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WE DON'T CRITICIZE 
OTHER PEOPLE'S RIMERS 

(after all, it took us 24,000 man-hours '11 
to develop one that's better!) (1) 

e. 
jr7ii 

suit a 
aii w 

AND THE RIKER SWITCHER IS ACTUALLY MUCH BETTER 

IN SO MANY WAYS BECAUSE YOU MAY HAVE ALL THE 

FEATURES YOU NEED: ADDITIVE/NON-ADDITIVE MIXING. 
Any number of Cross Points, Comp and Non-Comp • Plug-in Automation 

• Special Effects • New fully automatic foolproof double re-entry system 

(patent applied for) • Picture transition in nano- seconds during the vertical 

interval • Excellent interchannel crosstalk isolation • Excellent phase 

characteristics in color operation • Any number of inputs and outputs 

• System completely assembled, wired and tested at factory • Plug-in 

modular construction, completely interchangeable units • Easily serviced 

• Replaceable circuit cards • Modular design for complete system flexi-

bility allows for future expansion very economically • Ultimate stability 

• Minimum rack space- rugged construction 

NORDEN LANE, HUNTINGTON STATION, NEW YORK: PHONE 516 HA 1-3444 ES • DETROIT 
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Introducing 
the most versatile 
vidicon camera 

ever built 
Cohu's new 3200 series! 

IT'S A CCTV CAMERA — completely self-con-

tained. Just add a single coaxial cable to any 
video monitor and it's ready to operate. Want 

high resolution? Plug in one of four optional 

integrated-circuit sync generator boards for 

525-, 729-, 873-, or 945-line scan patterns. 

IT'S A BROADCAST CAMERA, TOO! Add a 

"mounts-in-minutes" 5-inch viewfinder and the 

Cohu 3200 is ideal for studio, education, or 
remote applications. An optional film chain 

adapter further enhances its versatility and 

provides all necessary remote controls. 

For prices, delivery and full details, contact 

Cohu engineering representatives in major 

cities throughout the United States and Canada. 

SAN DIEGO DIVISION 

Box 623 
San Diego, California 92112 
Phone: 714-277-6700 

December, 1966 
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"...CBS Volumax performs 
flawlessly. Please do not 
invent any more until 
we wear these out. At the 
present rate of deterioration, 
we will need to replace them 
by 2015 A. D" 

This is what station WRNC in Raleigh, North Carolina, said 
about our equipment. They own both the Audimax Automatic 
Level Control and the Volumax Automatic Peak Controller. 
Station WIGS in Gouverneur, New York, wrote, "Enclosed find 
check for Volumax 400. You couldn't get it back from us for 
twice the price . . ." KLIN in Lincoln, Nebraska, purchased 
Audimax. They told us, "It is an engineer's dream for absolute 
level control". WAYB in Waynesboro, Virginia, tells us, "Pur-
chased a Volumax and we are tickled to 99 and 44/100% 
modulation with it. .. Congratulations on a fine product". Sta-
tion KHOW in Denver, Colorado, said, "It was surprising to 
receive equipment that exceeded specifications". 

There isn't enough space here to include all the letters 
we've received praising Audimax and Volumax. But judge for 
yourself. Like all CBS Laboratories equipment, they're avail-
able for a 30-day free trial. Audimax $665. Volumax $665. 
FM Volumax $695. Write to us, or better yet call The Pro-
fessional Products Dept. directly — Collect. Telephone (203) 
327-2000. Maybe you'll be in our next ad. 

LABORATORI ES 
Stamford, Connecticut. A Division of 
Columbia Broadcasting System, Inc. 
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FAIRCHILD MASTER 
TAPE IMPROVEMENT SYSTEM 
FAIRCHILD MTIS with "focused-gap" 
head design reduces bias-induced noise 
to a point where it is no greater than 1.5 
db than the noise of virgin or bulk-erased 
tape. FAIRCHILD MTIS has an S/N ratio 
of 72 db on one track of a 4-track 1/2" 
tape. FAIRCHILD MTIS increases the re-
cording level by 4 db over present stand-
ards, with the lowest harmonic, intermod-
ulation, and cross-modulation distortion 
of only .5%. Only the FAIRCHILD MTIS 
comes in a compatible, convertible pack-
age allowing you to update your present 
tape transports to the highest quality 
"state of- the-art" recording standards. 

FAIRCHILD CONAX 
The world-accepted way to control high 
frequency spillovers in FM due to pre-
emphasis. Lets your station maintain real 
high levels even with brass and crashing 
cymbals and still avoid FCC citations. 

THE REVERBERTRON 
The new compact rever-
beration system which 
gives your station that 
real big voice. With the 
Reverbertron you can 
have that Carnegie Hall 
effect as close as the 
gain control on the Reverbertron. And 
there's the added plus of an increase in 
apparent loudness of your station sound 
due to reverberation, as originally 
described by Dr. Maxfield. 

Write to FAIRCHILD — th• pacemaker in pro-
fessional audio products — for complete details. 

FAIRCHILD 
RECORDING EQUIPMENT CORPORATION 
10-40 45th Ave., Long Island City 1, N.Y 

LETTERS 
to the editor 

DEAR EDITOR: 
Where are the sounds of radio? 

Help is needed to track down and 
preserve for history the radio shows 
and personalities that made our in-
dustry. Strangely, much of radio his-
tory is "silent" because of loss or 
omission of any form of recording 
of the "golden age" of radio. 
A group of audio collectors have 

banded together to cooperate in 
tracking down old shows on discs, 

reference copies, tapes, and even cyl-
inders. These items were made by 
engineers, amateurs, hobbyists, and 
others as time and conditions per-
mitted. Thus, the source of old ra-
dio shows can be almost anywhere. 
Your readers may be able to help us 
by exploring their 'own attics, base-
ments, shops, and files. We want to 
dub these recordings on tape which is 
then given to Broadcast Pioneers, 
New York, the Library of Congress. 
Washington, and several universities 

with audio facilities for preservation. 
All work is done gratis in our own 

individual professional recording stu-
dios. We borrow the items (unless 
the owner wishes to donate them) 
and will pay postage both ways. 
We do not seek historic voices 

or events only, but copies of the old 
radio shows from network, syndica-
tion, local or regional, soap operas, 
cliff hangers for kids, comedy bits, 
whodunits, personalities of all types. 
They can be in any condition, too. 

If interested readers will tell us 
what they have in a letter to S. A. 
Cisler, Orbit Radio, P.O. Box 1644, 
Louisville, Ky. 40201, we'll do the 
rest. 

STEPHEN A. CISLER 

DEAR READERS: 
This year, the BROADCAST ENGI-

NEERING annual index will appear in 
our January issue instead of in the 
December issue. By making this 
change, we will be able to prepare a 
more complete index for you and to 
present a full article lineup in Decem-
ber. This change is being made as 
part of our increasing effort to make 
BE an even better magazine. 

THE EDITOR 
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YOU 
ONLY 
NEED 
THIS 
MUCH 
PANEL 
SPACE 
FOR 
TECH 
LAB'S 
NEW 1" 
VERTICAL 
ATTENUATOR 

(actual sin) 

Here's the smallest vertical attenuator 
made in the U.S . A  another first 
from Tech Labs, pioneers in vertical at-
tenuators since 1937. 

It uses little panel space ... only 1" 
wide x 6" long. It provides quick change 
of levels on multiple mixers and assures 
long, noise-free life. Units are available 
in 20 or 30 steps with balanced or un-
balanced ladder or "T", or potentiom-
eter circuits. Standard Db per step is 
1.5, others on order. Impedance ranges 
are 30 to 600 ohms on ladders or "T's" 
and up to 1 megohm on pots. 
Don't wait, send for complete data today! 
Need Video or Audio RotaryAttenuators? 
All Tech rotary 
attenuators are 
precision made 
for extended 
noise-free service. 
Many standard 
designs available 
and specials 
made to your 
specs. Send for 
literature today. 

TECH LABORATORIES, INC. 
Bergen & Edsall Blvds., Palisades Park, N.J. 07650 

201-944-2221 • TWX: 510-230-978y 
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TO.. General Manager fe. DiteGtOr of Eegineeringt_ 

Like for you to look over this Computer-

Programmer. I've been checking in 

cen . to what's 

available and this looks like the one for 

u for several reasons 1 It's a pretty sophisticated system. We 

could integrate our entire studio 

s, operation 

--master control swi tchi , 

ng studio switch-

ing, eq dio 

audio functions, machine controls--the 

whole works. 
2. All the peripheral uipment--machiue 

control inte rfaces, ,es video and au switch-

ing gear, etc with 3. Most important--it works It's made by 

Sarkes Tarzian, Inc. in Bloomington Ind. 
They're the only ones I've found with actual 
computer experience in broadcasting--in both 

large aud small stations . ter 

Tl his 4th genera-

tion model of theirs has al the bugs worked 

out. Looks like they meet our basic criia 
they've got the experience, the equipment, 

and they've applied bot. 

h 

What do you think? 
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PLUG IT IN - USE IT! 

THAT'S HOW IT IS 

TO INSTALL CDC VIDEO 

TERMINAL EQUIPMENT 

That's really all there is to it. 
Everything else has been done at the factory. 
The equipment was custom designed for you, in consultation with your 
station engineers. All cabling has been pre-formed. The equipment— 
or system—was completely checkbd out at the factory. Result— it starts 
functioning immediately, as naturally as though it had been there since 
the first day you went on the air. 

You'll find that CDC equipment meets or exceeds the most stringent 
performance specifications. It's crafted in Canada by men who take 
pride in their work; sold and serviced in the United States by our own 
people. Switch to CDC video terminal equipment. Over 40 U.S. stations 
already have. 

I-D CENTRAL DYNAMICS CORPORATION corp HEAD OFFICE: 903 Main St., Cambridge, Mass. 02139 
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IT HAS TO BE COLLINS 

If a 5/10 KW AM transmitter 
has all these features 

Solid state r-f exciter 
(-± 5 cps guaranteed) 

Solid state audio driver. 

Variable vacuum 
capacitors in 
tuning and loading. 

Designed for 
automatic operation. 

.) 
Unequaled compactness 
—only 69" high, 677/16" 
wide, 32" deep. 

Solid state rectifiers. 

/ 

No external 
power components. 

Extended operating con-
sole for metering and 
control. 

Loading control of 
power output. 

Automatic tuning 
of PA. 

Remote control 
circuits incorporated. 

19  

All components acces-
sible; easy maintenance 

(Only Collins' 820E/F has all of them) 

30-DAY DELIVERY 

For Details, Contact Your Nearest Collins Sales Engineer or Broadcast Communication Division, 
Collins Radio Company, Dallas, Texas, Phone (214) AD 5-9511. 

COMMUNICATION / COMPUTATION/ CONTROL 

COLLINS 

COLLINS RADIO COMPANY / DALLAS, TEXAS • CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO 
Bangkok • Be,rot • Frankturt • Hong Kong • Conta Lumpur • Lo,, Angek-, • London • Med.K.mt• • Mt•mcu Cdy • New York • Pans • RotTIU • WashIngton • Welimgmn 
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Your photo can be out 
before the fire is out. 

How ? 
With a Polaroid slide that's ready to show about 4 min-

utes after you snap the picture. 
It's made with Polaroid Land Projection Film Type 46-L. 
Click the shutter, pull the tab and wait two minutes for 

continuous tone subjects such as news pictures or wire 
service photos. (Wait only 15 seconds for line copy subjects 
—charts, graphs, etc.—with film Type 146-L.) 

There. You have a fully developed transparency. 

Now dip it into a quick-drying hardening solution. 

Frame it in a snap-together 31/4 x 4 plastic frame or 
standard 35mm mount. 
And you're ready to show it on any 35mm or lantern 

slide projector. 
Rear-screen or direct in-system projection, you'll get a 

bright, sharp, grain-free picture. 
At about 1/3 the price of conventional lantern slides. 
Get 'em while they're hot. 

POLAROID TRANSPARENCY FILM 
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In Los Angeles... 
KPOL's "Distinguished Music" 
on the air 24 hours a day 
with SCULLY 270 
Long Play Reproducers 

aft-

Conrad Sprenger, KPOL's Chief Engineer alongside four 
solid state Scully 270's. He chose Scully reproducers for 
long term reliability. 

Mr. Sprenger starts the 14- inch music reels whirling. 8 
Scully 270's give KPOL's AM and FM operation the great 
new sound that Los Angeles listeners like. 

Come December 31st, when separate AM 
and FM programming is mandatory, KPOL, 
Los Angeles is " ready" with their " Distin-
guished Music" played on their Scully 270 
tape units. Designed and built with the 
same high craftsmanship as the Scully 
lathes, the 270 is intended for broad-
casters, background music operators or 
any application where long life, reliability 
and exacting performance specifications 
in tape handling equipment are essential. 

Call or write us for engineering specs 
and details on this and other Scully equip-
ment. 

SCULLY RECORDING INSTRUMENTS CORPORATION 
480 BUNNELL STREET, BRIDGEPORT, CONN. 06607 • TEL. (203) 335-5146 

Makers of the renowned Scully Lathe, since 1919 symbol of precision in the recording industry. 
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Is there a swing to Norelco 

Just ask these busy people 
Better yet, ask the 

Circle Item 11 on Tech Data Card 



Scenes from North American Philips Company, Inc., Studio Equipment Division manufacturing facility, Mt. Vernon, N. 

3-tube PlumbicoWcolor cameras?. 

who build them. 
people who are buying them. 

Here's a partial list of stations now 
using the Norelco cameras. Ask them 
—at our expense—why they chose 
Norelco cameras. Call or write us. If 
you're in the market for a new color 
camera, we'll pay for your trip to one 
of these stations, subject of course 
to availability of their technical per-
sonnel to show and tell you the rea-
sons for their choice. 

STATION LOCATION 
EAST 

WNHC-TV New Haven, Conn. 
WNEW-TV New York 

REEVES SOUND New York 
STUDIOS 

SPORTS NETWORK Rutherford, N.J. 

SOUTH 
WAGA-TV Atlanta, Ga. 
WJBF-TV Augusta, Ga. 
WCYB-TV Bristol. Va./Tenn. 
WKRG-TV Mobile, Ala. 
WSPA-TV Spartanburg, S.C. 

WBTV ( Remote Unit) Charlotte, N.C. 

MIDWEST 
WFIE-TV Evansville, Ind. 
WFRV-TV Green Bay, Wisc. 
WISH-TV Indianapolis, Ind. 

WEST 
KABC-TV Los Angeles. Cal. 
KTTV Los Angeles, Cal. 
KXTV Sacramento, Cal. 

Two major networks and dozens of stations now use Norelco 3-tube 
color cameras. Over a hundred of these " new generation" cameras are 
on the air today. And, just to keep up with orders, we've had to triple 

production personnel and quadruple the number of our factory 
test stations in less than a year. 

Why the swing to Norelco 3-tube cameras? The big reason is 
superior performance through state-of-the-art innovations. Item: A 

sharper picture in both color and monochrome than with any 4-tube 
camera; Norelco's "contours out of green" system for both vertical 
and horizontal aperture correction provides that. Item: Lower noise, 

more detail in dark or shadowed areas with Norelco's superior 
gamma circuitry. Item: No lag because our beam split system is highly 

efficient; also, the light is split 3 ways, not 4. Item: Maximum stability 
and reliability because the Norelco 3-tube camera is inherently 

simpler (which also means fewer controls, less set-up Urne). 

Briefly, that's why they're swinging to the Norelco camera. For 
echnical details, call our sales representative, Visual Electronics. 

Or call us. Be a swinger. 

Note/co" 
STUDIO EQUIPMENT 

DIVISION 

NORTH AMERICAN PHILIPS COMPANY, INC. 
900 South COlumbus Avenue. Mount W' r ,•. ' I, New York 10550 



1 THE NEW 
WTMJ STUDIOS 

The most obvious characteristic 
of the recently dedicated $2.25 
million addition to the Milwaukee-
based operations of WTMJ is the 
colonnaded round exterior with its 
smoke-colored glass facade. The in-
side of the 32,000-sq. ft. wing, too, 
is dominated by the circular studio, 
which is 69 feet in diameter. Pro-
gramming, production, and opera-
tions features in the modern facili-
ty, however, all tend to obscure the 
achievement of a functional and 
efficient engineering and control 
center, the highlight of the entire 
complex. 

In planning the expanded broad-
cast center, all elements of the 
WTMJ operation were considered, 
since AM and FM radio as well 
as TV production and program-
ming originated in the existing stu-
dios. While it would have been pos-
sible to remodel the older plant 
to accommodate a much larger stu-
dio for color TV without seri-
ously handicapping the radio func-
tions, the management elected to 
increase the total available build-

View of round TV studio shows lighting; kitchen set is in recessed alcove. 

by Allen B. Smith, 
North Central Regional Editor 
—Modern design is the key feature of this metropolitan 
broadcast center. 

ing area by nearly 50 percent. This 
approach will permit additional 
expansion or modification of the 
plant without major construction 
expenditures, regardless of future 
changes in emphasis given various 
areas of broadcasting. Television-
production and engineering-control 
functions are brand new, and the 
AM-FM radio studios—as well as 
all corporate office areas — have 
been completely redesigned to 
make this 80,000-sq ft broadcast 
complex one of the most versatile 
and modern centers in the industry. 
The physical layout of the new 

studio is shown in Fig. 1, and many 
advantages of the circular con-
struction are immediately appar-
ent. The entire studio and any of 
the many sets which ring its perim-
eter are in full view of the director 
and production engineer in the Stu-
dio Control Center. The engineer-
ing supervisor and his assistant in 
Central Control also can see all 
studio action. Audio booths are 
available which provide visual com-
munication with Central Control or 

Studio Control as is required by 
specific production schedules. 

Central Control, an area roughly 
60 ft x 40 ft, provides space for 
all rack-mounted equipment, a spa-
cious work area, the main switch-
ing and camera-control consoles, 
and all monitors. Two playback-only 
tape units are located within easy 
range of the switching and camera 
consoles to relieve the load on the 
engineers responsible for tape and 
film operation, especially during 
heavy commercial schedules. A new 
color-film island with a pair of pro-
jectors and a slide drum, a second 
color-film island, and a black-and-
white film island also are in the 
main control area. To provide for 
an absolute minimum of video 
switching, a bank of ten monitors 
offers continuous and simultaneous 
presentations from all video sources 
and intermediate relay points. Both 
B-W and color units are used in 
the comprehensive display. 

The main switching console is 
of particular interest, representing 
as it does a significant develop-
ment in the primary control func-
tion of TV operation. The com-
puter-controlled switcher provides 
considerable versatility during nor-
mal operation in the selection of 
the desired mode of switching. The 
operator can choose manual se-
qucncing and select any video or 
audio function by means of sepa-
rate push-button controls for each 
input/output combination. He also 
may use the memory unit and pre-
program as many as 25 individual 
events with interlocked audio and 
video. With a combination of real-
time references and sensor-input 
signals, smooth operation is rela-
tively easy to obtain so long as all 
program elements meet the required 
close-timing tolerances. An inter-
esting feature of the computer 

memory unit is that it does not 
clear itself following each series of 

14 BROADCAST ENGINEERING 



CENTRAL 
CONTROL 

PRODUCTION 
AREA 

AB = ANNOUNCE BOORI 

25 

FEET 

NEWSROOM I ri 
FM STUDIOS ri 

OFFICES 

STUDIO 
D 

AUDITORIUM 

 a=1- C.1  

Fig. 1. Addition to WTMJ studio center is built around circular studio, 69 feet in diameter, designed for color programs. 

executions; any upcuts, dropouts, 
or incorrect operations can there-
fore be traced to equipment mal-
function or operator error simply 
by rechecking the programmed se-
quence. The control supervisor nor-
mally would catch any incipient 
error on the "next event" preview 
monitor during the automatic 
switching cycle, and override any 
incorrect action manually. 
The VTR equipment room is 

separated from Central Control by 
a series of patio-style sliding glass 
doors and has a film-editing bench 

along the opposite wall. A vidicon 
film island for slides occupies an-
other small corner. There are four 
VTR units in this room. Film and 
tape handling is speeded by using 
pass-through windows into the file 
and storage area. Large-screen 
monitors are used to permit quick 
evaluation of commercial tapes and 
programs by sales staffers and cli-
ents when other tape facilities are 
in use. The engineers' lounge and 
an extensive tube-storage area lie 
behind the VTR and Central Con-
trol areas. 

An interesting aspect of the en-
gineering center, one which exem-
plifies the thoroughness underlying 
all engineering planning in the new 
facility, is the use of computer-
type rapid-access modular flooring 
throughout the center. Designed to 
accommodate equipment installa-
tions requiring extensive intra-unit 
cabling, a computer floor consists of 
a multi-section grid of cast alloy 
framing supported above the base 
flooring of the building on a super-
structure capable of carrying the 
weight of the equipment and occu-

December, 1966 15 



pants in the room. Individual 24-
inch square floor sections of cast 
alloy with epoxy-bonded vinyl tile 
surfaces fit into the gridded super-
structure to form the actual load-
bearing floor, leaving an I8-inch 
subfloor space into which all wires 
and cables are laid. Entire sections 
of the floor can be lifted to modify, 
repair, or remove wiring without 
disturbing the structural integrity 
of the installation. Through the use 
of this relatively simple—although 
very expensive — concept, cable 
troughs filled to overflowing with 
wiring added through years of ex-
pansion and modification are elim-
inated. 

In spite of the fact that the cir-
cular studio impresses the first-time 
viewer with a spacious and unclut-
tered production area, the overhead 
lighting system is its most obvious 
characteristic. WTMJ is color ori-
ented; not only has the new studio 
completely color-balanced fixtures, 
but 144 separate scoops and spots 
provide light intensity sufficient for 
any possible requirement. Maximum 
capacity is 144,000 watts, with 
each individual light, selectable 
banks, or the entire lighting grid 
capable of being controlled to pro-
vide any light level from maximum 
brilliance to none at all. Control is 
accomplished through the use of 
continuously variable SCR dimmers. 
The entire complement of lights 

WTMJ-TV central control. Circular studio is beyond windows below row of monitors Camera looks into announce booth 

employs quartz-iodine lamps to pro-
vide constant light levels regardless 
of the life of the lamps; color tem-
perature also remains essentially 
constant at 3200° Kelvin. 
Two new live color cameras were 

purchased to inaugurate operation 
from the new studios, with the two 
cameras previously used retained for 
backup and future use in the as-yet-
uncompleted Studio D. This area, 
used for all studio operations before 
construction of the addition, is being 
completely redesigned to duplicate 
the function and operation of the 
new main studio to provide two ma-
jor color-production areas. WTMJ's 
complement of camera equipment 
also includes four black-and-white 
models, for use in the main studios, 
and four black-and-white units for 
use in the mobile studio. 

Since the production schedule at 
WTMJ includes the taping in color 
of several syndicated programs as 
well as the usual run of commercial 
spots and local programs, versa-
tility of operation was a prime tar-
get. As an example of successful 
planning, the two announce booths 
can be used simultaneously—one 
adjacent to Studio Control to pro-
vide audio for live taping in the 
main studio and the second facing 
into Central Control for live breaks 
during normal programming. A 
camera looks from Central Control 
through the announce-booth win-

dow to obtain live video of the an-
nouncer when required for live spots 
or intros, providing a second "stu-
dio" for the price of an announce 
booth. 

Remaining sections of the new 
addition include the engineering of-
fice, located just off the Central 
Control and equipment room, and 
the chief engineer's office. A spa-
cious rehearsal room also is located 
near the production entrance of the 
main studio, to provide for prepro-
gram warm-up. 

The FM and AM radio facilities, 
although still located in the older 
part of the building, also have been 
extensively remodeled and updated 
both functionally and decoratively. 
The spacious auditorium shown in 
the floor-plan drawing is used only 
for audience-participation shows on 
radio; no video equipment is avail-
able. 

Nearly three years of intensive 
planning and construction have 
been expended in creating this in-
teresting and functional broadcast-
ing center for one of the nation's 
pioneer broadcasting corporations. 
If competent engineering practices 
and new techniques in production 
and programming spell successful 
broadcast operations, the new com-
bined facilties of WTMJ-TV-AM-
FM should point the way for similar 
complexes throughout the coun-
try. 
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The PlUFERRED color camera 

the superior, live color of the 
NORELCO PLUMBICON COLOR TELEVISION CAMERA 

PREFERRED by networks major groups 
independents production users engineers 
management sponsors and agencies and millions 

of home viewers. 

PREFERRED for its performance-proven 3-tube operation 
sharpest pictures through contour enhancement 
incomparably high sensitivity excellent "Chroma Key" 

operation lightweight flexibility that cuts operating and 
related costs to the minimum. And more . . . lots more. 

PREFERRED as the only practical color television 
camera . . and manufactured by North American Philips 
Co., Inc., in Mt. Vernon, New York 

VISUAL ELECTRONICS CORPORATION 
356 west 40tri street • new york, n.y. 10018 • (212) 736-5840 

FIRST BY ANY STANDARD 
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1 2500-MHz 
ETV SYSTEMS 

In the previous articles of this 
series, the design criteria and FCC 
regulations applicable to ITFS sys-
tems were discussed. A brief re-
view of the more important of these 
points includes: 
1. Selection of transmitter site and 

establishment of antenna height. 
2. Calculation of proper fresnel 

zone clearances for receiving 
paths and determination of 
receiving antenna heights. 

3. Signal-to-noise calculations. 
4. Overcoming path obstacles with 

passive repeaters. 
5. Selection of transmitting an-

tenna and determination of the 
effects of pattern irregularities 
and beam widths. 

Other design aspects not dis-

Browne Associates, 
Telecommunications 
Consultants, Birmingham, ME ich. 

By John F. X. Browne, Jr.* 

Part 4—Further design computations, equipment selection, 
installation, and measurements are discussed in this 
concluding part of the series. 

cussed include antenna polarization, 
multiplexers for multiple-channel 
operation into a single antenna sys-
tem, and coverage extension by the 
use of repeaters. 

All of the discussions thus far 
have been limited to the use of 
horizontal polarization of the 2500-
MHz signals. It should be recog-
nized that vertical polarization is 
permissible and may be used to 
advantage in solving coverage prob-
lems. Horizontally polarized an-
tennas are generally used for trans-
mitting because of the relative de-
sign simplicity in achieving high 
gain and omni-directivity. Generally 
speaking, there is no particular ad-
vantage in either type of polariza-
tion in regard to signal propagation. 

However, different polarizations 
may be used to reduce interference 

o 

RADIATION PATTERN 

<,‘r‘ 

Fig 1. Cochannel interference may be reduced with different polarization. 

problems between systems operat-
ing in close frequency and geograph-
ical proximity. This type of prob-
lem may be encountered in large 
urban areas where many users of 
2500-MHz systems are anticipated. 
Take for example two cochannel 
systems separated by 30 miles. ( See 
Fig. 1.) Assume the following sys-
tem characteristics. 

Operating frequencies: identical 
ERP (A and B): 20 dBw 
Receiving Dishes ( 4'): 27-dB 
gain 
No intervening path obstructions 
Pattern A omni-directional 
Pattern B directional 
The signal received at B, from 

B can be calculated from the for-
mula 

Plt = PER ± GR (eq 1) 

where, 

Pit =- Received signal in dB 

PE, = Effective radiated power 

in dBw 

Receiving antenna gain 
in dB 

-= Path loss in dB 

in the example of Fig. 1 
P, = 20 + 27 — 119 

= — 72 dBw 

Jr 

The signal from B received at 
A, is negligible because of the an-
tenna pattern at B. However, the 
signal from A received at B, is 
(from eq 1) 

P„ = 20 + 27 — 136 
= — 89 dBw 

and the ratio of desired signal ( B) 
to undesired signal ( A) at B, is 

— 72 dBw — ( — 89 dBw) 
= 17 dB 

This result indicates that objection-
able interference from A will exist 
at B. 

The attenuation of a receiving 
antenna due to cross-polarization 
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is given by the relationship 
Atten ( dB) = 20 log sec A 

(eq 2) 
where A is the angle formed by 
the polarization of the E field and 
the antenna dipole. It would ap-
pear that this value should become 
very large as 90° difference is ap-
proached, but as a practical matter 
the limiting value is about 35 dB. 

Thus, in this example, if the sig-
nals from A were horizontally po-
larized and those from B vertically 
polarized, an additional 35 dB of 
isolation could be expected under 
ideal conditions at BR, or the ratio 
of desired or undesired would be 
increased to 

(35 + 17) dB = 52 dB 

which is acceptable. 

When this technique is to be 
used in the design of a system, it 
would be wise to conduct field 
measurements with receiving an-
tennas of the type to be employed 
in the system, in order to determine 
the exact value of isolation that 
can be achieved through cross-
polarization. This is advisable be-
cause the practical maximum value 
will vary with antenna design and 
construction. 

This discussion leads to another 
'area of concern regarding the use 
of passive reflectors. A 180 change 
in polarization occurs upon reflec-
tion when the reflecting surface is 
parallel to the E field. In some cases, 
the compound angles involved at 
the reflecting surface in relation to 
the signal are such that polarization 
changes other than 180° occur. ( A 
180° shift does not alter the effec-
tive polarization.) If the change in 
polarization is in excess of approxi-
mately 20', it may be necessary td 
correct for the change by rotating 
the antenna feed assembly at the re-
ceiving dish. 

In a system which requires the 
use of active repeaters, i.e., re-
transmission, one of the primary 
considerations in design is signal-
(or carrier-) to-noise ratio at the 
most distant receiving location. Fig. 
2 shows the system in Fig. I ex-
panded with the addition of another 
repeater. In this case, the transmit-
ter frequencies are different, and 
therefore interference problems are 
not present. For this discussion, as-

sume the diameter of school receiv-
ing dishes will be limited to four 
feet (to minimize mounting prob-
lems); a C/N ratio of 46 dB is 
desired; and the transmitter ERP is 
20 dBw. It is further assumed that 
calculations have determined the 
path-clearance requirements are 
satisfied. Working backward from 
location CR, for an ERP of 20 dBw 
from C in the direction of CR, it is 
found that 

• — PER (GR LR) 
- Li» (eq 3) 

where, 
Gi, = Receiving antenna gain 

• = Receiving losses 

In this case 

• = 20 + (27 — 3) — 121 
— 77 dBw 

which corresponds to a C/N ratio of 

— 77 dBw — ( — 125 dBw) 
= 48 dB 

This is 2 dB more than the mini-
mum design value for the system.' 

The signal from B received at C 
must now be considered. The sys-
tem C/N ratio at C,, will be worse 
than the poorest C/N ratio of the 
three paths A-B, B-C, C-C,. Fig. 

3 is a curve used for combining car-
rier-to-noise ratios. From the chart, 
it can be determined that in order 
to have a C/N ratio of 46 dB at 
CR, the C/N ratio of the signal 
from B received at C must be great-
er than 50 dB. This is because a 
difference of 2 dB between the 
two C/N ratios would reduce the 
48-dB ratio to (48 — 2.25) = 
45.75 dB, or less than the mini-
mum required. 

Assuming a C/N ratio of 53dB 
is achieved at C, combining 53 dB 
and 48 dB by use of the chart in-
dicates a correction factor of 1.25 
dB; the C/N ratio at CR be-
comes (48 — 1.25) = 46.75 dB. 
Now the C/N ratio at B must be 
such that the correction factor ap-
plied to CR does not exceed 0.75 
dB. It can be seen from the chart 
that a 0.75-dB correction is re-
quired when the difference in C/N 
ratios is about 7 dB. Thus 

46.75 7 53.75 dB 

is the minimum C/N ratio at B un-
der these conditions. Obviously 
there are other combinations of 
C/N ratios that would achieve the 
same result at C,,. This will be 
shown later. 

Path B-C can be analyzed using 
in eq 3 the values found above. 

A 

OBSTRUCTION 

RADIATION 
\\ PATTERN 

1,7 

• R 

'R 

Fig. 2. Additional transmitting repeater to bypass obstruction in signal path. 
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PR — PER + (GR Lit ) 
— L1. (eq 3) 

GR = Plt - PER + LR 
+ L1. (eq 4) 

In this case 

= ( — 125 dBw 53 dB) 
— 20 dBw ± 2 dB 
± 125 dB = 35 dB 

thus, a 10-foot receiving dish is 
required at C to achieve the 53-dB 
C/N, and the required C/N at B 
of 53.75 dB will be achieved only 
with a dish size of 10 feet. This is 
recognized as being impractical in 
most cases, and the system design 
C/N at CH will have to be achieved 
by varying other parameters. 
A 4-dB improvement in C/N 

(52 dB) at Ci, can be achieved by 
increasing the dish size to 6 feet. 
Reducing the dish size to 8 feet 
will yield a C/N of 52 dB at C. 
Combining 52 dB and 52 dB yields 
a C/N of 49 dB, and from the 
chart it is seen that a C/N of at 
least 49 dB will be required at B 
to have the overall system C/N at 
least 46 dB at CR. A C/N of 49 
dB can be achieved at B with a 
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6-foot dish, and the overall system 
noise is now within the design tol-
erances using practical components. 
Some of these adjustments could 

have been made by increasing the 
ERP at one or all of the transmit-
ter sites or by other changes to im-
prove C/N. 
As a rule of thumb in initial 

design considerations, the follow-
ing technique can be used. In a 
two-hop system the resulting C/N 
will be 3 dB worse than a single 
hop if the CN/ ratios of each hop 
are equal; in a three-hop system, 
the overall C/N will be 5 dB worse 
than a single hop if the C/N ratios 
of each hop are equal. Thus, if a 
46-dB C/N is desired, each hop 
will have to have a C/N of 49 dB 
in a two-hop system or 51 dB in 
a three-hop system. 

Note in the previous analysis 
that the C/N at B of 49 dB re-
quires that each of the receiving 
sites served by B must have a C/N 
of at least 40 dB ( referenced to B 
only) in order to have an overall 
C N of 46 dB. 

In all of these discussions, the 
term C/N when applied to a mul-

FOR COMBINING C/N RATIOS, 
RATIOS, AND OPPOS Ill THIS 

FIND CORRECTION FACTOR 
VALUE FROM LOWER OF ORIGINAL 
FIND COMBINED C/N. 

FIND DIFFERENCE BETWEEN 
VALUE ON DIFFERENCE SCALE 

FROM CURVE. SUBTRACT THIS 
VALUES OF C/N TO 

EX: COMBINE 55dBAND 
49dB 

DIFF - 6dB 
CORR ldB 

COMBINED C/N . 49dB- ldB - 48dB 

1 2 3 

CORRECTION IN DB 

Fig. 3. Curve designed to combine two or more carrier-to- noise (C N) ratios 

tiple-hop system actually refers to 
(C N)/N ratio, since the noise 
picked up in each part of the sys-
tem is retransmitted to the remain-
der of the system. 

Equipment Selection 

'Hie selection of components to 
construct an ITFS system requires 
a thorough study of the specifica-
tions of available equipment in or-
der to find the items that meet 
the criteria established during the 
design stages. 

Generally speaking, specifications 
should be written to cover system 
performance as well as the per-
formance of individual components. 
Performance specifications should 
include: 

I. Transmitter: Frequency re-
sponse, noise, linearity, sta-
bility, power output, and side-
band filtering limits. 

2. Antenna system: Gain, band-
width, VSWR, pattern circu-
larity ( or shape), and beam-
width and null-till/beam-tilt 
characteristics where applic-
able. 

3. Transmitting/receiving anten-
na tower and supporting struc-
ture: Rigidity, wind loading, 
deflection limits, painting, and 
lighting. 

4. NTSC color requirements if 
applicable. 

5. System: Noise, frequency re-
sponse, and differential gain 
and phase at converter output 
(or distribution system output) 
and method of measurement. 

6. Minimum acceptable values 
for converter noise figure and 
gain. 

7. Workmanship requirements. 
8. Proof of performance measure-

ments criteria. 
9. Requirements for submission 

of engineering data, design 
diagrams, and installation dia-
grams. 

10. Reliability and warranty re-
quirements. 

The specifications should include 
information about special control 
or monitoring features desired, and 
method of construction, ambient 
operating conditions, space require-
ments, etc. A good set of specifica-
tions will assure the purchaser of 
excellent technical performance and 
will allow the contractor(s) to plan 
and install equipment with their 
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Some plain talk from Kodak about tape: 

Uninterrupted listening pleasure... 
and the answer to a searching question 

Recording a pop tune or even the 
whole top ten isn't much of a problem 
with standard sound tapes. But people 
always want more— like getting a 
whole Wagnerian opus on a single reel. 
Actually, the problem of long playing 
time involves two variables: how fast 
you run the tape, and how much tape 

length you get on a reel. The latter 
variable is a function of reel size and 
tape thickness. The following chart 
will give you an idea of running times 
with different lengths of tape: 
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Some like it slow. Taking it slow is 
the obvious way to get longer playing 
time. Halve the speed and you double 
the time it takes for the tape to run. 
This works very well up to a point. As 

a matter of fact, it is the historical 
trend— from 15 ips to 71/2 ips to 33/4 
ips and so on. But as you cut the 
speed, and thereby compress the re-
cording, you make the microscopic 
perfection in the tape more and more 
important. Furthermore, at slow 
speeds the increased dependence up-
on short wavelength information and 
the concurrently reduced flux-carrying 
capacity of the tape makes head and 

equipment design more difficult. But 
even though improved quality slow-
play tape recordings are strongly de-
pendent upon improved equipment, 

you are still ahead with the built-in 
quality of KODAK Tapes— high output 
tape Type 34A, with its output and 
noise advantages, or low-print tape 
Type 31A. 

Some like it thin. The other avenue 
is to go to a thinner tape . .. one that 
packs more length on the reel. This 
too is an appealing idea— one that ex-
plains the proliferation of double and 
triple play tapes. So what's the catch? 
Well, for one thing, very thin tapes re-
quire careful habits on the part of the 
home recordist. Your recording/ play-
back heads should be in good shape, 
as thin tape is more liable to physical 
distortion and breakage. Make sure 
that your recording equipment is in 
top shape so that it produces smooth 
starts and stops. You can help with a 
smooth start by turning the reels away 
from one another ( gently, please) so as 
to take up any slack in the tape which 
may have occurred during threading. 
Also, forget the fast-rewind knob — 
store tapes "as played." Fast rewind 
can set up a lot of tension and often 
cause erratic winding. All this can re-
sult in "stretched" or "fluted" tapes. 
In a nutshell, treat thin tapes with lov-
ing care. When you record, be careful 
not to overload on input ( if you have a 
VU meter, keep the needle slightly be-
low the record level you would nor-
mally use for regular tape). Last but 
not least, make sure you get your tape 
from a reliable maker— like Kodak. It 
takes a lot of extra care in winding, 
slitting and over-all handling to come 
up with a superior triple- play tape like 
Kodak's famed Type 12P. Because 
of its highly efficient oxide, Type 12P 
gives you a signal-to-noise ratio bet-
ter by close to 6 db compared to the 
other leading triple- play tape. Add 

to this the advdritage of back printing 
(so you always know what type of tape 
you're using — even when it's in the 

EASTMAN KODAK COMPANY, Rochester, N.Y. 

wrong box), and a dynamically bal-
anced reel that reduces the stress and 
strain on a thin tape, and you can see 
why KODAK 12P Tape is becoming so 
popular. 

KODAK 
SOUND 
RECORMu 
TAPE 

KODAK Tapes— professional types 
and the long-playing variety— are 
available at most electronic, camera, 
and department stores. If you've had 
trouble finding them at your favorite 
store, Kodak would like to help. Simply 
tell us where you'd like to buy KODAK 
Tape, and we'll see what we can do 
about having these stores stock it. In 
the meantime, we'll rush you the 
names of nearby Kodak dealers where 
you'll be sure to find KODAK Tape; 
also, a very informative booklet Some 
Plain Talk from Kodak about Sound 
Recording Tape." Just fill out the cou-
pon below. 

Mail coupon today 

Eastman Kodak Company 
Department 940 
Rochester, N.Y. 14650 

Gentlemen: I would like to be able to 
get KODAK Sound Recording Tape at 
the following stores: 

1) 
Camera store 

2)  
Department store 

3)  
Electronic supply store 

Please send names of nearby out-
lets and my free copy of "Some Plain 
I alk from Kodak about Sound Record-
ing Tape." 

Name  

Address  

City & State Zip  

Circle Item 12 on Tech Data Card 
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responsibilities clearly defined (in 
a manner that is in accordance with 

the state-of-the-art capabilities). 
The specifications should also in-

clude sufficient information about 
future expansion (more channels or 
more receiving locations) to pre-
clude the necessity for extensive 
modifications or replacements at, 
the time of expansion. 

Part 1 of this series included a 
list of equipment manufacturers, 
and information from them may be 
obtained by writing to the addresses 
shown. Most of the equipment 
available is transistorized except in 
the high-power or high-frequency 
stages of the transmitter. 

Multiplexing units are used to 
combine the outputs of two or more 
transmitters into a common trans-
mission line and antenna. These are 
passive devices with tuned cavities 
to provide high isolation between 
the input ports and have a mini-
mum forward, or insertion, loss 
looking toward the antenna system. 
The two prime concerns in system 
design are the isolation values be-
tween ports and the insertion losses. 
Isolation must be sufficient to pre-
vent interaction between transmit-
ters and resultant crosstalk or cross-
modulation problems. Insertion 
losses must be kept very small, and 
generally are in the order of less 
than 1 dB. Depending on the type 
of construction used, these losses 
may be different for each input 
port. If more than two channels 
are being multiplexed, the losses 
will not be negligible. Insertion 
losses experienced in a typical 
4-channel system can exceed 2 dB. 
VSWR in the antenna system 

should be kept very low ( 1.1 — 
1.2:1) to prevent reflections in the 
line (particularly in long lines) and 
to achieve maximum power trans-
fer into the antenna. Matching de-
vices may be required to achieve 
these values across the entire band-
width of the finished system. 

Installation and Measurements 

The same general rules applying 
to the installation of broadcast 
equipment should be used in the 
construction of 2500-MHz facili-
ties. Workmanship, particularly in 
the handling of RF components, is 
extremely important. 
The transmitting antenna should 

be handled carefully during erection 
to eliminate the possibility of in-
ternal damage or misalignment 
from rough handling. All RF con-
nectors and transmission-line ends 
or exposed parts should be covered 
to provide protection from dust and 
other contamination. 

Because of the narrow beam-
widths encountered in high-gain an-
tennas, it is essential that the ver-
tical alignment of the antenna be 
precise, generally within ±- 0.1°. 
This will require a field check with 
a transit during installation, and 
the antenna should be sighted from 
at least three positions. The hori-
zontal alignment of the antenna 
may be critical if the pattern is not 
uniformly circular. When it is re-
called that C/N computations are 
compensated with a pattern cor-
rection, it is obvious that the an-
tenna must be accurately aligned 
in the horizontal plane. The effect 
of the tower on a side-mounted 
antenna is practically impossible to 
calculate, and the only practical 
method of determining the effects 
is to measure the antenna pattern 
on a mock-up of the tower section 
on which it is to be mounted. In 
regard to pattern measurements, it 
would be wise to request actual 
pattern measurements in both 
planes from the manufacturer so 
that any deficiencies can be iden-
tified prior to erection. 

The installation of transmission 
line or waveguide should be per-
formed according to manufacturer's 
recommendations. Particular care 
should be exercised in the type and 
placement of hangers used in wave-
guide installations. Permanent dam-
age to waveguide will result if it 
is not free to move within the limits 
of expansion and contraction that 
take place with temperature varia-
tions. The top end of the waveguide 
is normally fixed to the tower with 
the bottom end free to move both 
laterally and vertically. The differ-
ential movement of the waveguide 
with respect to the tower is mini-
mized, since the movements are in 
opposite directions (as tower ex-
pands upward waveguide expands 
downward). Steel has a coefficient 
of expansion of 6.8, whereas alum-
inum (of the type used in wave-
guides) has a coefficient of 12.4. 
On a 300-foot tower, the differen-

tial expansion on a 100° F day 
when compared to a 50° F day will 
be in order of — 1.5 inches; i.e., 
the end of the waveguide will be 
about 1.5 inches lower on the tower 
than at 50° F, and obviously must 
be free to move. 

Waveguide pressurization rec-
ommendations should be followed 
carefully. Rigid coaxial lines will 
take 15-30 psi without damage, but 
an aluminum waveguide may have 
a maximum pressurization limit of 
5 psi with a recommended steady-
state value of less than 1 psi. If 
bottled nitrogen is used to pres-
surize the waveguide, an automatic 
relief valve should be installed to 
prevent accidental damage caused 
by inadvertently exceeding the 
manufacturer's pressure limits. 

Waveguide loss should be deter-
mined by measurement with a sig-
nal generator (or by using the trans-
mitter as a source) and an accurate 
direct-reading power meter. Tht 
measured value should be very 
close to the theoretical value sup-
plied by the manufacturer. A wide 
variation is an indication of prob-
lems in the system. 
VSWR measurements can be 

made with a signal generator and 
a slotted line. Ideally, the wave-
guide should be terminated at the 
antenna end with a known termi-
nator, and a measurement made on 
the waveguide or line alone. The 
measurement should then be re-
peated with the antenna terminat-
ing the line. The two values should 
be very close and within the range 
previously specified. Measurements 
should be taken at 0.5-MHz incre-
ments across the entire bandwidth 
of the system. 
Any transitions from waveguide 

to coaxial line should be factory 
compensated for minimum VSWR 
across the operating frequencies. 
This also applies to flexible sec-
tions and elbows. A high VSWR 
at one elbow or transition could 
introduce a serious discontinuity 
which may not show up in the over-
all VSWR measurements. For this 
reason it would be advantageous, 
if the proper equipment is avail-
able, to RF-pulse the system. Any 
serious problems can be detected 
readily and pinpointed with this 
technique. 

If 2500-MHz sweep and VSWR 
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Why does this 
EIA Sync Generator 

look 
so professional? 

Because it's engineered by pro's for pro's with these time-
tested Telemet features: • One of the few solid state sync 
generators that fully meet RS 170 specs by having pulse 
amplitude control. • Test points and major adjustments are 
up front. • Additional mounting frames may be wired into 
other locations for fast generator installation. 

We've sold more than 500 of these units in the U.S.A. to 
date. Chances are, you may know an engineer who uses one. 
Ask him about the Telemet Model 3507 . . . then ask us. 

TELEIV1ET COMPANY 
185 DIXON AVENUE, AMITYVILLE, N.Y. • PHONE ( 516) 541-3600 
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measuring equipment is not avail-
able in the field, all coaxial cables 
used should be precut with con-
nectors installed at the factory 
where VSWR and loss measure-
ments can be made. The type "N" 
connectors normally used at these 
frequencies can be extremely trou-
blesome, and a pair of these con-
nectors on a short line could ex-
hibit as much as a 2-dB loss if not 
properly installed. This also applies 
to the "pigtails" used between re-
ceiving antennas and convertor in-
puts. The use of RG-8 coaxial 
cable should be kept to a minimum 
because of high losses in this type 
of cable at 2500 MHz. 

Performance measurements on 
the transmitter are made with the 
same type of equipment and tech-
niques used on television broadcast 
transmitters, and will not be dis-
cused in detail. Some problems may 
be encountered in finding suitable 
devices for detecting the transmit-
ter output, if monitoring circuits 
are not built into the transmitter. 

It is recommended that the in-
stallation of receiving antennas and 
convertors be delayed until the 
transmitter is operational. Wher-
ever possible, a test installation 
should be made to determine the 
exact height and position of the 
tower and receiving antenna. It is 
possible to optimize the receiving 
installation by probing vertically 
and horizontally for the maximum 
signal, and in some cases an im-
provement of 3-4 dB has been 
realized with this technique. This 
may not be possible where high 
receiving towers are required, or 
where the location is determined 
by other factors. 
The erection of the towers should 

be performed in strict accordance 
with the manufacturer's recom-
mendations, particularly in regard 
to guy tensioning. The mounting 
of the antenna should be extremely 
rigid to prevent deflection in high 
winds. Table 1 shows values of 
antenna movement with respect to 
the tower and limits of tower twist-
ing for different antenna sizes un-
der maximum wind-load conditions. 
The figures are from EIA Standard 
RS-222. These antenna movements 
would produce a change in signal 
level on the order of 3 dB in worst-
case conditions, but under ordinary 

Table 1. Antenna Movement for Maximum Wind Load 

Dish Size 
(Feet) 

2 

4 

6 

8 

10 

Movement of Antenna 
With Respect to lower 

(Degrees ) 

0.75 

0.5 

0.3 

0.2 

0.2 

Allowable 
Tower Twist 
(Degrees ) 

1.5 

4.0 

3.4 

1.9 

1.5 

high-wind conditions (50 mph or 
less) the variations would be less 
than 1.5 dB nominal. 
To minimize down-lead losses, 

the convertor should be mounted 
as close to the antenna as possible. 
Field installation of connectors is 
not recommended for the reasons 
stated earlier. The connector should 
be weatherproofed after installation 
to prevent exposure to moisture. 
The carrier-to-noise ratio should 

be measured at all locations, thus 
insuring that system performance 
is within the original tolerances. 
Several initial readings should be 
compared with the theoretical 
values, and basic agreement should 
be found. It may be advantageous 
to use the same convertor for these 
measurements so that variations in 
convertor performance are elimin-
ated from the measurement. 

If a field-strength meter is used 
to make carrier-to-noise measure-
ments, the bandwidth of the unit 
should be taken into consideration. 
One popular unit has a bandwidth 
of 600 kHz. The noise measure-
ment required in this system is that 
for a 4-MHz bandwidth. A correc-
tion factor, therefore, must be ap-
plied to the readings obtained with 
a field-strength meter of limited 
bandwidth. In this case, a factor 
of 8-10 dB must be subtracted from 
the readings obtained to find the 
actual carrier-to-noise ratio. It 
would be wise to make a field 
measurement using a known re-
ceiver or demodulator, an oscillo-
scope, and a wideband VTVM to 
determine the video signal-to-noise 
ratio. 

S/N (dB) = 20 log peak-to-peak video 
rms noise 

An S/N ratio in excess of 43 db 

will provide noise-free pictures, and 
a correlation between S/N and 
C/N ratios can be established. 

The performance of the distribu-
tion system should be checked to 
make certain it is not contributing 
objectionable noise, distortion, or 
interference to the input signals. 

Conclusion 

The equipment required for stu-
dio systems was not covered in 
detail, but designers are reminded 
that the FCC specifications for 
broadcast television apply almost 
universally to 2500-MHz systems. 
The performance of sync generat-
ors, tape recorders, and audio 
equipment must be within broad-
cast tolerances. 
FCC Rules and Regulations re-

garding equipment and program 
tests should be reviewed thoroughly 
prior to construction and must be 
rigidly adhered to, particularly in 
regard to required notifications and 
approvals. 

This series of articles was in-
tended to provide some of the basic 
aspects of system-design and instal-
lation. It does not cover all aspects 
nor does it provide answers for 
special problems that may be en-
countered. Basic microwave and 
broadcast engineering techniques 
and principles apply to installation 
and design, and most problems can 
be solved through their proper ap-
plication and interpretation. 

With careful planning, selection 
of equipment, and installation, a 
2500-MHz system can provide re-
liable signals and overall perform-
ance equal to, or better than, that 
obtained from high-power televi-
sion broadcast stations. 

1-125 dliw is the desired threshold signal 
for the system and was established in Part 2 
of this series. See BROAD,' A,T FN C. I NI. FRI NC 
Oct., 1966, p. 38. 
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The EIMAC 4CV250,000C is the world's highest power 

tetrode. It is designed for service in super- power broad-

cast transmitters, and was developed on the foundation of 

technology which produced its " little brother," the hundred-

kilowatt 4CV100,000C, now used by the USIA. The giant 

new vapor-cooled tube combines high power gain with long 

life. Vapor cooling is accepted as an efficient and econom-

ical method of cooling in advanced broadcast systems. As 

EIMAC's latest addition to its line of power tetrodes, the 

4CV250,000C is ideally suited for service as an audio 

modulator, a pulse modulator, or a regulator, and as an rf 

amplifier in linear accelerators. Ready now for the super-

power transmitters of the future, this 250 kW tetrode is 

another example of how EIMAC's experience in power 

tube technology paves the way for the developments of 

tomorrow. For a power tube to fit your needs— big or small 

—write Product Manager, Power Grid Tubes, or contact 

your nearest EIMAC distributor. 

250 kW tetrode now 

ready for tomorrow's 

super- power transmitters 

TYPICAL OPERATION 

(as a Plate- Modulated Power Amplifier 

at Frequencies below 30 MHz) 

DC Plate Voltage ...   14 kV 

DC Screen Voltage  800 V 

Peak AF Screen Voltage (for 100% Modulation) 800 V 

DC Grid Voltage  — 800 V 

DC Plate Current   29 Amps 

DC Screen Current 3.6 Amps 

DC Grid Current 1  8 Amps 

Peak RF Grid Voltage  1200 V 

Grid Driving Power 2  5 kW 

Plate Output Power 292 kW 

EIMAC 
Division of Varian 

San Carlos, California 94070 

"±•\ 

Circle Item 14 on Tech Data Card 
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I GROUNDING TOWERS 
FOR LIGHTNING 

Since an elaborate ground system does not render 
the whole property safe for a high-current lightning 
stroke, it is necessary to consider the probability of 
danger. In the first place, it is unlikely that a person 
would be on the property when a storm was imminent. 

Canadian Broadcasting Corp., 
M m111 (.._) Itt•bre 

by J. L. Marshall* 
Part 2— Considerations for buildings and radial systems 
are discussed. 

Secondly, if a person were standing over one of the 
radial conductors, the danger would be lessened. Third-
ly, if the person were taking a step in the circumferential 
direction rather than a radial direction. he would be on 
an equipotential line ( approximately) and so would be 
relatively safe. Finally, a maximum-value stroke occurs 
only once or twice per year in most regions of North 

American. (See Fig. I.) 

Fig. 1. Curves show average number of "thunderstorm days" that can be expected in various parts of the United States. 
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8 reasons why we call new 
tt" Scotch" Video Tape No. 399 

co or 
alle plus 

• 
1. Livelier, truer colors: 
Colors appear brighter, clearer, life-
like. Up to 5db better signal-to-noise 
ratio for multiple generation copies. 
New oxide, new binder, new coating 
technique make this possible. 

2. Stronger black & whites: 
Compatible high fidelity resolution 
with startling presence. Minimal back-
ground interference or blur. It's a pic-
ture that's truly alive! 

3. Longer life: Capable of 2,000 
passes with no oxide rub-off or increase 
in dropouts; no visible indication of 
head to tape contact. Almost impossi-
ble to wear out. Virtually unlimited 
shelf life. 

4. Improved sound: Dynamic 
range is substantially improved across 
the sound spectrum. Tape background 
noise is significantly reduced. New No. 
399 gives you living sound to match 
the picture! 

5. Cleaner running: Will not 
shed, block or rub-off. Leaves no oxide 
deposit on heads or guides. Assures 
better results—averages less than 15 
dropouts per minute. 

6. Perfect copies: Create up 
to 4th generation duplicates that only 
the most experienced eye can distin-
guish from the master tape. 

7. Total versatility: Can be 
used for both high-band and low-band 
recording. Recorders need no special 
adjustments or setups. 

8. Field proven: Thoroughly 
tested and proven in actual broadcast-
ing use by networks, local television 
stations and production studios. 

Scotch Video Tape No. 399 
opens a new dimension in video qual-
ity. Delivers the believability and pres-
ence of live broadcast with the advantage 
of instant playback. Provides "see it 
now" control of program content. 

col or 
euaseadds a new 

dimensi n to 
your programming. 

FIND OUT HOW Color Tape Plus adds 
a new dimension to your programming. 
Write: 3M Company, Magnetic Products 
Division, St. Paul, Minn. 55119. 

magnetic Products Division 
“SCOTC1." IS A REGISTERED TRADEMARK OF IKE 3M COMPANY. 



For the case of a guyed tower, 300 feet high, on 
the same kind of site, grounding conditions are differ-
ent. The base of the tower is usually much smaller, and 
the volume of earth associated with the base is small. 
On the other hand, guy cables are conductors, and 
each one is anchored in the earth. For a high earth 
resistivity of 5 X 103 meter ohms, it will be found 
necessary to create a larger effective base volume, in 
order to lower the tower base potential for a maximum 
stroke current of 10 amps. A conductor should be 
carried down from the tower and from each guy to the 
bottom of each excavation, and a ground rod should 
be driven below the excavation to a depth of 20 feet 
(6 meters) from the surface. From this we can assume 
that the effective base radius is 6 meters. If there are 
three guy-anchor points, there will be four paths to 
earth for the lightning current, and the resulting aver-
age base potential at each of the foundations will be 

E = 
4 ( 277B) 

5 X 103 X 105 

4 x 6.28 X 6 

= 3.3 X 10" volts 

(eq 9) 

From the results derived for a self-supporting tower, 
it is apparent that a grounding system will be needed 
for the guyed tower also. Consider ten buried radial 
copper conductors, centered at the tower, of No. 0 
wire, each 150 meters long, extending about 70 meters 
beyond the guy anchors. The resistance of this part of 
the system is, from eq 6, 

5 x 10' 300 
R —  10 x 3.14 x 150[1og(2 x .00412 X .305)'" 

— 1 + 9 log (2 X« 1.707) — log 10] 

= 17 ohms 

In order to make the ground-system resistance at 
each guy-anchor point approach the value at the base 
of the tower, it will be necessary to tie each guy-anchor 
point into the radial ground system with a buried ring 
conductor, which connects to each guy ground and to 
the remaining seven buried radials. Now the resistance 
at the tower base will be somewhat less than 17 ohms, 
and at the guy-anchor points somewhat greater than 
17 ohms. For a practical approximation, the average 
base resistance of the four grounding points of 17 ohms 
may be taken. The base voltage ( at each foundation) 
for a maximum stroke current of 105 amps would be 

10' 
X 17 = 4.3 X 105 volts 

4 

The equivalent resistivity of the earth as modified by 
the ground system would be, from eq 8 

6.28 X 6 X 4.3 X 10' 

VI X 105 

= 650 meter ohms 

Here, as for the self-supporting tower, ground rods will 
be needed. A copper ground rod ( or tube) of 3/4 -inch 
(.019-meter) diameter, inserted 10 meters into the 
"earth," should be connected to each of the ten buried 
radials and located along a circle midway between the 
tower and anchor points, i.e., at a radius of about 40 
meters from the tower. 

In this example, the resistivity of the rock forma-
tion will be predominant in determining the resistance 
to ground of the rods, because the top layer of soil is 
relatively thin. The resistance to ground of one rod 
will, accordingly, be (from eq 7) 

5 x 10' 2 x 5 
  log   
4 x 3.14 x 5 .0095 

= 550 ohms 

Ten such rods in parallel will have a resistance of about 
one-tenth the unit value. or 55 ohms. This is in the 
same order of magnitude as the radial wire system by 
itself, and the value of the two systems in parallel is 

17 x 55 
— 13 ohms 

17 + 55 

The average potential at each foundation for a max-
imum stroke current would now be 

E — 13 x 105 

4 

= 3.2 X 105 volts 

The average equivalent ground resistivity around each 
foundation will be, from eq 8 

6.28 X 6 X 3.2 X 105 

19  1/4  X 105 

= 480 meter ohms 

The voltage gradient at the base radius of each founda-
tion would be, from eq 2 

480 X 1/4 X 105 
e = 

6.28 x 36 

= 5.5 X 104 v/m 

From the previous case it will be recalled that the 
gradient must be lowered to about 6000 volts per 
meter to be safe, even with a crushed-stone layer over 
the surface. This value of gradient would exist at about 
20 meters from each foundation, as can be seen from 
the following: • please turn to page 33 
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BOOK REVIEW 

Electronics: Roy H. Mattson; 
John Wiley & Sons, Inc., New 
York. 1966; 620 pages, 6" x 9", 

cloth. $ 12.95. 
This volume has been designed 

as a textbook in electronics for the 
college sophomore level. In it is a 
general treatment of the principles 

of electronics with emphasis on 
seminconductor devices. 
The text is organized in three 

parts, the first of which is con-
cerned with the operating princi-
ples of electronic devices and the 
models that can be used to repre-
sent these devices. Substantially, 
this material explores the physics 
of materials such as the electrical 
properties of semiconductors. 

The second part is devoted to 
the study of transducers, systems, 
and applications. The treatment in-
cludes sound, optical, and other 
related energy-transfer phenomena. 
I he study of transmission systems 
is related to the functions of their 
electronic components, and the 
discussion of applications is about 

the capabilities of two-terminal do 
vices. 
The concluding portion of the 

work is oriented toward design cri-
teria and includes biasing, linear-
network theory, small-signal ampli-

fiers, switching systems, and many 
other circuits such as DC and pow-
er amplifiers. 
An unusual feature is a front-of-

the-book list of symbols which are 
uniformly applied to all mathema-
tical formulas, computations, and 
discussion throughout. "Quantities 
of ! merest .' is the title of a table 
of MKS System values for ger-
manium and silicon. An appendix 
includes characteristic information 

tor selected semi-conductors. 
Each chapter is supplied with 

questions related to the text, and 
answers are provided at the end 
of the hook. 
The author states that the volume 

is designed for a three-quarter 
course, and users should have at 
least two courses in circuits, in-
cluding an introduction to Laplace-
transform methods of circuit anal-
ysis. Some calculus is employed, 
hut a reader could employ the book 
after completing the freshman-

level courses. 

Advanced, Solid State 

Super B Series 

MEETS OR EXCEEDS ALL NAB SPECIFICATIONS AND REQUIREMENTS 

And Here's the New 
Economy King 

COMPACT 400-A 

Don't let their low price fool you. 
New, solid state SPOTMASTER 
Compact 400's are second only to 
the Super B series in performance 
and features. Available in both play-
back and record-playback versions, 
these Compact models share the 
traditional SPOTMASTER em-
phasis on rugged dependability. 

Superior SPOTMASTFR tape car-
tridges are available in standard 
timings from 20 seconds to 31 min-
utes, with special lengths loaded 
on request. In addition, Broadcast 
Electronics offers a complete selec-
tion of blank cartridges, cartridges 
for delayed programming and heavy 
duty lubricated bulk tape. Prices 
are modest, with no minimum order 
required. 

Circle Item 

Introducing the Super B, today's 
truly superior cartridge tape 
equipment. 
New Super B series has 

models to match every 
programming need—record-
playback and playback-only, 
compact and rack-mount. 
Completely solid state, handsome 
Super B equipment features 
functional new styling and ease 
of operation, modular design, 
choice of 1, 2 or 3 automatic 
electronic cueing tones, separate 
record and play heads. A-B 
monitoring, biased cue recording. 
triple zener controlled power 
supply, transformer output... 
all adding up to pushbutton 
broadcasting at its finest. 

Super B specs and performance 
equal or exceed NAB standards. 
Our ironclad one-year guarantee 
shows you how much we think 
of these great new machines. 

Write, wire or call for complete 
details on these and other 
cartridge tape units (stereo, too) 
and accessories ... from 
industry's largest, most 
comprehensive line, already 
serving more than 1,500 stations 
on six continents. 

BROADCAST 
ELECTRONICS, INC. 
8800 Brookville Rd., Silver Spring, Md. 
Area Code 301 • JU 8-4983 

16 on Tech Data Card 
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these connectors aren't just accessories! 

Andrew is one of the world's largest manufacturers of RF connectors. Our engineers develop 

connectors not just as accessories but as part of complete antenna, cable and transmission 

line systems. Be sure of proved performance and reliability. Contact your regional Andrew sales 

engineer or write Andrew Corporation, P. 0. Box 807, Chicago, Illinois, U.S.A. 60642. 

ORPORATION 

29 YEARS 0 NGINEERING INTEGRITY 

Circle Item 17 on Tech Data Card 
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December 1966 

We interrupt this magazine to bring you... 

Late Bulletin from Washington 

by Howard T. Head 

New Television Program Form Adopted 

The Commission has adopted the long-awaited new television program form 

(March 1966 Bulletin). At the same time, the program logging Rules for 

television broadcast stations were amended. 

The new form requires applicants to state methods used in determining com-

munity needs, and to identify various groups and organizations consulted. 

The applicant must state the needs proposed to be served, and describe by 

means of illustrative programs the manner in which he proposes to meet these 

needs. 

Statistical information is also required to be submitted for program cate-

gories in a composite week, and a description must be furnished of typical 

programs broadcast during the preceding year to serve public needs and in-

terests. Statistical details concerning proposed programming, as well as 

past and proposed commercial practices, must also be submitted. 

The new form is to be used beginning December 1, 1966, by applicants for new 

television stations and major changes in existing stations, as well as by 

assignees and transferees. Renewal applicants and assignors and transferors 

must use the new form beginning December 1, 1967. The new logging Rules 

will become effective December 1, 1966. 

Plan for Presunrise Operation of Daytime-Only Stations 

Most of the details appear to have been worked out in a Commission plan 

which would permit daytime-only standard broadcast stations operating on 

the regional channels (Class III) to commence operation at 6:00 a.m. or local 

sunrise, whichever is earlier ( October 1966 Bulletin). Under the plan, all 

such stations would be permitted to operate between 6:00 a.m. and local sun-

rise with a minimum power of 500 watts using a nondirectional antenna; 

earlier plans to restrict such operation to stations in communities having 

no other radio service seem to have been abandoned. 

One of the obstacles to this proposal has been the need for arriving at 

suitable agreements with other countries whose stations might be affected 

by presunrise operation. Agreement on this point appears imminent, however, 

and once the details are worked out with neighboring countries, new Com-

mission Rules are expected to be issued quickly. 

FCC to Investigate Bell System CATV Leaseback Tariffs  

The Commission has ordered a hearing to determine the lawfulness of tariffs 

for CATV channel service use filed by the various Bell System operating 

companies. 



At the same time, the Commission suspended the effectiveness of a revised 

tariff of a West Coast telephone company which would have become effective 

in October. 

The order followed hard on the heels of complaints by the National Com-

munity Television Association (NCTA) concerning various aspects of the Bell 

System leaseback tariffs. As CATV continues to expand, it becomes certain 

that these controversies will assume increasing importance. 

Plans Advance for Channel Sharing Tests 

A Government- Industry Working Group, under the leadership of the Com-

mission's Chief Engineer, is making progress in planning field tests of 

the technical feasibility of the sharing of television broadcast channels 

by base- station transmitters operating in the land mobile services. These 

tests are being planned in response to insistent pressures from the land 

mobile organizations and legislators for more land mobile spectrum space. 

Present plans contemplate experimental operation of land mobile base-station 

transmitters within the limits of Channel 6 (82-88 MHz) in the Los Angeles, 

California, area. Tests are planned to investigate the severity of inter-

ference not only to the adjacent-channel Los Angeles channel-5 television 

station, but also to a station operating on channel 6 from Tijuana, Mexico. 

One unresolved obstacle to the tests may be this country's agreement with 

Mexico concerning the use of the VHF television band within 250 miles of 

the International Border. The agreement is silent with respect to the use 

of channel 6 in the Los Angeles area, but the Commission feels that Mexican 

concurrence would be required even to permit experimental land-mobile 

operation. 

Licensees Must Inform FCC of Proposed Commercial Practices  

The Commission has directed all commercial television and radio (AM and FM) 
stations to file, prior to January 1, 1967, a statement of their proposed 

commercial practices. Information which must be reported includes the maxi-

mum amount of commercial material normally proposed to be carried in any 60-

minute segment, together with a statement as to whether and under what cir-

cumstances the limit might be exceeded. If the stated maximum exceeds 18 

minutes per hour for radio stations, or 16 minutes per hour for television 

stations, the licensee must justify the proposed practice to the satisfaction 

of the Commission. 

Short Circuits 

A Class III AM station on a regional channel has been authorized 10-kw 

power -- in Guam, far removed from the continental United States but under 
FCC jurisdiction. . The Commission's newly established CATV Task Force 

(October 1966 Bulletin) is now handling routine matters on a delegated-

authority basis. . . The National Association of Broadcasters (NAB) has just 

concluded its second highly successful Engineering/Management Development 

seminar for broadcast engineering executives at Purdue University. . . The 

Commission is expected shortly to authorize remote-control operation of VHF 

television transmitters. . . Negotiations for a new AM treaty between the United 

States and Mexico continue to progress -- an informal engineering session is 

scheduled in Mexico City near the end of the year, with the next formal ne-

gotiating session to be held in Mexico City next spring. 

Howard T. Head. . . in Washington 
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TK-60 deluxe 

4-1/2 inch 1.0. 

monochrome camera 

RCA "Big Picture" TV Camera 

with 41/2  inch image orthicon 

TK-60 is symbol of deluxe television 

The fact that the TK-60 has attained widespread acceptance in 
television stations is a tribute to its fine features and superb 
performance. 

BIG PICTURE TUBE 

Using a large 41/2 -inch 1.0. tube, the TK-60 produces the ultimate 
in fine pictures—with greatly improved gray scale and resolution. 
It's the same " black tube" that's making the big difference in 
color pictures with the revolutionary new TK-42 color camera. 

BIG BRIGHT VIEWFINDER 

The viewfinder features an 81/2 -inch rectangular kinescope, with 
maximum useable highlight brightness— at least 150 foot lam-
berts. Viewfinder can double as a setup monitor. A combined 
picture from the special effects system—as well as output from 

the processing amplifier—can be punched up on the viewfinder. 

BIG PERFORMER 

TK-60 cameras do not need to be adjusted from day to day, nor 
do they need extensive warmup before being used "on air." 
Pictures " snap in" each time the camera is turned on, and are 
ready for use in a short time. Once set up, high quality pictures 
are there to stay. 

This is the camera design that says "television at its best." 

This is the big 4-112 inch 1.0. tube for sharper pictures. 

This is the big bright viewfinder for quality control. 

For further information, write RCA Broadcast and Television Equipment, 

Building /5-5, Camden, N.J. Or call your RCA Broadcast Representative. 

The Most Trusted Name in Television 



Grounding Towers 

V = 
I p 

(Continued from page 28) 

( 1) 
15 20 

10.' X 480 

8 X 3.14 

1 \ 

20 j 

-= 32,000 volts 

The gradient is one fifth of this, or 6400 volts per 
meter. 

It can be concluded that with this rather elaborate 
ground system, much of the ground surface would be 
safe under maximum stroke conditions, provided per-
sons restricted themselves to crushed-stone paths or 
wooden walkways during imminent storm conditions, 
and stayed about 20 meters from the tower base and 
anchor points. 

As a matter of interest, consider an AM broadcast-
station ( insulated) tower with 120 radials of No. 10 
copper wire, each 150 meters long, burled to a depth 
of 8 inches ( 1/5 meter) in low-resistivity soil where 
p = 10 meter ohms. By applying eq 6, the resistance 
of this ground system is found to be a fraction of an 
ohm. However, based on the investigation of others', 
it would be prudent to regard it as one ohm. Then, for 
a maximum stroke current of 10 amperes ( sufficient 
to jump the lightning ball gap), the base potential will 
be approximately 105 volts. The guy wires cannot be 
used as parallel paths to ground in this case, because 
they are insulated. The base potential is also equal to 

PI 

27rB 

and in this case it seems reasonable to use the given 
low value of p and derive from this expression the ef-
fective radius of the base. Thus 

from which 

10 X 105 

277-B 

10 
B — 

27r 

— 105 

= 1.6 meters 

Then the voltage gradient at the base radius is 
105 

-= 6X 104 volts per meter. 
1.6 

Consider the voltage drop between two points, 3 meter 
and 8 meters from the tower 

p f 1 1 

V  — 27r 1 3 — 8 

10" 

--- 6.28 (11) 
= 32,000 volts 

and the approximate gradient across these five meters 

How to get... 
and hold 
a top job 

in AM-FM-TV... 

a message from Carl E. Smith, E. E., 
Consulting Broadcast Engineer 

In over 30 years in broadcasting, I've met hundreds of really top 
flight technical men and 98% of them were at or near the top because 
they "knew their stuff". There is no substitute for knowledge. 

Even if a friend or relative can get you a good job, you'll fail mighty 
fast if you can't produce results. The first good emergency will 
separate the men from the boys. I've seen it happen again and again 
... when things start to go sour and the signal isn't what it should 
be, skill is the only acceptable solution. 

To get and hold a top engineering job, you need advanced technical 
educption. And you can get it through a program of college-level 
study used by broadcasting engineers for 30 years. Cleveland Insti-
tute's Advanced Communications Engineering Course has helped 
thousands of men prepare themselves for key positions in radio and 
television engineering. It can do the same for you. 

So don't let that next promotion pass you by. Send the coupon 
below for full details. There is no obligation. I want you to know 
what you can accomplish ... if you want to get ahead. If the coupon 
is gone, write: Cleveland Institute of Electronics, 1776 E. 17th St., 
Dept. BE-33 Cleveland, Ohio 44114. 

SEND COUPON TODAY 

Cleveland Institute of Electronics 
1776 E. 17th Street, Dept. BE-33 
Cleveland, Ohio 44114 
Please send me free information on your Advanced Communi-
cations Engineering Course ... without obligation. 

Name 

Address 
(please print) 

County 

City  State  Zip   
A leader in communications training . since 1934 
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'BEST 
IN THE PATCH 
FIELD . . 
Al Harmon 
Chief Engineer 
WTTG-TV, 
Washington, D. C., says: 

"I'll recommend COTERM every time for its 
compactness and dependability. With CO-
TERM, we have no problems of open circuits 
or noise from bad connections. Good design 
at the center-pin and the center connectors 
insure that." 

COTERM provides the 
broadcast engineer with a 
new standard of depend-
ability. With COTERM you 
have normal-through co-
axial circuits without the 
use of patchcords. When 
the load side is patched 
the source is terminated 
automatically in the proper 
impedance. 
Active circuits may be tested without signal 

interruption. COTERM is compact, permitting high 
density on the patch field — 22 jacks on the stand-
ard 19" x 13/4 " panel. 

COJAX offers all the same advantages except 
self-termination of source when the load side is 
patched. All COTERM - COJAX accessories are 
compatible. 

1 
QUICK DISCONNECT CONNECTOR 

The unique snap lock feature 
allows easy insertion and removal 
even in the densest patch field. 
Available for a wide range of 
coaxial cables and simple to at-
tach with standard tools. 

COOKE 
Engineering Company 

735 N. Saint Asaph Street, Alexandria, Va. Telephone: 103-548-3889 

is 6400 volts per meter. Accordingly, the ground 
would be "safe" from a distance of eight meters out-
ward, providing the surface were gravelled. To find out 
where one would be safe without a gravelled surface, 
assume that grass or other vegetation (when dry) 
would have an effective resistivity of 100 meter ohms. 
For this condition the "safe" voltage gradient, from eq 
5, would be 200 volts per meter, and this gradient 
would occur at about 85 meters from the tower, as 
determined by eq 4. This result indicates that even with 
a low-resistance ground system, if the surface soil has 
low resistivity, precautions must be taken. 

In the television transmitter building itself, for the 
earth sample considered, it is necessary, for the safety 
of personnel, to keep the voltage gradient across the 
floor area to a minimum. This can be done by bonding 
the reinforcing steel in all floors if the floors are con-
crete, or by embedding a conducting wire mesh if the 
floor composition is nonmetallic. In either case, the 
conducting grid must be bonded to the general ground 
system to dissipate the charge. 

The question arises as to what happens when light-
ning strikes a tower mounted on a tall building in a 
city. First of all, the steel frame and other metallic con-
ductors such as pipes, elevator rails, etc., are equivalent 
to a massive tower with a very large base. The surge 
impedance is, consequently, low. Furthermore, the base 
or foundation is sunk deep into the ground, thus mak-
ing contact with a large volume of the earth. Then, too, 
there are large metallic conductors leading away from 
the base of the building ( such as the main water supply, 
sewer pipes, and electric-cable sheaths). These act as 
"radial" ground conductors. Also, a city is usually 
located where there is some top soil, and rarely is set 
directly on rock. Most frequently, there are paved areas 
surrounding such buildings. It will be noted that this 
type of structure provides most of the elements for 
safety from lightning. The bonded steel framework by-
passes the stroke current to ground, thus protecting the 
occupants. The large volume of the base in contact with 
the earth lowers the base potential. The large metallic 
conductors leading away from the base of the building, 
usually combined with a substantial depth of soil, lower 
the voltage gradient. The paved areas surrounding the 
building have a higher resistivity than the underlying 
soil, and consequently conduct a relatively small cur-
rent ( when dry) through a person's body. 

Conclusion 

It has been shown how lightning susceptibility in a 
particular installation can be calculated, and how 
specific application of known principles can reduce 
danger zones to reasonably safe areas. Under "maxi-
mum stroke" conditions it does not seem feasible to 
protect personnel on rocky ground immediately sur-
rounding a tower, but the earth can be made safe for 
lesser strokes. It is imperative, however, that every rea-
sonable step be taken to dissipate the charge from a 
lightning stroke, and in this way protect human life and 
equipment. 

1G.H. Brown, R. F. Lewis, and J. Epstein, "Ground Systems as 
a Factor in Antenna Efficiency," Proceedings of the Institute 
of Radio Engineers, June 1937. 
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Ten reasons why 
Altec shouldn't sell 
its new condenser 
microphone systems 
for $19800 ... 

And one reason why it can. 
How Altec can offer you these superb systems at only 
$198 per— Part of the reason is that they're entirely Ameri-
can-made at our Anaheim plant. No import duties or 
importer profits to pay. Another part is that we know how 
to build studio mikes. We should—we've been doing it for 
nearly 30 years I ( For example, remember the 21B and M-11?) 

1. Your choice: AC or DC, Cardioid or Omnidirectional— 
Order the system you need now and expand by adding the 
appropriate extra mike or supply at any later time. Get any 
combination by simply switching microphones and/or power 
supplies. Model designations: M49— AC/cardioid; M50— 
DC/cardioid; M51—AC/omnidirectional; M52—DC/omni-
directional. 

2. Frequency response from 20 to 20,000 Hz—This is with 
an essentially flat curve. Output level is-53 dBm re 10 
dynes/cm2, with balanced system output. 

3. Extremely small diaphragm—Under 0.5" in diameter. HF 
dropoff for sound waves arriving at random, non- perpendicu-
lar angles of incidence will occur only at frequencies above 
20,000 Hz. All Altec condenser microphones contain dia-
phragms small enough to insure that HF dropoff does not 
occur within the usable frequency range. 

4. 100% solid-state circuitry—The 195A base utilizes an 
FET as an emitter follower and also contains a 3- pin XLR-12 
connector. No RF or balanced-bridge critical adjustments 
are used. The FET drops the extremely high impedance of 
the microphone to an impedance suitable for connection to 
a shielded 2-conductor standard cable. Power is simplexed 
over this same cable. The separate power supply provides 
balanced outputs for standard 150/250-ohm microphone pre-
amp inputs. 

5. Small, tight power supply—About the size of two back-
to-back packs of cigarettes, both the DC and the AC supplies 
provide ruggedness for long-term heavy duty combined with 
small size and light weight for new ease in handling. Finish 
is hard chrome. 

6. Long- life DC battery operation—Two mercury batteries 
provide 2500 operational hours, up to a year in normal use. 
A convenient meter on the supply shows battery condition. 
Battery drain is prevented when system is not in use by 
unplugging the 195A base or by operating a recessed switch 
on the supply housing. 

7. Many accessories are standard—With each system a 
wind/pop screen; microphone holder; and a 25-foot, 2-wire, 
shielded cable are provided at no additional cost. Connectors 
and mounting hardware are attached. 

8. High-temperature ambient permissible — The systems 
will operate in an ambient up to 55' maximum (131"F). 

9. Exclusive Altec exchange policy— After expiration of 
the normal full year guarantee, Altec will accept an 

inoperative microphone in exchange for a compa-
rable new unit at a fraction of original cost. This 
policy is unique in the industry. 

10. Microphone is unusually small and 
light— This feature— microphone and base 
are 3A" L x 3/," Diam.; weight 2.2 oz.— 
designed as a means of eliminating the 
cumbersome size, bulky shape, and 
heavy weight of older style microphones. 

* Extra High Sensitivity ,Models: Extremely 
high sensitivity (45 dBm re 10 dynes/cm2) with 

unusually high signal-to-noise ratio. Designed specif-
ically for use where microphone must be placed at some 
distance from performers (such as suspended over stage, 
orchestra pit, or audience, or in footlights). Identical to M51 
and M52 systems in other respects, the M251 is for AC 
operation; M252 for DC. Both are omnidirectional. Price 
per system: $216. 

Send your inquiry today for 
complete technical information. 
We'll include a recent article on 
the values of big vs. little con-
denser microphones written by 
Alex Badmaieff, our chief engi-
neer of transducers. Also our 
colorful new 1967 Stereo Com-
ponents Catalog, just in case 
you're interested. 
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Voltage-Surge Protection 
for Cartridge Machines 
by J. R. McDonald, Jr., 
Chief Engineer, KCFI, 
Waterloo-Cedar Falls, Iowa 
A voltage surge caused by a freak 

bolt of lightning uncovered a weak-
ness in our cartridge players. Both 
failed when a bolt of lightning struck 
the local power station. The trouble 
was discovered in two of the four 
silicon diodes in a full-wave bridge 
(see schematic). They had devel-
oped short circuits, causing the fuses 
to blow. The problem was the same 
in both machines. 

In order to prevent future volt-
age-surge failures, we replaced all 
the diodes with units rated at 600 
Ply, 100 ma, substantially higher 
than the originals. In view of the 
fact that diodes are the only parts 

ColorDyne 

PORTABLE DIMMING S 

• SOLID STATE 
• LIGHTWEIGHT 
A thoroughly proven compact 

dimming system. For location or 

studio! Plug-in racks contain as 

many as 12 Power Pack Dimmers 

with total capacity of 80KW. For 

120- volt or 230- volt AC operation. 

Remote Control Center may be 

operated up to 1000 feet from 

dimmer plug-in racks. 

Also Available: Individual 

Portable Dimmers, each 

with its own control. 

ONE YEAR UNCONDITIONAL GUARANTEE! 

• • _  

- 
* * 

-  * b8 

I 1 

Olfill 11 01111-1flitlf1111•1011,11' 

Write for Detailed Literature 

8 tan 
1.0,1,V1.1• 

1015 Chestnut St., Burbank, Calif. 

Phone (213) 843-1200 
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mike' • u.‘dill 
THE BEST VALUE IN STUDIO EQUIPMENT 

Whatever your requirements— commercial or educational broadcasting, CATV, closed circuit 

television, or 2500 mHz ITV, Raytheon offers the best value in television studio equipment. 

Whether you need a single component or a complete studio, Raytheon's years of experience 

in building television equipment for the broadcast industry, schools and the military, assures 

you of the ultimate in quality and years of satisfactory service. 

Raytheon's experienced television consultants are at your service why not discuss your 

needs with one of them today? There's no obligation, of course. 

RAYTHEON TELEVISION SYSTEMS 

RAYTHEON 
DAGE-BELL CORPORATION 

A SUBSIDIARY OF RAYTHEON COMPANY 

455 Sheridan Avenue, Michigan City, Indiana 46360 
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SOMETHING SPECIAL IN 

THE BM MARK VII: AN ADVANCED DEVELOPMENT IN 
COLOR SPECIAL EFFECTS GENERATORS 
The Mark VII, designed for the most critical studio and van ap-
plications, assures low maintenance and trouble-free operation. 

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

MOM MA» 

Ma.+4 

BALL BROTHERS RESEARCH CORPORATION • BOULDER, COLORADO 80301 • TEL: 303/442-2965 • TWX: 303/443-6290 
BBRC 

I 
t401:40 
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Only 4 tubes 
in the new Gates solid state 
BC-5H, 5,000-watt 
AM transmitter! 

We threw all those tubes out in designing this new transmitter. 

That leaves just 4. And these tubes cost less to buy and less to operate. 
Besides that, everything's new in the over-all design: 

Like the ceramic-type 3CX2500F3 triodes 
in the power amplifier and modulator. 

Like the use of transistors in all circuits except the RF driver, 
power amplifier and modulator. 

And silicon diodes in all power supplies. 
And with capability for easy conversion to 10 KW. 

And two instantaneously switchable transistorized oscillators. 
And a handsome new cabinet. 

But enough. Write for the whole story. It's packed with power. 

1:133:0 
I NTE R TYPE 

ION 

GATES 
GATES RADIO COMPANY 
QUINCY, ILLINOIS 62301, U.S.A. 
A subsidiary of Harris-Intertype Corporation 
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likely to suffer from moderate volt-
age surges, the replacements used 
will be adequate to prevent future 
cartridge-machine failures. If addi-
tional protection is desired, a 1/2 -
amp fuse may be inserted in the 
circuit at the point indicated on the 
schematic. The replacements have 
kept the machines on the air admir-
ably in spite of several power surges 
due to lightning. 

Audio 
Dropout Alarm 

by Marshall Royalty 
WKI O. Louisville. Kentucky 

We have developed a simple cir-
cuit which sounds a buzzer when 
audio or carrier drops out. The unit 
receives signal from the station 
modulator monitor and is partic-
ularly useful when we are listening 
to the console output or a sound 
source other than off-the-air. 

Completely transistorized, the 
"dropout" alarm is very small and 
can be mounted on an existing rack 
panel without crowding other units. 

The time delay can be varied 

4mfd 
1 470K 5 

68000 

G> 5cfce ck,c,1500Q 
c, 

6800Q 

TO MODULATION 

MONITOR OUTPUT 
SARKES TARZ IAN 

F4 
50000 

6V BUZZER 
180mfd 

somewhat by adjusting the gate con-
trol ( R1), by increasing the value 

1N34 

180mfd POTTER & BRUMFIELD 
1ZV 

rf 

of Cl. or by increasing the signal 
level fed to the unit. 

Swabs are for babies; 
S-200 is for cleaning tape heads (even while tape is running) 
If you've been cleaning tape heads with a twist of cotton on a 
toothpick — stop. Save time and do a better job with S-200 
Magnetic Tape Head Cleaner. S-200 is a formulation of Freon TF® 
with other fluorocarbons in convenient aerosol cans. It thor-
oughly cleans tape heads, guides and helical scan slip rings in 
seconds, can be applied to running tape without interfering with 

®Du Pont trademark 

transmission. And heads stay clean longer. Users report over 
twice as many passes of tape between cleanings with S-200 than 
with swabs. S-200 Magnetic Tape Head Cleaner is recommended 
by leading tape manufacturers. Available in 6 and 16-oz. cans. 

Write on letterhead for literature and free sample. 

miller-stephenson 
chemical co.,Inc. 

38 

Route 7, Danbury, Conn. 
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This kind of programming costs you money 
You're in business for one reason: to make a profit. 
Anything that takes away from your profit-making is your 

enemy. That's why you're way ahead when you choose 
Lenkurt microwave transmission equipment for your CATV 

or ETV system. 
For instance, there's our 76 TV microwave relay system 

that has become the standard of the industry, due to its out-
standing performance, ease-of-maintenance, and economical 
operation. 76 TV is designed to handle monochrome or color 

transmission and lets you insert and drop programs with ease 
at intermediate locations. 

There is also Lenkurt's 75A, the ideal backbone microwave 
relay system. Because of its non-demodulating heterodyne 
repeaters, 75A delivers clear, sharp monochrome and color 

TV pictures regardless of distance, terrain, or weather. 
Lenkurt microwave systems have proved themselves in 

virtually every situation. From high on Freel Peak in Nevada 
where 76 TV brings in a sharp high-resolution picture ( even 

when snow levels reach 20 feet), to an ETV closed-circuit 
system at the University of Kansas Medical Center. And our 

75A has been transmitting high quality pictures for a number 
of CATV networks in New York and Pennsylvania. 
And remember, when you buy Lenkurt equipment, you are 

buying more than hardware; you are purchasing Lenkurt's 
heritage and reputation for quality and continuity. 

It all comes down to this: when you're thinking about 
microwave transmission equipment, for any application, think 
of Lenkurt. We'll show you how to improve your picture — 
both TV and profit. Write or call Lenkurt Electric Co., Inc., 
San Carlos, California. Other offices in Atlanta, Chicago, 

Dallas, and New York City. 

LEA/KURT ELECTRIC 
SUBSIDIARY OF 

GENERAL TELEPHONE & ELECTRONICS GlitE 
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groom 
soil state 
recorders - 
reproduces 
mows 

Heavy Duty, Two-Direction Transport— 
with latest solid state electronics— 
provides exceptional Performance and 
Reliability. 
Slow Speed Loggers capable of 12-16 
operating days of continuous, unattend-
ed logging time for any Broadcast or 
Communications requirement. 
All equipment attractively priced; ex-
ceeds all N.A.B. specifications. 
Write today for six-page brochure and 
price information. 

metrotech 

IMO 

INC. 
670 NATIONAL AVENUE 
MOUNTAIN VIEW, CALIF. 

SWITCH 
POSITION E 

2. 
3. 
4. 

NORMAL 
REVERSE 
OPEN 
SHORT 

Line Checker 

by Fierily MeElveen, Jr. 
Chief Engineer WJOT 
Lake City, S. C. 
A convenient means for checking 

telephone or remote line status can 
be achieved with this simple switch 

COIL AND CORE 

TO REMOTE-
CONTROL UNIT 

Tower Light Monitor 
For Remote Reading 

by John W. Molnar 
Chief Engineer WDFM 
University Park, Pa. 

Here is a suggestion for stations 
required to monitor tower lights 
through the remote-control unit. 

Used electric clocks can be ac-
quired at nominal cost from repair 
and junk shops. These clocks often 
employ a small, sealed motor 
which is driven from a small coil 
with a U-shaped core passing 

arrangement. Four positions pro-
vide for normal operation, revers-
ing, open circuit, and short circuit. 
This eliminates time-consuming and 
often inconvenient jumpering for 
open-circuit checks, disconnecting 
for short-circuit indications, and re-
versing for polarity changes. One 
convenient application of the OPEN 
position is the protection of station 
equipment during electrical storms 
when the circuit is not in use. 
Editor's note: The addition of a 
fifth position to supply tone ( from 
a specially constructed oscillator) 
would simplify and speed up most 
telco-line checks. 

REMOVE 
MOTOR 

ONE LEAD TO 
TOWER LIGHTS 

TOWER 
LIGHTS 

through it. 1 he core and coil can be 
used as the current transformer that 
samples tower light current. 

With the motor removed from 
the core, loop a single turn from 
one side of the tower-light feed 
around the core. Place a general-
purpose diode in series with the 
coil, attach the positive coil lead to 
any unused remote-control position, 
and ground the other lead to the 
remote chassis. For remote-control 
units with provision for tower-light 
monitoring, omit the diode. 
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Diodes Replace 
6H6 and 6AL5 

by John Gaboury 
Chief Engineer, KVOY 
Yuma, Arizona 

Both the 6H6 and the 6AL5 can 
be replaced with solid-state diodes. 
This step eliminates two vacuum-
tube types from inventory require-
ments, and in some cases improves 
equipment performance. 

Although the diodes can be wired 
directly into the circuits, mounting 
the diodes on the tube-socket lugs 
requires less modification and per-
mits replacement of the vacuum 
tubes, if desired. 

1N2070 diodes were employed in 
our modifications because there was 
a large stock of them on hand. We 
were able, therefore, to select 
matched units for installation. This 
particular diode compares favorably 
in performance with both the 6H6 
and the 6AL5, but requires a mini-
muni signal of one volt in order to 
work. It would not be satisfactory 
for low-level circuits, but review of 
tube and semiconductor manuals 
will show which diodes will perform 
satisfactorily. 

Certain precautions should be ob-
served: 

1. Use a heat sink when solder-
ing the diode leads. 

2. Disconnect filament leads to 
the socket. 

3. Beware of "cheapie" surplus 
diodes. Some are unmarked 
zeners and will create havoc 
in compressor circuits. • 

MU,   refine ge 

\ the equipment 
\ most specified 
for antenna 
and signal 
easurement 
1111 

107A 

FIELD INTENSITY MONITOR 

SDM-520 
SPECTRUM DISPLAY MONITOR 

108E 
PHASE MONITOR 

""`"' • 

_41a 

FIM-135 
FIELD INTENSITY METER 

Over the years, the Nems-Clarke tradename has been the symbol of accuracy, quality 
and reliability in the field of antenna and signal measurements. Nems-Clarke equip-
ment is FCC approved, and has been universally accepted as the standard of 
excellence throughout the industry. For further information on Nems-Clarke equip-
ment, call or write: V•213 

1/17117-77 ELECTRON/CS 
Producers of NEMS-CLARKE Equipment 

A Division Of Vitro Corporation Of America 

919 Jesup-Blair Drive • Silver Spring, Maryland 

2301 Pontius Avenue • Los Angeles 64. California 
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Give your tapes and 
mats a clean start! 

New AE-100 Automatic Degausser erases 
12" or less tape reel or up to 100 CUE-
MAT* mats in 50 seconds. 

The AE-100 is motor driven and com-
pletely automatic. It provides uniform, 
complete erasure for 1/4 " tapes and mats 
without the guesswork of other degaus-
sers. Shuts itself off automatically. Load 
it. Start it. Forget it. 

What's more, the AE-100 is compact, light-
weight, and practically priced. Ask your 
distributor or write Ampex Corporation, 
401 Broadway, Redwood City, Calif. 94063. 

'TM-Ampex Corporation 

AMPEX  
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INTERNATIONAL 

TV Transmitters 
For Viet Nam 

Seven television transmitters for 
sending programs to U. S. troops at 
key bases throughout Viet Nam are 
being built by the Gates Radio Com-
pany under a $350,000 contract 
awarded by the Department of the 
Army. The transmitters are for use 

by the Armed Forces Radio and Tele-
vision Services, which operates an ex-
tensive network of radio and televi-
sion stations at U. S. military bases 
overseas. 
The kilowatt VI-IF TV transmit-

ters are standard models especially 
engineered for van installation to pro-

duce 4,000 watts of visual power and 
400 watts of aural power. They are 
being shipped to the Sacramento 
Army Depot in California, where 
they will be van-mounted with stu-
dio and control switching gear to 

00 SCA SOLID STATE RECEIVER 
Dayton Electronic Products Company • 117 E Helena St • Dayton, Ohio 45404 • 513,/461-4951 
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form a television studio-on-wheels. 
This mobility, according to an AFRTS 
spokesman, will enable the units to 
be moved easily as troop concentra-
tions change. 

The only television programming 
now available to U. S. troops in Viet 
Nam, on a regular basis, is in Saigon, 
where telecasts originate in the air 
from a roving U. S. Navy aircraft. 

Plans are underway, according to 
AFRTS, for a fixed transmitter site in 
Saigon. 

NATIONAL 

Integrated Circuits 
in Broadcast Equipment 

A new module for high-band color 
TV tape recorders marks the first use 
of integrated circuits in Radio Cor-
poration of America broadcast equip-
ment. The module, a velocity error 
corrector, has been designed to im-

prove color program playback qual-
ity by compensating for defects caused 
by mechanical tolerances inherent in 
the TV tape system. Integrated cir-
cuits are employed in about half the 
module's circuitry, the maximum 
amount that can be used to advan-
tage, according to the company. This 
results in a module about one-fourth 
the size of a comparable one using 
transistors and other discrete com-
ponents. The integrated circuits, which 
are about the size of a dime, are in-
tended to provide a degree of reli-
ability beyond the level established by 
solid-state components. 
The module plugs into the TR-70 

high-band color TV tape system and 
also may be used on RCA color TV 
tape recorders TR-22, TR-3, and TR-
4 after they have been modified foi 
high-band operation. 

Large HF Antenna Array 
For lonoshere Study 

A contract has been awarded to 
American Electronic Laboratories, 
Inc., by The Pennsylvania State Uni-

42 BROADCAST ENGINEERING 



versity for the design, fabrication and 

installation of a large HF antenna ar-
ray. Scheduled to occupy an atea near 
University Park, Pennsylvania, the ar-

ray will be used by Penn State's Iono-
sphere Rçsearch Laboratory in study-
ing and exploring space. 
The antenna array will be used in 

conjunction with a "disturbing" trans-
mitter which will broadcast a power-
ful signal into the ionosphere in order 
to heat a portion of the ionosphere 
and disturb it artificially. During the 
experiments, researchers will be able 
to study the electron densities of the 
1)- region with a "wanted" radio sig-
nal used to probe the artificially dis-
turbed ionosphere. 

Consisting of a number of crossed 
dipoles that can provide different po-
larizations, the array will operate at 4.5 
MHz. It will have a gain of 14 dB 
and will be capable of handling pow-
er levels up to 500 kw. Completion of 
the antenna installation is scheduled 
for this month. 

Move to New and 
Larger Facilities 

The second move in a year to ex-
panded facilities has been completed 
by Ward Electronic Industries. The 
firm's new plant is a modern 18,000-
sq It, air-conditioned building located 
in Clark, N. J. The building is 
equipped with test facilities for audio 
and video equipment, including a 
large environmental test chamber. 
Ward has also announced that its 

broadcast division is starting to man-
ufacture a complete line of solid-state 
video switching systems, with or with-
out associated memory-control cir-
cuits. 

Study Shows Most CATV's 
Carry Distant Signals 

According to a study conducted by 
NCTA, over 90% of the Nation's 
CATV systems receive at least one 
distant signal (imported from beyond 
the transmitting station's predicted 
grade B contour). The number receiv-

ing only local signals (grade B or bet-
ter) is quite small—under 8%. About 

one quarter of the systems receive 
only distant signals, while 67% get 
a mixture of both local and distant 
service. 
The data indicate that of the 1650 

operating systems: 
1. 14 systems (.9%) serving 8493 

homes (28,026 people) receive only 
the stations located in the same com-
munity as the system. 

2. 23 systems ( I%) serving 21,675 
homes (71,528 people) receive only 
sginals from stations within whose pre-
dicted grade A contour the systems 
are located. 

3. 41 systems (2%) serving 28,281 
homes (93,327 people) receive only 
signals of predicted grade B intensity. 

4. 74 systems (4%) serving 123,188 
homes (406,520 people) receive a com-
bination of predicted grade A and 
grade B signals. 

5. 405 systems (25%) serving 539,-
203 homes ( 1,779,370 people) receive 
no signals of grade A or B intensity 
(although 81 of these are within the 
predicted A or B contour of one or 
more stations). 

6. 1111 systems (67%) serving 1,-
789,147 homes (5,924,185 people) re-
ceive an assortment of signals includ-

ing at least one station of less than 
grade B predicted intensity and at 

no other 
1000 WATT AM 

trimmer 

offers all these 
extra features 
at no extra cost 

model 

L.NI-1KA 

O Cut-back kit 
(250 or 500 WATTS) 

O Dummy load 
O Sola regulation 

O Automatic 
recycling 

SEND FOR BULLETIN ON 

MODEL AM 1KA ... AND OTHER 

AEL EQUIPMENT FOR BROADCASTERS 

_ALMERICAN -FALECTRONIC 
I.-BABORATORIES, INC. 

P. 0. BOX 552, LANSDALE, PA. 
19446 • (215) 822-2929 

December, 1966 
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least one station of predicted grade B 
or greater intensity. 

The above figures do not include 
master antenna systems used to serve 
apartment and hotel installations. Ac-
cording to the survey, a total of 8,-
302,956 people and 2,509,987 homes 
are served. 

The study was conducted in re-
sponse to a request by Senator Quen-
tin Burdick ( D-N.D.), acting chairman 
of the copyright sub-committee draft-
ing legislation covering the CATV in-
dust 

SPOT MASTE R 
RS-2f, 

Tape 

Cartridge 

Racks 

... 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. 

111 •0••• 

BROADCAST ELECTRONICS, INC. 
8800 Brookville Road 

Silver Spring, Maryland 
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ORGANIZATIONS 

SMPTE 

At the 100th Technical Conference 
in Los Angeles, President Ethan M. 
Stifle announced the results of the re-
cently concluded elections for Na-
tional Office and Governorship. 
Those elected will serve two-year 
terms, 1967 and 1968. Newly elected 
officers are: 

President—G. Carleton Hunt, De-
Luxe Laboratories, Inc. 

Executive Vice-President — Deane 
R. White, E. I. du Pont de Ne-
mours & Company, Inc. 

Editorial Vice-President — Rodger 
J. Ross, Canadian Broadcasting 
Corp. 

Conference Vice-President—E. B. 
McGreal, Producers Service Co. 

Secretary—H. Theodore Harding, 
E. I. du Pont de Nemours & 
Company, Inc. 

The Board of Governors at its 
meeting October 2, 1966 appointed 
William T. Wintringham to fill Dr. 
White's unexpired term of office as 
engineering vice-president, Dr. White 
having been elected to the 1967-68 

office of executive vice-president. 

Illuminating Engineering 
Society 

A technical forum has been sched-
uled by the Theatre, Television, and 
Film Lighting Committee of the Il-
luminating Engineering Society. En-
titled "How to Designate Gray Scale 
Equivalents for Colors used in Color 
Television," the forum will be held in 
New York City at the United Engi-
neering Center from 2 to 4 p.m., on 
March 16, 1967. The forum will be 

Sated Sea-te REMOTE CONTROL SYSTEM 

la 

11 

 • 

• 

Mews 

ejlIr CORM STS721.! 

MOSELEY • Only 1 DC pair 

required 

• 10 chennels 

• Write for aulletin 214 

MODEL 

WIIC-111T 

• 
ASSOCIATES, INC. 

135 NOGAL DR. SANTA BARBARA, CALIF. 

(805) 967-0424 

a panel presentation on various meth-
ods used to establish the colors for a 
television set. The function which 
lighting plays in obtaining or chang-
ing these colors will be reviewed. The 
session will end with an open dis-
cussion to insure that all phases of 
this and related subjects are covered. 

The Committee has also scheduled 
its third annual symposium for May 
14-16, 1967 at the Hollywood Roose-
velt Hotel in Hollywood, California. 
Through technical papers, discussions, 
and a progress report, all aspects of 
these industries will be covered. Spe-
cial emphasis will be placed, how-
ever, on the motion picture industry. 

NAEB 

The National Association of Edu-
cational Broadcasters held its 42nd an-
nual convention at the Muehlebach 
Hotel, Kansas City, October 23 
through 26. Theme for the meeting 
was "Changing Patterns of Education, 
Technology and Legislation." 

General sessions were held on each 
'of these topics, with members of the 
Federal Communciations Commis-
sion, officials from the U. S. Office 
of Education, leading educators, and 
broadcasters on hand to share ideas 
with the educational broadcasters. 
Special interest sessions were designed 
to focus on the effect of change in 
educational broadcasting. 

About 1200 educational broadcast-
ers attended the four days of lectures, 
discussions, and panel meetings. In 
addition, there were three days of 
screenings of television programs pro-
vided by educational stations and pro-
duction centers. 

New broadcast production trans-
mission equipment was displayed in 
more than 100 booths. 

PROPERTY TRANSACTIONS 

The Telex Corporation has com-
pleted its acquisition of the assets and 
certain liabilities of Viking of Minne-
apolis, Inc., and Viking Tool & Die 
Company. The Viking companies, 
with manufacturing facilities totaling 
80,000 square feet in Bloomington 
and Savage, Minn., and approximately 
200 employees, will be operated un-
der their own names as divisions of 
the Telex Corporation. 

Ansel Kleiman, president of Telex 
Acoustics Division and also respon-
sible for the Nlagnecord tape recorder 
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Deliver outstanding performance with 
Superior "Coppergard" coaxial cable 
Flawless performance in the studio deserves top quality reproduction on 

the subscriber's home screen. Superior coaxial cable with "Coppergard" 

delivers the signal you want. That's because it's quality controlled from 

raw material through every phase in the manufacturing process. For long-

term transmission stability . . . for sharp, clear pictures without inter-

ference . . . and for full spectrum capability you can rely upon Superior 

Cable—Cell-O-Air® for aerial plant and " Solid-D" for buried plant . . . 

both with "Coppergard." 

Every reel is 100% sweep tested and backed with a 5-year guarantee. 

11111e 
Aerial Plant 

Superior Ce11-0-Air® Coaxial Cable 
expanded polyethylene dielectric 

Buried Plant 

Superior "Solid-D" Coaxial Cable 
solid natural polyethylene dielectric 

For detailed information and prices, write 

SUPERIOR CABLE 
SUPERIOR CABLE CORPORATION / HICKORY, NORTH CAROLINA 28601 
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Replace 

8578 
tubes 

directly 

with 

lifetime 

W MCIZ-
36-16 Silicon 
Rectifier Stacks! 
Because... 
• Wilkinson 36-16 Silicon Rec-

tifier Stacks virtually last 

forever. 

• Immediately repairable in 

minutes. 

• Eliminate arc- backs, pre-

heating and warm-up time. 

• Eliminate filament trans-

former and auxiliary heaters. 

• Operate from — 85 ° to 
+185 °F ambient. 

• "Go-No Go" instantaneous 

proof of performance. 

Only '475 
(less than the cost of a filament trans - 
former .. and you don't need them!) 

SPECIFICATIONS: Model SR-36-16 
replaces tube type 857B PRV repet-
itive 36 KV. PRV transient 42 KV. RMS 
current 16 amp. Surge current 1 sec. 
160 amps. Forward voltage drop 25V. 

For complete details on Wilkinson Sil-
icon Rectifier Stacks, write on your 
company letterhead today to: 

WILKINSON 
ELECTRONICS, INC. 
1937 MAC DADE BLVD. WOODLYN, PA. 19094 

TELEPHONE ( 2151 874-5236 04-5237 

line, will manage the Viking divisions. 

Viking. Magnecord, and Acoustics 
will comprise a newly organized Tel-
ex Professional Audio Products 
Group headed by Kleiman. 

General Electric Cablevision Corp. 
has purchased four community an-
tenna television (CATV) systems from 
Nat al General Corp. 

The systems are Alpena Cable TV, 
Alpena, Mich.; Biloxi TV Cable Sys-
tem, Biloxi, Miss.; Hattiesburg Video, 

Hattiesburg. Miss.; and National 
CATV Systems, Logan, West Va. 

G-E Cablevision also operates a 
system in Watertown, New York, is 
constructing three systems in Cali-
fornia, and holds 15 franchises in 
other communities. 
G-E Cablevision, a wholly-owned 

sithiiiiary of the General Electric 
Company, plans to continue seeking 
new franchises in unserved communi-
ties as well as opportunities to invest 
in existing systems. 

PERSONALITIES 

N. B. Covey has been appointed 
assIl.L l1l to the president of C-COR 
Electronics. In his new position, Mr. 
Covey will coordinate and direct all 
sales and engineering activities with 
the telephone industry for C-COR. 

Mr. Covey was associated with the 
American Telephone and Telegraph 
Company for 35 years in engineering 
positions. His most recent business ex-
perience includes service as assistant 
to the president of Ameco, Inc., and 
as consultant to the president of 
Stromberg-Carlson Corp. In addition, 
he had eight years of engineering ex-
perience with Southwestern Bell Tele-
phone Company. 
A graduate of the University of 

Kansas with a B.S. in electrical engi-
neering, Mr. Covey was a physics in-
structor at Kansas for a year before 
joining the Bell System. 
He is a senior member of the IEEE, 

past chairman of the Kansas City Sec-
tion of the AIEE, past chairman of 
the Broadcast Group of IEEE, and a 
member of Tau Beta Pi and Sigma 
Tau fraternities. 

MOVING? 

Don't Lose Touch . . . 

Receive BE as usual at your new address 

Write: BROADCAST ENGINEERING 

Circulation Department 

4300 West 62nd Street 
Indianapolis, Indiana 46206 

BROADCA 
EXPERIEN4 
AT YOUR L, 
COMMANO 

RCA 
SER VftJb 
FROM REPAIRS TO 

COMPLETE OVERHAUL 

• Video tape recorder service 
• TV camera overhaul 
• Antenna inspection measurements 
• Microphone & pick-up repairs 
• Transmitter performance measurements 
• Custom fabrication 
• Installation supervision 
• Console repairs 
• TV projector service 
• Microwave service 

Broadcasters have selected RCA 
for dependable service over the 
past 30 years. 

To guard performance of all 
your equipment... 
simply telephone one of the 
following field offices: 
Atlanta (phone 355-6110), 
Chicago (WE 9-6117), 
Philadelphia ( HO 7-3300), 
Hollywood ( OL 4-0880). 
Or contact Technical Products 
Service, RCA Service Company, 
A Division of Radio Corporation 
of America, Bldg. 203-1, 
Camden, N. J. 08101. 

The Most Trusted Name 

in Electronics 
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Three executives of Ameco, Inc. 
have assumed new duties. 

R. Bruce Walters becomes director 
of contracting in addition to his duties 
as president of Rerncor, printed-cir-
cuit-board subsidiary. Walters, 30, is a 
native of Phoenix, schooled at Arizona 
State University and Grand Canyon 
College. He joined the Amcco pro-
duction line in 1956 and worked his 
way to head of the department. 

Ray M. Wood has been named di-
rector of manufacturing. He moves 
up from director of quality assur-
ance, a post to which he brought 12 
years of experience in January of 
this year. 

Replacing Mr. Wood as director of 
quality assurance is Douglas B. 
Campbell, formerly manager of the 
department's engineering section. 

Mathew S. Ceterski has been ap-
pointed district sales representative in 
New York City, and Harry J. Craig 
has been appointed headquarters sales 
engineer for General Electric Visual 
Communications Products. 

Mr. Ceterski will join Lewis F. 
Page, district sales maanger, and Vin-
cent P. Marlin, sales representative, in 

Mr. Ceterski 

covering the greater New York area 
for General Electric television and ra-
dio broadcast and CCTV equipment. 

Mr. Craig 

Mr. Craig succeeds Ceterski in 
VCP headquarters sales, concentrat-
ing on television and radio broadcast 
equipment. 

Mr. Ceterski was a headquarters 
sales engineer for the past year, fol-
lowing service the previous year as 
a project engineer on television trans-
mitters. He joined General Electric in 
1955 in broadcast equipment engi-
neering and for the next five years 
served as a design engineer. From 
1960 to 1965 he was assigned as a 
project manager for the company's 
line of high-power short-wave radio 
transmitters. Mr. Ceterski has studied 
electrical engineering at both Balboa 
College, Panama Canal Zone, and 
Syracuse University. 

Mr. Craig joined General Electric 
in 1957 following nine years in trans-
mitter and field engineering assign-
ments with Standard Electronics. 
From then until his new assign-
ment, he has been a member of the 
headquarters service engineering staff 
for General Electric broadcast prod-
ucts, specializing in transmitter instal-
lations and service. He studied electri-
cal engineering at Newark College of 
Engineering. 

PortaPak 
Cartridge 
Playback Unit 
Your rime salesmen will 
wonder how they ever 
got along without itl 
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 11 1/2  lbs. 
Vinyl carrying case optional. 
Write or wire for full Information. 

BROADCAST ELECTRONICS, INC. 
8800 Brookville Road 

Silver Spring, Maryland 
1866 Columbia Avenue, Rockford, III. 61101 

with Greenlee punches 
Here's the simple speedy way to cut smooth, 
accurate holes in metal, hard rubber, plas-
tics, epoxy, etc. • 
Save hours of hard work .. . punch clean, true 
holes in seconds for sockets, controls, meters, 
and other components. Easy to operate. Simply 
Insert punch in a small drilled hole and turn with 
a wrench. For use in up to 16-gauge metal. Avail-
able at leading radio and electronic parts dealers. 

4> GREENLEE TOOL CO 
DIVISION Of GREENLEE BROS S CO 
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C-12A CONTEMPORARY IN USE 
FOR THE MODERN STUDIO The Norelco C- 12A is the only studio con-

denser microphone system designed to 
keep abreast of the many recent developments in the professional recording industry. 

Recent progressive strides have been made in recording facilities, such as sophisticated mixing consoles, high perform-
ance recorders, as well as acoustically engineered and functional studios. Obviously, yesterday's microphone standards 
are no longer suited to compliment the total effectiveness which can be obtained with newer facilities. 

The Norelco C- 12A has been designed to meet every modern challenge. It represents a new standard—surpassing today's 
and bettering tomorrow's needs. Born of years of quality design and applications experience, the C- 12A deserves your 
serious consideration for new construction or studios wishing to keep ahead. 

For individual C- 12A specifications in a 14 page brochure, write today! 

6-65 

Noreko® PROFESSIONAL 
SOUND PRODUCTS 

NORTH AMERICAN PHILIPS COMPANY, INC 
Professional Products Division, 100 East 42nd St., New York, N.Y. 10 017 

Power supply and pattern selector for 
directional characteristics in a single 4 
pound unit suitable for portable or rack 
mounting. Measures 61/2 x 3 inches. 

48 
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Announcing... 
for color and 
black and white, 
the new family of 
RCA image orthicons / 
with a biq difference here 
that shows up big here 
Now RCA brings you the "BIALKALI 
PHOTOCATHODE" in the new RCA-8673 and 
-8674 Image Orthicons. This major engineering 
innovation has greatly improved compatibility 
with its non-stick target, maintaining resolution 
and sensitivity over an extended tube lifetime and 
improving performance of existing color or 
black-and-white cameras. A simple change in a 
resistor chain provides proper voltages for a trio of 
these new Bialkali Photocathode Tubes. Wide-range, 
the 8673 and 8674 fit spectral requirements of all 
three channels... eliminating the need for another 
tube type for the blue channel. 
Another big difference: the re-designed image section 
provides reduced distortion and freedom from "ghosts." 
These new tubes are available singly or as matched 
sets—a trio of 8673/S or 8674/S types for color service... 
types 8673 and 8674 for black and white. Main 
construction difference is in the target-to-mesh spacing. 
The closer-spaced 8673 enhances S/N ratio for quality 
performance under sufficient illumination. The 8674 
has greater sensitivity under limited illumination. For 
complete information about the new RCA Bialkali 
Photocathode Image Orthicons, ask your RCA 
Broadcast Tube Distributor. 

RCA Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 

USE THIS CHART TO SELECT REPLACEMENT 
TYPES FOR THE TUBES YOU ARE NOW USING 

UNDER SUFFICIENT LIGHTING LEVELS 

For color pick-up, 
If you're now using ... You can replace with: 

4513/8 
7513/S 8673/S 

For black & white pick-up, 
If you're now using ... You can replace with: 

4513 
7513 
7513/1 8673 
8093A 
8093A/L 

UNDER LIMITED LIGHTING LEVELS 

For color pick-up, 
If you're now using ... You can replace with: 

4415S 
4416S 8674S 

For black & white pick-up, 
If you're now using ... You can replace with. 

7293A 8674 
7293A/L 

AVAILABLE FROM YOUR RCA 
BROADCAST TUBE DISTRIBUTOR 



NEW PRODUCTS 

Solid-State Preamps 

1551 

Solid-state phonograph preamplifi-
ers for broadcast use are being manu-
factured by Russco Electronics. Spe-
cifications for the units, available in 
stereo and mono models, are as fol-
lows: inpedance — 46,000e: output 
impedance — 6000; output level — 
adjustable from — 10 to —20 dBm; 
distortion — less than 0.1%. Prices 
start at $48. 

New heads 
for old! 

We can rebuild your head assembly, 
install three new heads, give it the same 
specs, same warranty, same performance 
as a new one, yet save you up to 40%. 
Your Ampex professional audio distribu-
tor will be glad to send us your Ampex 
350 series or 300 series full-track head 
assembly. We will completely rebuild it, 
including 1) replacement of all heads 
with brand new, latest model stacks; 2) 
replacement of all tape guides and minor 
hardware; 3) precision alignment of all 
components; 4) complete checkout of the 
final assembly. All this will be done at 
the factory and your assembly will be 
on its way back within 48 hours from time 
of receipt. (The cost is only $138.60 and 
you'll have saved $92.40.) Similar savings 
are also available on head assemblies 
for Ampex duplicators, some 400 series 
recorders and special head configura-
tions. Prices upon request. Contact your 
Ampex Professional Products distributor 
or write Ampex, Dept. 7-14, Redwood 
City, California 94063 for Bulletin #A120. 

AM PEX 

Portable Mixing Tank 

(56) 

Portable mixing tanks made by 
Houston Fearless are available in 25-
and 30-gallon capacities to meet the 

needs of users of small processors. 
Mixing is accomplished with the 
motor-driven pump concealed under 
the skirt, which is also used for solu-
tion transfer. No separate mixing mo-
tor is required. 
The tank body and other metal 

TELEVISION 
ENGINEERS 
We are interested in contacting 

Station Engineers capable of design 
or field engineering. Excellent oppor-
tunities in TV Development Engi-
neering and Systems Engineering with 
Sarkes Tarzian, Inc., Broadcast 
Equipment Division. 
TV station engineering experience 

required, BSEE or equivalent desir-
able. Send resume of experience, or 
call, Mr. Biagio Presti, Broadcast 
Equipment Division, Sarkes Tarzian, 
Inc., Bloomington, Indiana, Area 
Code 812, 332-7251. 

In Electronics S'ymbolof Excellence 

parts are made of Type 316 'stain-
less steel. Piping and valves are rigid 
polyvinyl chloride. Hoses are neo-
prene rubber. The motor is mounted 
under the skirt for protection from 
drip and splash, and the switch box 
is completely enclosed. Tubular han-
dles also act as guards to protect the 
transfer valve and switch box from 
accidents. Four casters allow the 

tank to be moved into working posi-
tion; a caster brake holds it firmly 
in place. A dip stick shows the vol-

ume of solution in the tank. 
To mix solutions, the required 

quantity of water is run into the 
tank, the three-way valve is set to 
recirculate, and the pump is turned 
on. The recirculation mode swirls the 
solution around in the tanks as the 
chemicals are added, producing a 
turbulation pattern for mixing. A 
diffusion and anti-vortexing plate sur-
rounding the tank outlet aids the 
turbulation and reduces the tendency 
for undissolved solids to be drawn 
through the pump. Aerial oxidation 

is minimized. When the solution is 
ready, the gooseneck of the transfer 
hose is King over the edge of the 
processor tank, and the three-way 
valve is set to transfer. In this mode, 
the solution is pumped rapidly from 
the mixing tank to the processor or 
replenisher tank, freeing the mixing 
tank for preparation of the next solu-
tion. 

6:1 F,'2.2 Zoom Lens 

(57) 

A new zoom lens, Model 6 x I2.5B, 
covers the focal lengths 12.5-75 mm, 

Circle Item 39 on Tech Data Ca d 
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widely used with 16-mm motion pic-
ture cameras. The lens is manufac-
tured by P. Angenieux and is dis-
tributed in the U. S. by Zoomar In-
ternational, Inc. 
Two models of the 6 x 12.5B are 

available, with and without viewfind-
er. With viewfinder, the lens weighs 
1 lb. 12 oz.; without viewfinder, 1 
lb. 3 oz. 

Tape Recorder 
for Acoustical Measurements 

(58) 

General Radio Co. is introducing 
its first tape recorder, a two-channel 
instrument designed specifically for 
acoustical measurement. It has been 
designed to make on-site recordings 
of noise signals and later play back 
the tape for extensive study and 
analysis in the laboratory. The re-
corder can also be used as a source 
of prerecorded test signals, with one 
channel used to apply such signals 
to the system under study and the 
other channel used to record the sys-
tem output. 

Specified frequency response at a 
tape speed of 7% ips, and with con-
stant-current characteristic, is -± 3 
dB from 15 Hz to 16 kHz. At 15 ips, 
response is -± 2 dB from 50 Hz to 15 
kHz. NAB and standard sound-level 
meter weighting characteristics are 
also available. Input-level range, with 
a General Radio ceramic microphone. 
is from 34 to 140 dB. 
The Type 1525-A Data Recorder 

is priced at $ 1995. 

Alt
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Test Oscillator 

(59) 

The Model 652A test oscillator has 

been developed by Hewlett-Packard 
to provide frequency-response meas-
urements with 0.25% resolution over 
the range 10 Hz to 10 MHz. 

Equipped with a times-20 expand-
ed-scale output meter for maximum 
output-voltage resolution, the Model 
652A may be adjusted to match the 
amplitude of a precision reference 
signal. Then the output monitor shows 
actual output to the attenuator over 
the whole frequency range, with 
-±0.25% accuracy. For fast reading, 
the uppermost scale is an expanded 

range, centered on zero, calibrated 

The HP Model 652A Test Oscil-
lator uses the same resistance-capaci-
tance all-solid-state circuit as the HP 
Model 651B and has the same speci-
fied amplitude stability (typically 10 
parts per million per minute, in or-
dinary environments). One output de-
livers up to 200 mw (3.16 v) into 
50 ohms; another delivers up to 16 
mw (3.16 v) into 600 ohms. A decade 
output attenuator is included. 

Unit price is $725. 

Why is Belden specified by 
most broadcast engineers? 

Belden designs and manufactures a complete line of 
audio, camera, and control cables to meet every TV 
and radio broadcasting, recording studio, and remote 
control need. 

Many Belden Audio and Broadcast Cables feature 
Beldfoil* shielding. This superior cable shield pro-
vides 100% protection against crosstalk ... increases 
electrical reliability . .. reduces cable diameter and 
weight... is easier to terminate.., usually lower in cost. 

Here is just a part of this complete line, available from 
stock. Ask your Belden Electronics Distributor for 
complete information. Request also a copy of the 
latest Belden Electronics Catalog. 
•Beiden U.S. Pat. 3,032,604 

Belden Trademark— Reg. U.S. Pat. Off. 

Shielded Power Supply Cords 

.:— 

.4-

k Micro 

...• 

Two-Conductor Unshielded Cables 

r 

......... 

Beldtoil Shielded Two-Conductor Cable TV Color Camera Cables 
.... 

Closed Circuit TV Camera Cables 

1P 

, Hook-Up Wire 

+ 

— 

_. _... 

Coaxial Cables 

7.„..,... 

— 

Control Wires 

r 

Retracule Microphone Cables 

1' 

... 

. 

Microphone Extension Cable 
AL- 

= -

Flexible Power Supply Cordage 

8-5-6 

see your Belden Electronics Distributor 

BELDEN MANUFACTURING COMPANY • P.O. Box 5070-A 

electronic wire 
and cable 

• Chicago, Illinois 60680 
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FOCUS ON 
QUALITY 

CLETRON, manufacturer of Orthicon and Vidicon 

Deflection Components for Commercial and Military 
applications offers you quality-engineered products and 
services that have been incorporated as standards in 

the country's leading manufacturing companies of Tele-
vision Camera Equipment. 

Write today for additional technical 
literature, drawings and engineering 

specifications on the complete line 
of Cletron Deflection Components. 

Quality products by Cletron 

Manufacturers of Deflection Components, Custom 

Transformers and Sound Reproducing Devices . . . 

CLEVELAND ELECTRONICS, INC. 
1974 East 61st Street, Cleveland, Ohio 44103, U.S.A. 

Circle Item 42 on Tech Data Card 

Professional Video Tape Recorder 

(60) 

Concord Electronics Corp. has announced pricing and 
marketing plans for its VTR-600 professional video tape 
recording system. 

The new video recorder will retail for $ 1150. The com-
plete system—recorder, camera, and monitor—is priced at 
$1609.50. As equipment designed for professional and 
audio-visual communication rather than "home video re-
cording," the VTR-600 is sold through the company's In-
dustrial Products Division. 

The recorder uses a helical-scan recording system with 
dual rotating heads, and 1/2 -inch tape at a speed of twelve 
inches per second. 

For institutional and commercial communications pur-
poses features include provisions for still-frame monitoring 
and for audio dubbing when users wish to add narrative 
explanation or other sound to prerecorded tapes. 

The VTR-600 is supplied with a VU meter for audio 
signal, a digital tape counter, and a pushbutton head-
cleaning system that contributes to long head life. All basic 
circuitry is grouped into replaceable plug-in modules. 

The MR-600 monitor may be placed at a distance from 
the recorder. It is a separate, solid-state unit containing a 
nine-inch picture tube, built-in UHF and VHF antennas. 
an RF head, and sensitive RF circuitry. Priced at $ 160, the 
MR-600 may also be used for TV broadcast reception. 

The Concord MTC-12 camera, priced at $299.50, com-
pletes the system. It may also be used for closed-circuit 
television. The MTC- 12 is an all-solid-state, electronically-
automated, high-sensitivity camera with simultaneous RF 
and video output. Since the unit adjusts automatically to 
changing light conditions or line voltage, no operator is 
required. 

With an optional RF converter, the VTR-600 may be 
connected to large standard TV sets. 

A number of other optional accessories are available. 
They include a viewfinder and several special lenses for 
the camera, video tape on five-inch and seven-inch reels, 
extension cables, an inverter for use in aircraft and motor 
vehicles, and a film-to-tape converter for direct recording 
from motion-picture film. 

One unusual accessory is the Concord WX-850 wireless 
microphone system. It consists of a cordless, cigarette-pack-
size microphone together with a portable, solid-state FM 
amplifier that may be operated either from built-in bat-
teries or an AC source. 
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All-Solid-State 
MATV Amplifier 

1611 

The availability of the new "Gibral-
tar" Model 3660 solid-state MATV 
system amplifier has been announced 
by Jerrold Electronics Corp. A mini-
mum of 40 dB gain with flat response 
across the full VHF band is specified. 
The new amplifier is a large-system 

version of Jerrold's Gibraltar Model 
3440. The new unit can handle over 
100 outlets and can be used for 12-
channel operation. Flat response 
across both TV and FM bands pro-
vides for color-TV and FM perform-
ance. Solid-state circuitry serves to in-
sure high reliability. 

Brief specifications are: Gain-40 
dB; Output Capability — + 50 dBmv 
per channel for 7-channel operation; 
Gain Control-10 dB; Impedance-
75 ohms; Noise Figure-9 dB; Flat-
ness-1.5 dB P/V. 

FET Broadcast Monitor Tuner 

(62) 

This solid-state FM stereo tuner, 
from H. H. Scott, Inc., features a 
silver-plated front end with three 
field effect transistors. The Model 
312C includes the following engineer-
ing features: All-silicon IF section 
for stability, selectivity, and wide 
bandwidth: a front-panel meter 
switch which allows the tuner meter 
circuit to be used for signal strength, 
zero-center tuning, or multipath in-
dication; "Comparatron" circuit for 
silent, automatic stereo switching. 
which is not affected by momentary 
changes in signal strength; Intersta-
tion Muting Control for quiet be-
tween FM stations; front-panel out-
put for direct tape recording with-
out the use of a separate amplifier; 
wide-band FM detector circuit for 
minimal distortion; and oscilloscope 
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output for multi-path-distortion cor-

rection. 
Specifications include: usable sen-

sitivity of 1.7 py; cross-modulation 
rejection, 90 dB; selectivity, 45 dB; 
and stereo separation, 40 dB. The 

price is $294.95. 

Phase-Shift Distribution 
Amplifier 

(63) 

A 3.58-MHz Color Subcarrier 
Phase Shifter Distribution Amplifier, 
Model 3248A1, has been added to 
the line of color broadcast equipment 
offered by the Telemet Co. Its pur-
pose is to equalize phase shifts that 

occur in long cable runs or studio 
distribution systems. 
The Model 3248A1 is capable of 

shifting the • phase of a 3.58-MHz 
color subcarrier signal 360° in 30° 
steps. A fine phase control provides 
for incremental adjustment. The unit 
is completely solid state, containing 
its own power supply. Four isolated 
outputs at 2 volts P-P are provided 
for distribution of the phase-correct-
ed signal. Nineteen-inch rack frames 
are available for mounting one to 

four units. 

Automatic Bulk 
Erasers for Tape 

(65) 

A line of portable and conveyor-
belt magnetic-tape bulk erasers is be-
ing marketed by Ferranti Electric, 
Inc. The three FerrantiWeircliffe port-
able models are designed to erase 
saturated tapes at the rate of 100 to 
250 reels per hour, with recorded data 
erased to better than 80 dB below 
saturation recording level. Models 6, 
7, and 8 are static instruments with-
out electrical moving parts and are 

CCA - AM - 5000 0 

The CCA AM 50000. 5KW AM 
broadcast transmitter incorporates tea• 
tures that are standard in all CCA AM 
transmitters These include, 

in. Ufa., minimum of 
200' ; safety factor: 300' , reserve 
in air cooling, minimum tube costs. 
low distortion high level plate modu-
lation; automatic overload recycling: 
minimum floor space. full accessibility 
with hinged meter panels. 

CCA 

.0144 Am 
BROADCAST 

TRANSMITTERS 
EXCEED FCC SPECS. 

Realie 

7/tices 
250W 

500W 

1KW 

5KW 

10KW 

50KW 

$ 3,495.00 

$ 4,545.00 

$ 4,850.00 

$13,900.00 

$16,600.00 

$89,500.00 

CCA ELECTRONICS CORPORATION 
GLOUCESTER CITY, NEW JERSEY 

(609)-456-1716 

AM & FM TRANSMITTERS AT REALISTIC PRICES 

YOUR 

INQUIRY 

IN 
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SWITCH to 111-11 
precision 
instrument 
switches! 

#18 Series Switch avail-
able one to eight poles 

per deck. Meets 
MIL-S-3786-B. 

This special switch and 
resistor assembly Ulu> 
trates engineering to 

specific need. 

Typical type CES six 
deck, single pole per deck 
multiple position switch. 

#18 Series three deck-
three pole per deck switch 
with terminal boards. 

Special design incorpo-
rating resistors and rear 
terminals to meet cus-
tomer needs. 

CES type switch with ter-
minal boards. Available 
13/4 " to 8" square. Up to 
144 shorting positions. 

11I. 10111011. 
ICU 11.105 MP« 

Hi-Q precision instrument switches 
readily fulfill standard, special, and 
military requirements at attractive 

prices through the use of modular stock units 
from which an almost unlimited series of con-
figurations may be assembled ... and minimum 
delivery time is guaranteed! 

This kind of flexibility is typical of the engineer-
ing precision found in every feature—brush blades 
lapped and edges stoned; insulating parts custom 
drilled to critical tolerances; contacts of homog-
enous alloys for minimum EMF, positive metal-
to-metal wiping, and low electrical resistance; 
maximum contact wiping surface to distribute 
frictional wear and promulgate longer life. For 
installation flexibility, all units are available with 
either solder pot or turret type terminals. 

The terminal board switch is a further indicator 
of the advanced engineering you may expect from 
Hi-Q. The use of terminal boards facilitates modu-
lar wiring harness design and reduces overall 
assembly costs. 

Whatever your product, if design decision re-
quires precision instrument switches, contact Hi-Q 
and see what they have to offer. It's quite prob-
able that you won't find a better answer anywhere. 

DIVISION 

AEROVOX 
CORPORATION 

1 100 CHESTNUT ST 

BURBANK, CALIF 

free from the need for adjustments or 
service. 
The three portable models are 

housed in mohagany cases impreg-
nated with clear Melamine® to with-
stand hard wear. Model 8 handles 
reels up to 141/2  inches in diameter 
and accommodates tapes 1/4 inch to 
2 inches wide. Model 7 is suitable for 
continuous tape cartridges of a size 
not exceeding 8 inches square with 
maximum tape width of 1 inch for 
broadcasting studios. Model 6 handles 
reels up to 81/4  inches in diameter 
and accommodates 1/4 - to 1-inch tape 
width. 
The conveyor-belt bulk erasers are 

capable of handling 1000 reels of 
magnetic tape per hour under con-
tinuous operating conditions. The 
Model 14 bulk erase system was spe-
cifically designed for tape or film 
manufacturers or other firms proces-
sing large quantities of magnetic 
tapes. It handles reels up to 141/2  in-
ches in diameter and tape widths up 
to 2 inches, and the unit can be 
adapted to process the six sound strips 
on 70 mm Todd-A0 film. Model 14A 
is available to handle audio tapes in 
14-inch and 1/2 -inch tape widths and 
16mm film. Both models are designed 
to erase tapes to better than 85 dB 
below saturated signal of any fre-
quency. 
The units do not require rotation of 

the reels, and a light indicates comple-
tion of erasure. Prices of the portable 
units range from $340 to $550. 

Cartridge Recorder/Reproducer 

1661 

High-speed forward, editing revers-
ibility, and flexible control of cuing 
and erasing are features of the KRS 
SB1 1-STACT® Broadcaster, a new 
continuous-loop magnetic tape re-
producer. The equipment is designed 
to permit program material of all 
types to be recorded, edited, erased, 
cued-up in cartridges, and aired di-
rectly. 

Specifications of the unit include: 
frequency response, 30-15,000 Hz at 
71/2 ips; flutter and wow, 0.18%; sig-
nal to noise ratio, 50 dB; tape start 
and stop time, 50 msec. Simplified 
controls facilitate the production 
makeup of cartridges. Push buttons 
provide control of START, STOP/ RE-

VERSE, FAST FORWARD, EJECT, RECORD 

and CUING functions. Toggle switches 
permit selective track erasure of pro-
gram or cues. Stop cues may be re-
corded and sensed at 150 Hz, 1000 
Hz, and 8 kHz. The unit may be 
equipped with a fast-forward stop cue 
tone and sensor. 
The unit accepts one KRS STAC-

Tape® reversible continuous-loop tape 
cartridge, with playing times from 10 
seconds to 30 minutes at 71/2  ips. 
Tape speeds of 71/2  and 33/4  ips are 
standard; 1%8, 15, and 30 ips are 
available. 

Space for four magnetic heads is 

provided, permitting use of erase 
heads, record heads, and reproduce 
heads. Addition of a second repro-
duce head permits use of the unit 
for program-delay applications. 

Electronics are completely solid-
state on separate miniature epoxy-
glass etched circuit boards. Connec-
tions are plug-in for easy removal 
and maintenance. Play and cue am-
plifiers are interchangeable. 

Dimensions are 17 in. x 6% in. x 
15 in. The machine is available rack 
mounted for 19 in. x 7 in. x 15 in. 
panel space. Price range is $650 
—$895. 

ass IS eft 
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Sign And Lettering System 

(67) 

A lettering system for vehicles, 
signs, and other applications is offered 
by W. H. Brady Co. With the system 
it is possible to make a 10-letter sign 
in about 60 seconds. The self-aligning 
numbers and letters stick to any clean, 
dry surface—including glass, metal, 
and curved surfaces — with finger 
pressure. No moistening, glue, or 
tools are needed. 
Made of heavy-duty vinyl, the let-

ters are available in white, yellow, 
red, and black, and in 1-, 2-, 3-, 4-, 
and 6-in sizes. They are supplied on 
individual cards with an interlocking 

54 
Circle Item 45 on Tech Data Card 

BROADCAST ENGINEERING 



feature to facilitate alignment and 
spacing. 

Letters and numbers are furnished 
in kits containing a "sign painter's 
assortment" of 533 characters or in 
refill packs of 10 identical letters or 
numbers. Refill kits can be ordered 
independently. Spaces and punctua-
tion marks are also included. 

Gold-Plated Microphones 

16 81 

Two special-purpose dynamic mi-
crophones—custom finished in gold 
plate for use in conjunction with 
religious services—are available from 
Altec I.ansing, a division of LTV Ling 
Altec, Inc. The new microphones, 
681A Gold Omnidirectional and 683B 
Gold Cardioid, have been finished in 
22-carat gold to better suit the use 
of the microphone on the lecturn or 
pulpit to the decors of both traditional 
and modern church interiors. A 
baked clear-lacquer coating has been 
provided for protection against 
scratching, scraping, or other acci-
dental damage. 

The microphones are available for 
immediate delivery at industrial net 
prices of $58.50 for the 681A and 
$84.00 for the 683B. 

Aluminum-Sheathed 
Cable for CATV 

(69) 

A line of 75-ohm, aluminum-
sheathed coaxial cable for Commun-
ity Antenna Television (CATV) ap-
lications is now available from ITT 
Wire and Cable Division. 

A special manufacturing process 
enables ITT to supply cable lengths 
up to a mile. This feature enables the 
system installer to make fewer splices, 
resulting in improved system per-
formance and reduced maintenance. 

The new cable is also available with 
a polyethylene jacket for use under-

ground or in corrosive atmospheres, 
and with a steel messenger for over-
head suspension. It can be supplied 
in 0.412-, 0.5-, or 0.75-inch diam-
eters. 

Each length is guaranteed to deliver 
a minimum of 26 dB structural re-
turn loss across all channels from 2 
through 13. A verified test report is 
supplied with each reel. 

Remote Antenna Positioner 

1701 

An antenna positioner for remote 
TV broadcast applications is being 
offered by the Andrew Corp. Type 
30802 is an electro-manually operated 
positioner designed for use with a 
standard RF head and parabolic an-
tenna commonly used by TV stations 
to pick up microwave relay signals. 
Locating and receiving microwave 
signals from outlying locations are 
facilitated by operating the positioner 
with a remote control unit in the 
studio, where azimuth and elevation 
positions are shown on two indicators. 
Control cable assemblies up to 1000 
feet long can be provided for this ap-
plication. 

e HEAVY DUTY PROFESSIONAL 

ini 
AND ACCESSORIES 

CUSTOM AND STANDARD MODELS 
Instant acceleration • Positive 3 speed lever 
control • Plays 45's without adapter . 4 pole 
Motor as low as $ 126.50 
Synchronous Motor from $152.50 
Optional Tone Arm $29.95 

e PA lkirA ELECTRONIC CORPORATION 

EQUALIZED PREAMPLIFIER 
Monaural or stereo•Completely trans-
istorized • Balanced output • Equalized 
for RIAA Std. curve plus additional 
high frequency roll off 

MODEL TEP-2 $89.95 
MODEL TEP-2S (Stereo) $149.50 

5851 Florin- Perkins Rd. 
Sacramento, California 95828 

(916) 383-5353 

not lust 
color... 

COLOR 

with new 

Jerrold 
440 

solid-state 
microwave 

For your SIL and other microwave ap-
plications, color transmission demands 
excellent differential phase and gain 
characteristics. New Jerrold 440 Solid-
State Microwave, with differential phase 
of -± 0.25 degree and differential gain of 

db, is the equipment to specify. 
Compact, ultra-stable, with solid-

state design and high-output klystron 
—the 440 Series by Jerrold is without 
a doubt the finest microwave gear 
available from any manufacturer at any 
price. We'll prove it—write today for 
complete technical data. 

Features of Jerrold 440 (6-8 GHz) 

1-watt (min.) transmitter output • Vapor-

stabilized transmitter klystron • Frequency 

stability ± 0.005% • Solid-state receiver and 

local oscillator • 12 MHz baseband, flat 
within :I: 0.25 dh • Individually self-contained 

power supplies • Modular construction 

throughout • Compact—only 10 1/2  in. nigh. 

JE11110111 JERROLD 
ELECTRONICS 
CORPORATION 

Communications Systems Division 
401 Walnut Street, Phila., Pa. 19106 
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ELE AT/ON 
for Television Systems 
Planning and Design 

Equipment and Installation 

ETV — CCTV — CATV 

Industrial / Military / Broadcast 

- 

0,\ 

local EiA Camera Control 

2:1Intor 

-I • 

3-Way Optical Multiplexer 

T M 

ll 

From 
TeleMation 

—where experience 
powers pacesetting 

products! 

2275 So. West Temple I Salt 

TELEPHONE 1801) 486 7564 

N, INC. 

The positioner can be tower or rooftop mounted, and is 
rated for 125-mph survival windload and 45-mph opera-
tional windload using a 4-foot reflector. The positioner is 
a dual-axis type which provides 400° travel in azimuth 
and plus or minus 15° in elevation. Vertical load capa-
bility is 600 pounds. The positioner is supplied with mount-
ing brackets and counterweights to accommodate RF 
equipment and 2-, 4-, and 6-foot dishes. 

Modifications of this standard unit can be provided to 
meet other speed, travel, and performance requirements. 

MS-230 

CONTACT 
RE-NU 

"FRECWI" TF 

o  

=per 
CO C0e1.1,151(1)C1 

• 

..1.110MV tCenr 
FRA...PURT / 

Solvent for Cleaning Contacts 
(71) 

"Contact Re-Nu," a product of Miller-steplienson Chem-
ical Co., employs DuPont's "Freon UF'  with other fluoro-
carbons to restore electrical continuity to dirty contacts. 
The orifice of the aerosol can is designed to deliver a heavy 
flushing spray to quickly remove dirt, grease, and carbon 
deposits. As the solvent is nonconductive and nonflamma-
ble, the spray can be applied while equipment is operating. 
It is nontoxic, harmless to insulation or coatings, and leaves 
no residue. 

Helical-Scan 
Video Tape Line 

1721 

Immediate availability of a new helical-scan video-tape 
line has been announced by the Magnetic Products Division 
of 3M Company. 
The new tapes are designed for all "home," industrial, 

and educational video recorders employing the helical-scan 
recording process. These tapes— "Scotch" Brand, No. 350 
and No. 351—offer low abrasive qualities, low tape noise, 
minimum dropout activity, and high-conductivity coating 
for effective heat dissipation for longer tape life and mini-
mum static build-up. 
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ANTENNAS, TRANSMISSION LINES, & i0WERS 
80. ALFORD — New Bulletin No. 609 illustrates and gives 

application specifications for 7- and 14-mm instruments and 
components with GPC precision connectors. 

81. ELECTRONIC LIGHTS — Literature describes obstruction 
lighting systems for tall towers. 

82. FORT WORTH TOWER — Information covers fabrication 
and installation of towers, passive reflectors, equipment 
buildings, and accessories for TV, AM, FM, CATV, and 

microwave. 
83. GATES RADIO — Catalog supplies data on AM antenna 

coupling and phasing equipment, and a booklet, "Power 
Dividers for Directional Antenna System," by R. S. Bush 
explains what they are and how they work. 

84. SPACE DIVERSITY — Material is about tropo-scatter an-
tenna systems with respect to engineering services and 

construction. 

AUDIO & RECORDING EQUIPMENT 
85. ALTEC LANSING — Section from the Engineered Sound and 

Communications Products catalog features audio controls, 
and a preview sheet about the 250T3 control console in-
cludes a block diagram. 

86. ATLAS SOUND — Catalog 566-67 exhibits complete equip-
ment line including PA loudspeakers, microphone stands, 

and accessories. 
87. AUDIO DEVICES — Flier is concerned with tape cartridges. 
88. HARVEY RADIO — General catalog has professional audio 

section. Subsidiary Federal Fabricators provides a brochure 

describing electronic assembling service. 
89. MARANTZ — Descriptive sheet covers the Model 15 stereo 

amplifier with per-channel outputs of 70 watts at 4 ohms, 
60 watts at 8 ohms, and 40 watts at 16 ohms. 

90. QUAM-NICHOLS—General Catalog 66 lists public-address, 
replacement speakers. 

91. SCULLY — Specification sheet tells about the Model 270 
long-play, solid-state tape reproducer with automatic re-
versing and 14-in reel capacity. 

• 

92. SONY — Illustrated catalog shows line of stereophonic 
and monophonic tape recorders, microphones, accessories, 
and recording tape. 

93. UNIVERSITY — Commercial Sound Products Catalog 67 has 
32 pages of the complete line of PA speakers, microphones, 
and accessories. 

94. VIKING OF MINNEAPOLIS — The new Series 235 tape-
duplicating system is the subtert of a 4-rae brochure. 

CATV EQUIPMENT 
95. AMECO — A brochure describes the selection of pole-line 

hardware available from the manufacturer. 

COMPONENTS & MATERIALS 
96. GRAYHILL — A 52-page engineering catalog, G-304, pre-

sents a selection of miniature push-button and rotary 
switches, binding posts, test jacks, sockets, and module 
cases. Also included is technical reference data. 

97. E. F. JOHNSON — Prepared for engineers, a 26-page cata-
log describes the standard line of electronic components. 

98. SWITCHCRAFT — New Product Bulletin 164 is about a new, 

multicircuit lever switch with positive-detent guide and 
spring-loaded lifter to prevent accidental actuator bypass of 
switch positions. 

99. ZERO — A 16-page two-color catalog, S-66, gives specifica-

tions and drawings of a line of vertical and slope-front 
electronic enclosures including options and accessories. 

MICROWAVE EQUIPMENT 

100. BIRD — Available is a new, four-page short-form catalog 
covering the company's entire line of dry and oil-cooled 
terminations in the power range of 5 to 600 watts. 

101. LENKURT — Type 75A heterodyne microwave radio re-

peater system, designed for long-haul video networks, and 
type 76 microwave radio system, designed for color tele-
vision transmission, are discussed in literature. 

102. MICROLAB/FXR — New 148-page Master Catalog 17 shows 
microwave products including attenuators, power dividers, 
frequency meters, mixers, tuners, and preselector filters. 

YOU CAN GET MORE 

FROM YOUR CARTRIDGES 

.•de 
\ 

JOA gives you MORE 

CARTRIDGE PERFORMANCE 

... that's practical! 

MORE ENGINEERING TIME 

... that's economical! 

Let jOA Cartridge Specialists recondition 

and rebuild your worn cartridges and keep 

your engineering personnel " engineering. -

-JOA will inspect, service and re-

load your cartridges with ANY 

LENGTH tape 

NO MINIMUM 
NO EXTRA CHARGE FOR— 

(a) FOAM TEFLON-FACED PRES-
SURE PADS 

(b) replacement of minor parts 

(c) VISIBLE SPLICE 
ALL cartridges PRETESTED under ac-

tual broadcast conditions 
48-hour Processing 

Need NEW CARTRIDGES fast? JOA will 

ship immediately . . from stock . . . 

any size Fidelipac, precision manu-

factured NAB cartridge. 

JOA—the cartridge service of author-

ity—se rving the broadcast industry. 

phone or write 

Cartridge Service 
P. 0 Box 3087 
Philadelphia, Pa. 19150 
Area Code 215, TUrner 6-7993 

CCA FM - 10,000 13 

10 KW FM 

CCA 

Riliage FM 
BROADCAST TRANSMITTERS 
YOUR CHOICE OF TRUE FM POWER 

cU 

'fle,date ?qua 
10W $ 1,295.00 5KW $ 9,900.00 
250W $2,795.00 10KW $ 13,500.00 
1KW $ 5,195.00 20KW $ 22,500.00 
3KW $ 7,995.00 40KW $37,500.00 

The CCA FM I0,000D. IOKW FM broadcast transmitter 
inci,rporates engineering rçatures which are standard in all 
CCA FM broadcast transmitters These include: 

Zero bias high mu triodes with grids connected directly 
to DC ground This eliminates the requirement for neu-
tralization. RF bypass capacitors and bias supplies In 
addition, all transmitters contain silicon rectifiers with 
minimum of 200' ; safety factor. 300' ; reserve in air 

minimum tube cost, automatic overload re 
cycling. multiplex and stereo operation. 

CCA ELECTRONICS CORPORATION 
GLOUCESTER CITY, NEW JERSEY 

(609)-456-1716 

AM & FM TRANSMITTERS AT REALISTIC PRICES 

YOUR 

INQUIRY 

INVITED 

JOA 
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HEAVY DUTY—PROFESSIONAL QUALITY 

Broadcast Turntables rit 

ved 
APP..° re rforrnon_ 

Unconditionally 
Guaranteed 

—against defects in 
material or work-

manship when given 
normal maintenance 

SOLD DIRECT 

—OR TO DEALERS 

J. 

By Top Radio Stations 
from Coast-to- Coast! 
• Single lever controls 33 & 45 

speeds. plays 45 RPM'S without 
adapter 

• Illuminated speed indicators 

• Instant acceleration to required 
speed in 1/10 to 1/16 of a turn 

• Sold with or without arm 

• Adaptable for any make tone arm 

LPORIVCED 139" & 5169" 

SEPARATE TONE 

ARM MOUNTING 

PLATE EASY 

TO INSTALL 

-lessees 
BROADCAST PHONO 

Preamplifiers 
STEREO MODEL 

I- S $96 

MONAURAL 
MODEL I-M $48 

Call or write 
for folder 

• Fully Transistorized for years 
of dependable service 
• Built-in audio level controls 

  SPECIFICATIONS   
HARMONIC DISTORTION: less than one 
tenth of one percent 

NOISE LEVEL: better than minus 65 OR. 

OUT PUT IMPEDENCE: 150-600 ohms 

RUSSCO POWER SUPPLY UNITS model 1-P 
supplies power for up to 4 mono units 

...price $40 

Electronics Mfg. 
6879 N SUNNYSIDE, CLOVIS, CALIF 

PH 299-4692 

Circle Item 51 on Tech Data Card 

MISCELLANEOUS 
103. INDUSTRIAL ACOUSTICS -- Illustrated manual is for -do-

it-yourself" approach to use of Moduline system of designing 

and a preview sheet about the 250T3 control console in-
neered and acoustically rated modular noise-control panels. 

104. TEXWIPE -FREON - TF solvent cleaner for tape heads, 

and Texwipe, a disposable 100% cellulose cloth designed 
for cleaning areas where noncontamination is essential, 
are subject of literature. 

MOBILE RADIO & COMMUNICATIONS 
105, MOSLEY ELECTRONICS — 1967 catalog lists line of Citizens-

band antennas. 

106. MOTOROLA — A new brochure, -Motrac: The 2-Way Radio 
Proved by Experienced Buyers, - is offered. 

POWER DEVICES 
107. HEVI-DUTY — Bulletin 7-22 supplies data on line-voltage 

regulator using saturable-core reactor. 

108. McCULLOCH MITE-E-LITE — Booklet is about portable elec-
tric-power generators which have fixed coils and moving 
barium-ferrite permanent magnets. 

REFERENCE MATERIALS & SCHOOLS 
109. AMP INC. — Pocket-sized manual lists approximately 

1,000 alphabetically arranged conversion factors. 

110. CLEVELAND INSTITUTE OF ELECTRONICS —' New pocket-

size plastic -Electronics Data Guide" includes formulas and 

tables for: frequency vs wavelength, dB, length of antennas, 
and color code. 

Ill. GPL DIV., GENERAL PRECISION — -A View of Educational 

Television" is the title of a 32-page booklet which contains 
statements about ETV by leading educators, ETV methods 

and techniques, -How to Get Started in ETV," and six 
typical ETV systems. 

112. HAYDEN BOOKS — New 64-page catalog lists Hayden and 
Rider technical books for engineers, technicians, and man-
agement. 

113. INTERNATIONAL ELECTRONIC RESEARCH CORP. — A 
technical report, -Introduction to Telemetry, - designated IERC 
No. 032066, includes definitions of technical terms, history 

arid applications, telemetry techniques, and equipment re-
quirernet.•. 

STUDIO & CAMERA EQUIPMENT 
114. CLEVELAND ELECTRONICS — A 52-page quick-reference 

step-down diecut catalog covers complete information on 

vidicon, Plumbicon®, and image-orthicon deflection compo-
nents. 

TELEVISION EQUIPMENT 
115. AMERICAN PAMCOR — Audio-video switching systems, 

preso.t programmers, solderless terminals, RF connectors, and 
CATV connectors are subject of material offered. 

116. APPLIED ELECTRO MECHANICS — Data sheets are on 

distribution and switching equipment, including video DA's 
LAP amplifiers, pulse-group amplifiers, subcarrier ampli-
fiers, and pulse DA's. 

117 COLORADO VIDEO — Specification sheet describes the 
CV1 Model 603 Data Insertion Generator. 

118, INTERNATIONAL NUCLEAR — Information is about the 
Model TVM2 transistorized modulator for conversion of 

color TV receiver to color monitor. 

119. MARCONI INSTRUMENTS — Technical data is in regard to 
the Eddystone Model 990S VHF/UHF transistorized corn 
munications receiver. 

120. TROMPETER — Catalog T-6 covers patching and switching 

components, and Temporary Bulletin M3 provides informa-
tion about video and data switching systems. 

121. VITAL — Data sheets give specifications of Model VI-500 

stabilizing amplifier, Model VI- 10A video distribution ampli-
fier, and Model VI-20 pulse-distribution amplifier. 

TEST EQUIPMENT & INSTRUMENTS 
122. SECO — New line folder describes fifteen items of test 

equipment. 

123. SENCORE — Specification sheets are offered for Transistor 
Tester TR139, Field Strength Meter FS134, and VTVM/VOM 

Service Master SM112B. Also offered is a four-color full-line 

TRANSMITTERS & ASSOCIATED EQUIPMENT 
12:4. BAUL:-. Information sheet illustrates and describes prod-

uct line. 
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plus 

other features 

of interest 

• 

Is your file complete? Many 
back issues are available from 
our Circulation Department 
for $ 1 each. 

Don't miss a single issue next 
year! Fill out and return the 
handy card inside this month's 
cover to start your FREE sub-
scription. 

Broadcast 
Engineering 

4300 W. 62nd Street 
Indianapolis, Indiana 46206 

SALES ENGINEER 

A Canadian manufacturer of competitive, 
high quality, high performance Video 
Studio equipment has established a U.S. 
Subsidiary. 

We seek experienced, capable and en-
terprising Sales Engineers for the United 
States Market. 

Top financial rewards for the right men. 

Please direct resumes and enquiries to: Mr. 
Paul Gyrsting, 403 Main St., Cambridge, 
Mass., U.S.A. or Telephone Collect: (617)-
547-8826 (Cambridge), (514)-697-0810, 
(Montreal). 
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ColorTran Industries, Inc.  36 

Cooke Engineering Co.  34 

Dayton Electronic Products Co.  42 

Eastman Kodak Co.  21 

Eimac Div. of Varian Assoc.  25 

Fairchild Recording Equipment Co 6 

Gates Radio Co.  37 

Greenlee Tool Co.  47 

International Nuclear Corp.  cover 3 

Jerrold Electronics Corp.  55 

JOA Cartridge Service  57 

Lenkurt Electric Co., Inc.  39 

Metrotech, Inc.  40 

Miller-Stevenson Chemical Co., Inc 38 

3M Co.  27 

Moseley Associates, Inc.  44 

Norelco  48 

Polaroid Corp.  10 

RCA Broadcast & Communications 
Products Div.  49 

RCA Electronic Components & 
Devices  cover 4 

RCA Service Co.  46 

Riker Industries, Inc. . cover 2 

Russco Electronics Mfg. 68 

Sarkes Tarzian, Inc.  7, 50 

Scully Recording Instruments Corp I I 

Sparta Electronic Corp.  55 

Superior Cable Corp.  45 

Tech Laboratories, Inc.  6 

Telemation, Inc.  56 

Telemet Co.  23 

Visual Electronics Corp.  I 7 

Vitro Electronics Div. of Vitro 
Corp. of America  41 

Wilkinson Electronics, Inc.  46 

KEEP 
NEEDS IN MIND 
TOM 

SEW F M 

HEAR SCA MONITOFt 

The Belar ADD-ON MONITOR-

ING SYSTEM allows the broad-

caster to fulfill his monitoring 

requirements as the needs arise. 

The basic unit is the FMM-1 Fre-

quency and Modulation Monitor 

for monaural use, and when re-

quirements call for SCA, add the 

plug in SCAM-1 SCA unit. For 

stereo the FMS-1 Stereo unit 

completes the system. 

Today's monitoring require-

ments make this system a must. 

BELAR ELECTRONICS LAB. 
1204 Childs Avenue • Drexel Hill, Pa. 
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Professional Services 

VIR JAMES 

CONSULTING RADIO ENGINEERS 

Applications and Field Engineering 

345 Colorado Blvd. 

Phone: ( Area Code 303) 333-5562 

DENVER, COLORADO 80206 
Member AFCCE 

JAMES C. McNARY 

Consulting Engineer 

National Press Bldg. 

Washington 4, D. C. 
Telephone District 7-1205 

Member AFCCE 

AMPEX HEAD ASSEMBLY RECONDI-
TIONING SERVICE for all Ampex pro-
fessional model recorders. This profes-
sional service features precision relap-
ping of all heads for maximum head life. 
Your assembly is thoroughly cleaned and 
guides are replaced as required. Price in-
cludes optical and electrical inspection 
and complete testing on Ampex equip-
ment in our plant. Full track or half 
track assemblies . . . $35.00. One to two 
day service. "Loaner" assemblies avail-
able if necessary. LIPPS, INC., 1630 
Euclid Street, Santa Monica, California 
90404. (213) EX 3-0449. tf 

VIDEO TAPE RECORDER 

AUDIO HEAD ASSEMBLY SERVICE 
Precision reiapping of all heads and sup-
porting 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. 
90104. (213) EX 3-0449. tf 

Classified 

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

The classified columns are not open to 
the advertising of any broadcast equipment 
or supplies regularly produced by manu-
facturers unless the equipment is used and 
no longer owned by the manufacturer. Dis-
play advertising must be purchased in such 
eases. 

EQUIPMENT FOR SALE 

CO-AXIAL CABLE Hellax, Styroflex, Spiro-
line, etc. Also rigid and RO types in stock. 
New material. Write for list. Sierra-Western 
Electric Co., Willow and 24th Streets, Oak-
land, Calif. Phone 415 832-3527 5-66-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 

NEW QRK TURNTABLES, all models avail-
able, will take any equipment in trade, 
regardless age or condition. Audiovox, 4310 
S.W. 75 Ave., Miami, Florida. 9-66-4t 

SPOTMASTERS, completely reconditioned 
and guaranteed including new hysteresis 
synchronous motors and Nortronics heads. 
Model 500 record/playback $350, Model 505 
playbacks $250. 30 day money-back guar-
antee. Terms: Check with order or C.O.D., 
F.O.B. Washington D. C. Broadcast Products 
Co., 18804 Wondway Dr., Derwood, Mary-
land. (301) 942-1224 12-1t 

FOR SALE. OCA type 5C, 5 kilowatt trans-
mitter. Water cooled. $1,000 FOB Farming-
ton, Conn. For details, contact Greg For-
tulle, Radio l'ark. WRCH, Farmington, 

..... ecticut. 12-1t 

AMPEX PR- 10-2 7.6/15 w/case. Late model 
slightly used, perfect condition. 650. liront 
Jackson Box 1132. Kokomo, badiana. 12-1t 

McMartin SCA Receivers — Rebuilt 1966 — 
like. new. Send for listing: WWJC, 
Duluth, Minn. 55808 12-1t 

FOR SALE: Nlagnecord S36-13X. Good con-
dition/used little. $140 net. We pay trans-
portation. John Young, 702 Currey Road, 
Nashville. Tennessee. 12-1t 

AMPEX 1260-2 speed, 1 track stereo, new 
play head, portable. excellent --$295. 
CROWN 822--2 track stereo, 4 speed. 10-1/2 
inch reels, solid state. 12 inputs (2 low 
impedance microphonei. Used 25 hours— 
Cost $167)1. sell for $995. Dept. 166. Broad-
cast Engineering. 12-1t  

Audio Equipment bought, sold, traded. 
Ampex, Fairchild, Crown, McIntosh, Viking. 
F. T. C. Brewer Company, 2400 West Hayes 
Street. Pensacola, Florida. 3-64-tf 

COMMERCIAL CRYSTALS and new or re-
placement crystals for RCA, Gates, W. E., 
Bliley, and J-K holden§ regrinding, repair, 
etc. BC-604 crystals; also service on AM 
monitors and H-P 335B FM monitors. Na-
tionwide unsolicited testimonials praise our 
products and fast service. Eidson Electronic 
Company, Box 96, Temple, Texas. 5-64 tf 

OBSOLETE TUBES-80% discount — f1SD7. 
7E6, 19V8, 1616, DF91, 6C8, 6.17, 6L7, 12118, 
I4H7, 14117. Large variety of other obsolete 
numbers. List free. H. Goldman, 28 Joseph. 
Bethpage, N.Y. 11714 10-66-6t 

Trimm 504 Audio Patch cords $4.00. Audio 
Jack panels for 19" racks, 10 pair $8.95. 
Repeat coils 500-500 ohm flat to 20kc $4.00 
—Relay racks and equipment cabinets. 
Write for list. Gulf Electro Sales, Inc., 
7031 Burkett, Houston, Texas. 4-66-tf 

"AUDIO EQUIPMENT 
needs, check us first. 
pex, Altec, ARO, EV, 
Langevin, Rek-O-Kut, 
for equipment list." 
Inc., 2342 S. Division 
Michigan 49507 

— Whatever your 
New and used. Am-
Fairchild, Neumann, 
Uher, Viking. Send 
Audio Distributors, 
Ave., Grand Rapids, 

6-66-61 

G. E. Phono cartridges for broadcast use. 
Prompt service. Send for price list. Ridge 
Audio Co., 91 E. Lake Rd., Skaneateles, N.Y. 
13152 9-66-1t 

Everything in used broadcast equipment. 
Write for complete listings. Broadcast 
Equipment and Supply Co., Box 3141. Bris-
tol, Tennessee. 11-64-tf 

FREQUENCY MONITOR SERVICE for A.M. 
monitors including GR., RCA, Gates, Doo-
little, W. E., etc. Frequency change and 
other services. Reasonable prices, prompt 
service. Call or write before shipping. 
Eidson Electronic Co., Temple, Texas. 9-66-tf 

EQUIPMENT WANTED 

We need used 250, 500, 5K á 10K Watts 
AM Transmitters. No Junk. Guarantee Radio 
Supply Co. 1314 Iturbide St., Laredo, Texas 
78040. 3-66-tf 

Wanted: Field Strength Meter Nems-Clarke 
AM broadcast band only. Low Power Broad-
cast Equipment Co., 248 Swedesford Road, 
Malvern, Penna. 19155 12-1t 

WANTED: Copy of "Color Television, Man-
ual for Technical Training" by RCA, 1959. 
Charles Newman, Box Ii605, Altus AFB, 
Oklahoma, 73521. 12-1t 

EMPLOYMENT 

FREE PLACEMENT for TV and Radio Chief 
Engineers and both studio and transmitter 
engineers. All fees paid by the station. Send 
resume to: Nationwide Broadcast Personnel 
Consultants, 645 North Michigan Avenue, 
Chicago, Illinois or call: 312-337-7075. 9-66-It 

Job Headquarters for all Radio and Tele-
vision Engineers. Immediate openings exist 
in 9 western states and elsewhere for qual-
ified engineer and technical personnel. All 
categories from trainees to experienced 
transmitter maintenance, chief, assistant 
chief, live color video maintenance and 
technical operations. Send us your com-
plete resume now. The AMPS Agency, 3974 
Wilshire Blvd., Los Angeles, California 
90005. Telephone DU 8-3116. 
By Broadcasters — For Broadcasters 11-tf 

First Class License, graduate of two year 
approved technical school for equivalent) 
for chief engineer of new 2500 nill/ ITFS. 
Reply to Mr. L. McConnell. Asst. Supt., 
Alpena Public Schools, Alpena, M cts. 12-1t 

"Experienced television broadcast engineer. 
Replies confidential. Send resume and phone 
n lllll ber to Bob Anderson, KIMA-TV, Box 
702. Yakima, NVashington." 12-1t 

Need Engineer with First Class License— 
transmitter and maintenance duties—no 
announcing—will train if necessary. Con-
tact: R. .1. Bitner. Chief Engineer, KRVN 
AM/FM, Lexington, Nebraska 68850. Phone 
308-324-3271. 

We need an announcer Engineer with first 
phone who hats general knowledge of Medi-
um Market Radio Including Sales, Pro-
gra lllll sing and Station Management. Dept. 
165. Broadcast Engineering. 12-1t 

WTOC-AM-FM-TV, Savannah, Georgia, has 
opening for first class engineer with ex-
perience. Reply by letter to Chief Engineer, 
wToc, r. O. Box 858. Savannah, Georgia 
31402. 12-1t 

PROJECT 
ENGINEERS 

Project Engineers, all levels for 
challenging assignments in the 
design of audio, video & control 
facilities for color TV studios. 
BSEE and minimum of 2 years 
experience, preferably in broad-

casting, required. 

Location: CBS Headquarters 
Building, midtown Manhattan 

Please send resume and 
salary requirments, to: 

WILLIAM JR. REILLY, JR. 
Personnel Dept. 

COLUMBIA BROADCASTING 
SYSTEM, INC. 

51 W 52 St., N.Y., N.Y. 10019 

WANTED: Technicians for RCA closed cir-
cuit television—systems planning — color 
television — video tape — TV cameras — 
maintenance — sales engineers etc. RCA 
representative, 143-08 94th Avenue, Jamaica, 
New York, 212-297-3336 9-66-tf 

Prominent Hollywood independent film and 
general recording facility seeks crackerjack 
engineer; small secured stock investment 
buys 10% interest for right man. Box :18027 
Hollywood, California, 90038. 11-66-2t 

POSITION WANTED 

Chief Rigger, Supervisor or Assistant Bigger. 
Now employed as Chief rigger at a large 
government radio station wants position 
with profit making organization. 37 years 
with R.C. A .-N.B.C. My separation from 
R.C.A.-N.B.C. took place when government 
took over station. Would relocate, l'refer 
foreign duty. Speak French, little Spanish. 
Dept. 164, Broadcast Engineering. 12-1t 
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Looking for a good 

INLINNAll UN A I. 

NUCLEAR CORP 

INTERNATIONAL Melia CORP 

video stabilizing 
amplifier • International Nuclear's TVA1 is certainly 

one of the best on the market today. The TVA1 with its associated series of plug-in 

units offers high level performance and versatility for studio or transmitter use. It re-

moves all low frequency disturbances such as hum, bounce and tilt by sync-tip 

clamping. This back porch level is precisely stabilized without affecting color signals 

in any way. Sync is stretched after back porch stabilization and then clipped ac-

curately to desired level. This level may be set by means of a front panel control 

which can be extended to a remote location. Stripped sync is provided at one 

75 ohm internally terminated output connector, at a 4 volt level. The TVA1 chassis 

contains a plug-in compartment which accepts up to 4 plug-in units. Among these plug-

in units is the TVA1-E, providing a stripped color video channel, and the TVA1-D 

which provides the means .of adjusting peak-white clipping, white stretch and differ-

ential phase. Other plug-in units are listed below. 

PRICES F.O.B. NASHVILLE, TENNESSEE 
Model TVA1 Stabilizing Amplifier ( less plug-ins) . $ 1,380.00 
Model TVA1-A, Manually Operated Input Amplifier Unit ... $ 310.00 
Model TVA1-B, Input Amplifier Unit, with 
Remote Master Gain and Chroma Panel . .. $ 425.00 

Model TVA1-C Monitor Amplifier Unit ... $ 265.00 

Model TVAl-D White Stretch and Clip Unit . $240.00 

Model TVA1-E Stripped Video Unit ... $ 450.00 

Model TVA1-S Remote Sync Level Control Panel ... $ 25.00 

For more complete information write or phone: 

INTERNATIONAL NUCLEAR CORPORATION 
"Transistorizing the Television Industry" 

608 NORRIS AVENUE • NASHVILLE, TENN. • PHONE 615 254 3366 
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You have only 

one opportunity 
to plug in an RCA 

solid-state 

rectifier 
RCA solid-state rectifiers are made to last! 
Plug in one RCA rectifier unit as a direct 

replacement for one of your mercury vapor 
or gas rectifiers and it could very well last 

the lifetime of your equipment. 
RCA plug-in rectifier units CR273/ 8008, 

CR274/872A, and CR275/866A/3B28 are 
available only through your RCA Industrial 
Distributor. The three types he stocks, and 
can deliver off-the-shelf to you; are of the 

same high quality as those which have racked 
up 13,338 trouble-free hours in the visual 
driver of the transmitter at WBRE-TV 

Wilkes Barre, Pennsylvania. In fact, the high 
efficiency and performance of the units at 
WBRE-TV have remained the same as 

they were on the first day of installation. 
Realistically, you have everything to gain 

when you replace with RCA plug-in 
rectifiers. You get all of the advantages 
of RCA solid-state: ruggedness, high-

reliability, plus economy. Maintenance 
and replacement costs are practically 

non-existent. And costly loss of revenue 
in off-the-air time, because of rectifier 

failure, becomes a thing of the past. 
The time to go to RCA solid-state rectifiers 

is now—and the price is right! Ask you: 
RCA Industrial Distributor for his latest 

price and off-the-shelf delivery 
of these units. Call him. 

RCA Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 
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