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leleMation’s

ICEF-3000 colo
film camera

finally-
color
film chain
versatility !

The TCF-3000 Color Film Camera gives you:

® pual Input with Internal Diplexer

@ 4 positions of Input Port -
Interface to All Film Systems

© Fast Attack ND Light Control
Auto Black - Auto White

Highest Quality Prism Optics

Perfect Color Tracking - Passes
ALL phases of the SMPTE color test film

@ 2-Line Aperture Corrector with comb-filtering
) 6-Vector Color Corrector with Presets
)
& t"
. .
35 MM SLIDE PROJECTOR
FILM  sm==== 4 TCF3000 | Is v r
, CAMERA 'y
5 H <umam 16 VM
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MULTIPLEXER FiLm ¥ sueers
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. S H TCF 3000 [===== i
P—— !__ SLIDE PROJECTOR
/|l —
TCF 3000 ————= SUPER 8

Ia VA TeleMation, Inc.
the discovery people

P.O. BOX 15068, SALT LAKE CITY, UTAH 84115
wWwWw americanradiohistorv com



www.americanradiohistory.com

ITHE BEST BUY EVER
IN MODULATORS

. . . from the people who built
the 1st SOLID-STATE Modulator.

-
[:l—-!_lj VDD MOD . . RF LEVEL
1

TELEVISION MODULATOR

l l o> ' avest w00 frsmmmel
(-

1 That’s right. Seventeen years of modulator
9 experience gives DYNAIR an edge. And we
20 used it in the TX-3A. It’s designed to do a top
A job in MATV applications for just $495 .. a
| job comparable to modulators costing much
5 more. It’ll work exceptionally well, even in full
. 12-channel color systems. And . . . it doesn’t
1 have. the aural instability problems that plague
[ 1 other low-cost modulators. Also, it’s smaller,

has simultaneous aural and visual percentage of
modulation monitoring and it’s professionally
engineered, with the latest state-of-the-art inte-
grated circuits.

Better yet, when vou buy a TX-3A, we don'’t
just tell you it'll do a good job . . . we guurantee
it. Not only our normal warranty, but au no-
gimmiick money-back guarantee™ that simply
states:

l ,.m00NWHHHHOOHNWHHHHHNHHW JU0UNG0U0Y000NN000000 27

‘ lflfl'l'l'l'ﬁ

| Buarantee
~ Any authorized DYNAIR dealer who purchases %

a TX-34 Modulator is entitled to a full refund at

from the factory, if reasonable proof is shown that
the unit was replaced with another manufacturers’
modulator at a price not exceeding 150% of the

 anytime within 30 days after shipment of the unit

pnce paid for the TX-3A.

DYNAIR ELECTRONICS, INC.
6360 FEDERAL BLVD, SAN DIEGO, CALIF. 92114
TELEPHONE: 714-562-9211

g

Ut B BB Et gt A han At
YOU CAN'T BEAT THAT ... PERIOD.
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More and more measurements
are being done digitally. See
section beginning page 30.
Collage in background by
Gus Sauter, Readout tape
courtesy McBee Labs.
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6 Broadcast Industry News
NCTA meeting focuses on "'The Choice Medium'—again.
24 Interpreting the FCC Rules and Regulations
“New" Prime Time Access Rule: old rule eased and exceptions to the new rule.
Instrumentation: Special Emphasis
30 Understanding Automatic Digital Logging and Data Acquisition
Plan for the future with state of the art techniques in digital logging.
33 Frequency Monitoring—Choose a Counter
Recent advances in digital counter designs make them attractive for doing your
measuring jobs.
34 Antenna Monitors: The Specs are Tighter
Two monitors have been approved,; deadlines for others.
40 Sideband Analysis of TV Transmitting with a Spectrum Analyzer
Why and How to use the Spectrum Analyzer
46 Lightning Prevention: A Year’s Trial
Charge dissipation system raises hopes
52 Chroma Keyer with ““Soft” Switching
New standalone unit can eliminate halos and black outlines caused by “hard”
switching.
54 Satellite To Schools—Some via PTV Stations and Cable TV
ATF-S will go into operation this year. Receiving stations are low cost,
62 Great Idea Contest |
Time base for electric clocks, dual transport system; telephone answering device
-and more—
69 Put The Man Into Management
Managing means more than giving orders.
71 Broadcast Equipment
New and signlficant products for broadcasters
84 New Literature
Useful reading materials
CM/E: A supplement for those with cable interest:
following page 70.
8 BM/E, BROADCAST GEMENT/ENGINEEHING, Is published monihly by Broadband Informalion
S(h)/::dcm“ llné\ ISI:IAHOIIC%QTJ)Q'lulrwngNro m’:lcmllrl\ien:!‘lllg nmlﬁ gll l‘)xust)hsc(,:lt;:llgn-:n:homd 'hoea a:ﬂad’n‘es:eg' 10‘82(;11

Madison Ave , New York, N.Y 10016 BM/E 18 chculalnd without charga o those responsible for statlon

oporalton and lor specilying and aulhorzing 1he purchase of equipment used in droadcus! lacllilies. These faclilties
include All, FM, and TV broadcas! statios: CATV systems; ETV slallons; networks and studios; audlo and video
recording sludios: consultants, ete. Sudscription prices to others, $16.00 one year. $25.00 two years

C
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1would a new modern dual effects production

switcher fit within your budget? Consider
9 the GVG Model 1600-3C.

This 16 input 5 output bus model provides the

+ production capability formerly found only on

3 larger conventional switchers with six or more

¢ operating buses. The 1600-3C features two iden-

tical and completely independent mix/special ef-

9 fects systems each including individual pattern

~1 generators (32 patterns), color matte generators,

* and modulated pattern positioner as standard

#1 equipment.
Each effects system allows mix or wipe transi-
tions between sources, to a keyed insert, or to a

preset split screen without use of the other. Pro-
portional (linear) control elements are used in all
modes resulting in adjustable soft wipe or vignette
effects and greatly improved keying, especially
chroma keying. The fifth bus on the 1600-3C serves
as both key signal selector and a preview selector.
The base price of the Model 1600-3C is $23,000.
Optional items such as chroma key generators,
chroma key switchers, Borderline generators, down-
stream keyer system, and auxiliary bus systems
are available at additional cost.

THE GRASS VALLEY GROUP, INC. A /A
A TEKTRONIX SUBSIDIARY

Circle 102 on Reader Service Card
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Nab Attacks Proposal For
Percentage Guidelines

The NAB called “‘absurd’” a prop-
osal that FCC c¢stablish multiple per-
centage guidelines for *‘subgroup’”
programming aimed at ‘‘minorities,
women, children, and the poor.”” Re-
quest for these guidelines was made by
the National Citizens Committee for
Broadcasting (NCCB) and the National
Black Meda Coalition (NBMC).

In comments filed with the Commis-
sion, the NAB said that the recommen-
dations by these two groups reflect “‘an
alarming dependency upon govern-
ment intrusion’’ into programming and
*‘exemplify the very dangers and pit-
falls NAB envisioned must result from
reliance upon a quantitative concept of
substantial service.”’

The NAB comments indicated con-
cern with where such recommenda-
tions, if followed, would lead. **Why
stop there?’” the broadcasting organiza-
tion questioned.

The NAB has long been opposed to
any minimum program percentages,
but noting that the FCC intends to use
such an approach for purposes of re-
newal hearings, the organization of-
fered an alternate proposal: a one per-

centage figure to apply to all non-
entertainment programming broadcast
between 6 a.m. and midnight. with sta-
tions that met the standards to be en-
sured renewal.

The broadcasters’ filing showed
alarm that if NCCB-NBMC recom-
mendations were to become the rule,
broadcasters, 1n attempting to be sure to
meet standards, would go further, and
that such surplus programming would
then be used by the FCC as a guide to
increasing the minimum standards.

NAEB to Help
Minorities, Women

The board of the National Associa-
tion of Educational Broadcasters, at its
January 28 meeting, directed the
NAEB staff to develop an affirmative
action plan on behalf of minorities and
women. The plan is to be presented to
the NAEB executive committee some-
time this month.

The action plan will be carried out
through staff involvement and through
committees. The NAEB already has
several staff members coordinating
women’s activities and minority af-
fairs.

Other actions of the board included:

Broadcasting.

Watching BIAS High-Speed Printer

At seminar on data processing for broadcast stations organized by Data
Communications Corp., operators of BIAS data system, new high-speed
print-out for BIAS is watched by Risa Darby, of DCC; Roy Watson, Mike Sobel,
and Judy Wiegand, of KGTV, San Diego; and George Nedwed, McGraw-Hiil

www americanradiohistorvy com
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authorization of a Committee on Stand-
ards and Recognition, authorization of
the designation of a panel to advise the
staff and board on matters relating to
First Amendment rights and respon-
sibilities, and authorization of the ap-
pointing of a committee on the 50th
anniversary of NAEB.

Black Coalition Wins
Broadcasting Victory

A coalition of eight black citizen
groups in Columbia, S.C., aided by the
Office of Communication of the United
Church of Christ, has won a four-year
struggle against alleged employment
discrimination and unresponsive pro-
gramming on white-owned * ‘soul’” sta-
tion WOIC.

Columbia Citizens Concerned with
Improved Broadcasting and the United
Church of Christ agency, petitioned the
FCC in 1969 to deny owner Joe Speidel
111 renewal of his license, but no action
was taken. In April 1972, Speidel
proposed to sell WOIC to an all-white
organization in Atlanta, Ga., where-
upon the coalition and church agency
petitioned the FCC to block the sale.
Following negotiation, the petitioners
agreed last spring to purchase of the
station by Nuance Corporation, a
black-owned, community-oriented
group. Early this year the FCC granted
the request filed by petitioners that the
WOIC license be assigned to Nuance.

“The Choice Medium”’—
NCTA Chicago Theme

The battle over subscription cable,
how to get a franchise or a rate increase,
what is happening on the pole front,
what cable is doing in education, and a
dozen more hot cable topics will get a
concentrated going over at the 23rd an-
nual convention of the National Cable
Television Association, at the Conrad
Hilton, Chicago, April 20th through
24th.

Theme of the meeting is “‘Cable
—The Choice Medium.’” The recent
difficulties on the cable money front
and how the prospects look for the fu-
ture, will be examined in a session
with the title ‘‘Cable Today and
Tomorrow—How it looks to Outsid-
ers,”” with ‘‘outsiders’’ from many
groups in attendance, including the

continued on page 10
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‘Three ways to spell
leadership
iin transmitter engineering

'IF Modulation

tAnother first —introduced in Gates'’
color television transmitters.

‘ Simplicity of IF MODULATION results

| [n nearly perfect signal linearity for
superb color fidelity.

'‘Pulse Duration
.Modulator

This exclusive, Gates-
designed AM modulation
system is nearly 90%
efficient! Allows an

overall efficiency of better
than 60% in Gates’ MW-50,
50 kilowatt AM transmitter.

' Direct Carrier
Frequency Modulation

£ Gates was first with this FM design, where
the oscillator operating at the
transmitted frequency is modulated,

- thereby providing greater carrier stability
and unsurpassed frequency response.

HARRIS

’ GATES DIVISION

Quincy, llinois 62301, U.S.A.

Circle 122 on Reader Service Card
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When you're ready
for real automation,
you'll have to
learn to sta
of the wa

The only manual
function is loading the cassettes.

The rest is automatic.

When you're on the brink of automa-
tion, our Automated ACR-25 is the
only sound choice in a casseite VTR.
There are two reasons: it can be rolled
by the computer on cue, and now it
actually can be programmed by the
computer.

All that's needed besides ACR-25
are two optional accessories: the
Identification Data Accessory (IDA)
and the Automation Data Accessory
(ADA)

Automated ACR-25

Here's how it works.

Loading. Your operator doesn’t have
to program the machine. Instead, he
simply loads the empty bins of the
carrousel in'sequential or random
fashion. As soon as he shuts the door
and walks away, he is free for other,
more creative duties.

Reading. Instantly, the IDA comes to
life and "'reads'’ each tape in each bin
by examining the identification re-
corded on the Pre-Roll segment of the
cue track. This is important because it
rmeans there is no wear at all on the
video head.

www americanradiohistorvy com

Table of Contents. Next, ADA wri
a Table of Contents, listing the sta
and contents of each bin. It stores
this in memory and then transmits |
data to your computer.

Play List. Your computer makes Uf
Play List from your program schedt
{(up to 63 events) and then tells Al
which spot or segment to run at wk
time. ACR-25 then executes it all ré
ably with split-second timing.


www.americanradiohistory.com

muding. Bins available for reload-
e identified by load control lamps
% light up after the tape is played.
* reminder, a remoteable signal
| someone else when less than
Y1s remain to be played.

! day long and into the night, the
L operator action necessary is to
i d cassettes as necessary. After
¢ reloading, the ADA automatically
' tes its Table of Contents, and
! computer updates the Play List.
bsafe Operation. Even if your
‘outer goes down, the ACR-25
' nues to operate because the Play
s stored in ADA's memory.

Automated

ACR-25

Both the Play List and the Table of
Contents are always available for im-
mediate printout, should you desire to
reprogram the ACR-25 manually.

Amazing? Yes — more so because
it's a reality today. '

Automated ACR-25 is the most
complete broadcast/production unit
ever conceived. No matter how you
use it, it saves money, man power,
and mistakes, making it the only logi-
cal choice as a short- and long-range
VTR investment.

Circle 104 on Reader Service Card

For complete details, contact your
local Ampex Broadcast Video Sales
Engineer, or write for full information.

ANMPEX

Ampex Corporation
Audio-Video Systems Division
401 Broadway, Redwood City,

California 94063

WAAMN americanracmohtoro—rrrr
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REQUIRE ACCURACY ?

.« THEN BUY BELAR

MONITORS

BELAR

HCY MOMITOR

The least you can afford is the best pos-
sible monitoring of your program mate-
rial. The Belar TV Monitoring System
(VHF or UHF) guarantees your getting
what you need . . . accurately.

The Belar TVM-1 Modulation Monitor is
the most accurate monitor available.
Our advanced design starts where others
leave off. TVM-1 Monitors both positive
and negative modulation simultaneously
and registers the higher of the two. Yes,
it even tells you whether the modulation
is positive or negative and calibration
accuracy can be checked from the front
panel modulation calibrator at any time.

The TVM-2 and TVM-3 Digital Frequency
Monitors will measure TV visual carrier

and aural carrier independently or aural
intercarrier. These monitors provide con-

tinuous monitoring with inhibited off-
frequency alarm drivers, switch settabie
to either £500 or 1000 Hertz. It requires
three successive errors to produce an
alarm. This means no false alarms for
you.

For remote contirol operations add the
RFA-3 for off-air monitoring.

If your TV monitoring requirements in-
clude ease of operation, functional
checks and ACCURACY, call or write
today for more informatiori. We know
you'll make the right decision and
BUY BELAR.

BELAR

ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON, PA. 19333
BOX 826 + (215) 687-5550

Where Accuracy Counts . .. Count On Belar
Circle 105 on Reader Service Card

www americanradiohistorvy com

NEWS continued from page 6

financial community.

Other features of the meeting will be
an exhibit of cable products with ove
100 manufacturers represented, am1
three days of technical sessions.

Private Television
Bigger Than Network TV

Business, government and non-
profit organizations produced more
television programming for private
communications than the prime time
TV programs carried by all three major
TV networks combined. A special
study ‘ ‘Private Television Communica-
tions: A Report to Management,’’ con-
ducted by D/J Brush Associates, details
the private TV industry, which is ex-
pected to almost triple in size over the
next three years.

The Federal government and private
industry produced more than 13,000
TV “*shows’’ totalling over 3500 hours
last year. None of these programs has
appeared on a home TV screen and
none are likely to; rather, a large por-
tion of the programs originated by
“‘user-producers’’ were produced for
distribution via videotape or closed cir-
cuit ‘‘networks,”’ according to the re-
port.

As would be expected, training is a
major application of private TV. The
study found that new applications in the
communications, information and sales
areas are rapidly expanding.

This study includes the first pub-
lished information on the Federal
government’s use of the medium,
which totalled approximately $22 mil-
lion 1n 1973.

The private TV report is priced at
$395 and is available from Knowledge
Industry Publications, Inc., Tiffany
Towers, White Plains, NY 10602.

Correction

A news brief item in February stated
erroneously that Dyma Engineering
had won a small suit against C-Cor
Electronics. The ruling was against
CCA Electronics, not C-Cor.

Interactive Cable

Educational Experiment

The cable TV system being con-
structed by Big Valley Cablevision,
Inc., in Stockton and San Joaquin
County, California, has been proposed
as the site for an experiment in the de-
livery of educational services via in-
teractive TV, for a $3.2 million grant
proposal to the National Science Foun-
dation.

The non profit experiment will be
conducted by the Mitre Corp., in part-
nership with Big Valley Cablevision

continued on page 12
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kollins broadcast
‘equipment is priced
competitively.

And that’s where the
‘competition ends.

We’ll match our prices with competition traditionally has been in a class by itself.
anytime. But when it comes to quality, Y ou can see the difference. You can hearit.
‘performance, reliability and service, Collins Y ou get it in every piece of equipment we

build. In our transmitters. In our consoles. In
our antenna systems. In our programming
equipment. In every piece of Collins equipment
you use in your station.

And we back everything we make with a
two-year warranty. Plus 24-hour, on-call
service which means you get help when you
need it.

AM. FM. Stereo. Broadcast equipment from
Collins. Competitively priced to give you the
best sound on the air.

Circle 106 on Reader Service Card
APRIL, 1974—BM/E i
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LPB’s d mini-studio systems come com-
plete and ready for on-air, recording studio
or remote operation. Every system is tops in
value . ..unmatched even by higher priced
systems! Included are:

* Console.

* 2 Professional 3-speed 12-inch
Turntables.

* 2 12-inch Tone Arms.
* 2 Stanton Cartridges with styli.
 Turntable Equalizer/Preamplifier .. . 2 for stereo.

There's a full range of complete systems to choose from . . .
each with sturdy, handsome, white Formica® top furniture
over blue textured finish steel legs and supports.

LPB offers a complete line of broadcast audio equipment.
Call or write us for all your audio needs, from mike stands
to headphones.

LPB Inc.
I_PB 520 Lincoln Highway, Frazer, Pa. 19355
(215) 644-1123

Circlie 107 on Reader Service Card

more than

inside this box

Infinitely adjustable Delay Unit makes
trimming coax obsolete.

The UN360 is the modern MATTHEY way
to time Studios./Remote Trucks /Video Equipments.

No Equalisers needed for Video use,
they are already built inside.

Data from-
Bill Pegler phone (516) 628-8068

“j\ Television Equipment Associates

BOX 1381 «- BAYVILLE, N, Y. 11708

Circle 108 on Reader Service Card
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and with the Educational Testing Serv
ice.

The Stockton test is proposed to be
the first full-scale experiment in twg
way educational services via cable
television, according to Tim Eller
Mitre’s coordinator for the project
Mitre has conducted limited scale testy
ing in Reston, Virginia, utilizing one
channel of the Warner cable system
connecting a mini computer and one
in-home terminal.

Faster “BIAS” Print-Out:
Signs Six Storer Stations

New print-out terminals that operate
4 to 10 times faster than earlier models
were demonstrated at a seminar on au-
tomated data processing for broadcas
stations held in Memphis, February 17
to 20 by Data Cemmunications Corp.
operators of the **'BIAS™’ data systems.

A few days later Data Communica-
tions and Storer Broadcasting jointls
announced that- all six Storer TV sta-
tions would install visual display ter
minals and high-speed printers to use
the BIAS data services, which are
based on computer equipment at DCC
headquarters in Memphis. Also using
the system will be Storer TV sales
offices and the Storer corporate offices
in Miami.

The seminar attracted more than 100
broadcast executives from around the
country, and saw the introduction of 4
number of expanded services in the
BIAS system.

CMX Systems Acquired
by Orrox

CMX Systems, joint venture sub-
sidiary of CBS and Memorex, has been
acquired by the Orrox Corp., headquar-
tered in Opelika, Ala. Orrox manufac-
turers iron oxides for recording tape. It
is aligned with Bayer AG of Leverhu-
sen, West German in combined re-
search activities in new magnetic mate-
rials.

The company has two subsidiaries
on the West Coast, Videomax Corp.,
which rebuilds professional recording
heads, and Barger, which builds
special-purpose tape and disc drive sys-
tems. Acquisition of CMX by Orrox
was described by Vice President, Wil-
liam Orr, as another step in a long range
program of broadening the company's
capabilities in videotape.

Supreme Court Decides For
TPT in Copyright Case

In a long-contested suit over copyright
fees, the Supreme Court ruled 6 to 3 on
March 4th, that TelePrompTer will not
have to pay copyright fees to Coiumbia
Broadcasting System for programs

APRIL, 1974—BM/E
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Model 7930 Routing Switcher —
Expandable to 100x100

¥ switching and distribution
»ge In your plans, plan on calling Telemet.

I“"1§> manufacture complete packages that include A/V routing switchers, one-line
snc distribution systems, machine control systems, production switchers and
imster control switchers. And they're available in several configurations-and
tmbinations.

y What’s more, we have the experience that assures simplicity of design and

' Hsh reliability for smooth operation. And, we do it in the most cost-efficient
iproach anyone can offer.

- So.before you plan anything, plan on calling Telemet. We can help you develop
a.d implement the best switching and distribution systems for your station. Write
bcall us today. Telemet, Amityville, N.Y. 11701, (516) 541-3600.

better ideas for broadcasting

A GEOTEL COMPANY

Amityville, New York 11701, (516) 541-3600 Twx #5102279850

EGIONAL OFFICES
nicago, lIl. (312) 627-6026 Atlanta, Ga. (404) 294-5809 Riverside. Calif. (714) 683-0641 Toronto Canada, MSC Electronics (416) 661-4180.

Circle 154 on Reader Service Card
PRIL, 1974—BM/E
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““‘imported”” and delivered to subscrib-
ers of TPT systems.
Distributing a program to cable sub-

scribers is not a ‘‘performance’’, the:

Court said, and thus not subject to
copyright. The decision got a mixed
reception even in cable circles. David
Foster, president of the National Cable
Television Association, has said his
group believes cable operators should
pay reasonable copyright fees. The de-
cision, moreover, does not preclude es-
tablishment of such fees by Congress
under a new law, under discussion in
Congress for several years.

Prime Time Access

In November 1973, the FCC
liberalized the Prime Time Access rul-
ing, removing some restrictions on the
networks, but requiring some of that
time for local station’s production of
community, children’s and minority
programming. NBC and ABC had re-
sponded positively to the new ruling,
but CBS president Arthur R. Taylor,
has attacked the FCC on this ruling as
well as other Commission action relat-
ing to the networks.

A report has been published on the
new ruling, explaining who is affected,
how they are affected, etc. ‘‘Prime
Time Access Repart’” is $20.00 plus
$1.00 postage, and is available from

0o

- S

Circle 110 on Reader Service Card
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" are still being broadcast and, Nation

tery and comedy, that starts this mont
 going out over some 160 member §

Information Planning Associates, |
FCC Information, ‘‘Prime Time
cess Report,”’ 310 Maple Drive, R
ville, Md.

The FCC is not the only governm
agency interested in prime time acce
The Justice Department has charged
three commercial networks with j
gally monopolizing prime-time en
tainment programming. Thus, the J
tice Department suit seeks to prohi
the networks from producing their o
entertainment programs and movi
ABC, CBS, and NBC have respond
with defenses based on First Am
ment grounds. In fact, networks ch
political motivation for Justice
partment actions, as an extension
government’s intimidation and p
sure on the press. However, this
was contemplated as far back as 19
though it was not formally put forw
until: 1972.

FCC Modifies PSA Order

The Commission modified its da
light savings time order, which pe
ted some daytime stations previo
ineligible for pre-sunrise service
thorizations (PSA’s) to operate an h
before sunrise with power of 50 wat
Modification gives authority to inclu
stations hoiding, or eligible for, PSA
of less than 50 watts. 1

Gross Telecasting
Subject of FCC Inquiry

The FCC has ordered a non-publ
inquiry into the activities of Gro
Telecasting, Inc., lincensee
WIIM(AM), WUIM-FM and WIJI
TV, Lansing, Michigan. The Commi
sion said that questions had been rai
regarding deliberately distorted
slanted news broadcasts, the use
facilities for private interest instead
public interest, and use of facilities
gain an unfair advantage over ¢
petitors or potential competitors 1
non-broadcast business enterprise.

Radio Drama is Back—
With Great Success

The movement back to radio dra
started about two years ago, with pub
radio stations around the country sta
ing to air old-time radio shows. Th

Public Radio (NPR) has initiated sev
eral other radio drama projects sin¢
then. The latestis a 13-week package©0
all new avant-garde plays, both mys

tions.

CBS Radio has found its new Ra
Mystery Theatre to be highly succe!
ful. The nightly 52-minute individ
suspense dramas, which began

continued on page
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IWCVB-TV Boston
ieads broadcasting
nto the trlax era...

ameras all the way.

“Qur five PC-100A cameras func- _]
tion beautitully, producing unsur-
passed color pictures. We've -~
builta smallvan around our,por-
table PCP-90B to add to its utility
intaping or microwaving live
news dayinand day out. The
three Norelco film chains and au-
dio systems perform flawlessly,
as doour Norelco remote-con- .
trolled, parallel, redundanttrans-
mitters.”

Dr. Leo Beranek,

W 1ti-comet-tail Plumbicon® tubes President
B the greatest thing since copper wire,’ WCVB-TV Boston.

says WCVB-TV Director of :
Engineering Steve de Satnick. i
“We justdon’t have lag prob/ems any
more, even atlow light levels.”

Rock like stability, operational
economy, and crisp, faithful
pictures are vitally important to
WCVB-TV with its 51 hours of local
programming every week.
‘ou, too, can enjoy the advantages of the Norelco tri- axial
. For complete details, ask your Philips One Philips Parkway, Montvale,
iradcast representative, or write. (Or ask Dr. Beranek, New Jersey 07645 ¢ 201/391-1000
P Steve de Satnick!) *Reg. T.M. N.V. Phillps of Holland.

Circle 111 on Reader Service Card 2\
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A NORTH AMERICAN PHILIPS COMPANY
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Listento
the Sound
of Accuracy

STL test tapes are rated tops for accurate Azimuth Reference
. the most accurate and dependable tapes you can buy.

In addition, they are available in more sizes than ihat offered
by any other manufacturer in the world.

Produced independently to the highest standards, STL test
1apes are internationally acclaimed . . . accepted as basic
reference tools of unexcelled quality.

All audio widths from 150 mil. to 2-inch. Prompt delivery
insures freshness.

For the distributor in your area— Call or write

TABER Manufacturing & Engineering Company

2081 Edison Ave. * San Leandro, Ca. 94577 * (415) 635-3831

Minneapolis distributor: Sound 80, Inc.

Circle 112 on Reader Service Card

BIG TIME
NETWORK TV STAR.

& .
. -
. 2 (
? .

Tracor Model 600A Rubidium Onliy rupbidium standard found

Frequency Standard. Used in TV application. Compact,
by NBC, ABC and CBS television rugged, designed for color
networks. Price: $7,700. subcarrier generation. Utilizes

stable quartz crystal oscillator whose frequency is controlled by
the atomic resonance in the ground state of rubidium 87. Features
continuous rotation phase shifter and built-in Time Scale
Selector. Long-term stability is 3 x 107", write or call for full
technical and application information.

Tracorlndustrial Instruments

6500 Tracor Lane ¢ Austin, Texas 78721 ¢ AC 512/926-2800
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January, generated 120,000 picces
mail in the first six weeks of b
Most of the mysteries are origig
plays, along with some adaptations i
carlicr popular series.

In late February, 219 stations w
carrying The CBS Mystery The
and the list was growing. A CBS R
spokesman told BM/E that if the §
cess continues, it may eventually 1
ger a return to day-time drama.

Wiley Takes Over

Ricbhard E. Wiiey took over as ¢
man of the FCC on March 8 when D¢
Burch abruptly moved to the Whi
House 10 take up his duties as coun
10 President Nixon

Coming Soon

In Canadian broadcasting, the
Annual Western Association of Bro
cast Engineers (W.A.B.F.) Confere
will be held in the Palliser Hotel,
gary. Alberta on May 7. 8 and 9.

The Health Sciences Communié
tion Association is holding its 16th
nual Convention on May 12-15 at
Cosmopolitan and Brown Pali
Hotels, Denver, Colorado.

The American Council for Beit
Broadcasts will hold a Conventi
Conference in Baton Roug
Louisiana, on May 25, 1974. Theme
“*A 1974 Redefinition of ‘The Pub
Interest, Convenience and Necess
ty‘?'i

Business Briefs

Continental Electronics won
$2,281,315 contract from the Rep
lic of Korean Office of Supply, top
vide the Korean Broadcasting Sy$
with their high-power, short-
broad¢ast transmitter.

The W. Bert Knight Co., ¢
tronics manufacturers’ representati
recently celebrated its 50th anni
sary. At the celebration the compd
announced its move into new headq
ter facilities at Suite 110. 4001 We
terly Place, Newport Beach,
92660.

Bonneville Program Services b
been re-named Bonneville Broad
Consultants, to more fully reflect
scope of activity. The company retai@#
its same address in New York.

Sansui Electronics Corp. has ap
pointed new representatives in two €8
ritories: Century Sales Ltd., Inc.
Texas, Oklahoma, Louisiana and !
kansas; and Schak & Associates
Minnesota and the Dakotas.

radio terminals for use in the Mi
sippt Educational  Television M
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T_Ohﬁn SELECT

o

a The DAM-1 is a true digitai antenna monitor desited -
M. specifically for measuring the parameters of broadcast frequesy o A true digital antenna monitor
% directional antenna systems. Digital data is not obtained by adag specifically designed for broad-

" an A/D converter to the output of conventional analog circury: cast directional antenna systems.

hi instead, the latest digital techniques and TTL compon

applied to achieve a truly digital approach to phase and c ® Complies with FCC monitor and

remote reading specifications.

~© ratio measurements. Data is displa; on front panel s .
" segment digital readouts to minimize ing error. A simpliéd DAM-1 has received FCC Type
Y5 selection system reduces operation o : DAM-1 to a st Approved Number 3-218.

. forward procedure.

ISSION REMOTE CONTROL !TS DAML-1/DAMR-1

The DAML-1 anc AMR-1 provide for long distance remote
control and readetof the DAM-1. Digital data is transmitted
in both directione ¢ integral FSK modems at 300 BPS.

HARDWIRE RMOTE CONTROL UNIT DAMH-1

' - 5 - The DAMH-1 provides for remote
b l control and readout of the DAM-1

at distances to 1,000 feet.

R EXTENSION UNIT DAMX-1 - :
its the DAM-1 t usec &a jioonouoanan) ';
ith up to 12 tow — b
TOROIDAL CURRENT TRANSZRMERS TCT
The TCT-1 and TCT-2 are precision to=dal current
ansformers to provide RF-samopunuveosaes for the ' - —
DAM- 1 or other metering applica I i L PEaa b
-1 F1 BF
L : - adl-

DMBINED DIGITAL TRANSMITER REMOTE
DNTROL AND MONITOR( “TEM TMCS-1

e TMCS-1 ides full 1d digital
na monitoring. Includes integral ¢ Caodems. L K % 3
- _ o 9

m LT TYYYY m

J3 6w

5534 PORT ROYAL ROAD

SPRINGFIELD, VIRGINIA 22151
DELTA ELECTRONIC:! TELEPHONE: 703/321-9845

TWX: 710-831-0620
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Listento

the Sound
of Accuracy

STL test tapes are rated tops for accurate Azimuth Reference
. the most accurate and dependable tapes you can buy.

In addition, they are available in more sizes than that offered
by any other manufacturer in the world.

Produced independently to the highest standards, STL test
tapes are internationally acclaimed . . . accepted as basic
reference tools of unexcelled quality.

All audio widths from 150 mil. to 2-inch. Prompt delivery
insures freshness.

For the distributor in your area—Call or write:

TABER Manufacturing & Engineering Company

2081 Edison Ave. * San Leandro, Ca. 94577 * (415) 635-3831

Minneapolis distributor: Sound 80, Inc.
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BIG TIME
NETWORK TV STAR.

¢ nt R (\|

Tracor Model 600A Rubidium Only rubidium standard found
Frequency Standard. Used in TV application. Compact,
by NBC, ABC and CBS television rugged, designed for color
networks. Price: $7,700. subcarrier generation. Utilizes
stable quartz crystal oscillator whose frequency is controlled by
the atomic resonance in the ground state of rubidium 87. Features
continuous rotation phase shifter and built-in Time Scale
Selector. Long-term stability is 3 x 10" Write or call for full
technical and application information.

Tracorlndustrial Instruments

6500 Tracor Lane o Austin, Texas 78721 ¢ AC 512/926-2800
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January, generated 120,000 pieceJ,
mail in the first six weeks of broadcasi
Most of the mysteries are originf
plays, along with some adaptations g
earlier popular series.

In late February, 219 siations we.q
carrying The CBS Mystery Theatre
and the list was growing. A CBS Rady
spokesman told BM/E that if the sug
cess continues, it may eventually trig
ger a return to day-time drama. [

Wiley Takes Over

Richard E. Wiley took over as chai
man of the FCC on March 8 when De#
Burch abruptly moved to the Whill
House to take up his duties as counseld
to President Nixon.

Coming Soon

In Canadian broadcasting, the 241
Annual Western Association of Broad
cast Engineers (W.A.B F.) Confereng
will be held in the Palliser Hotel, Cal
gary, Alberta on May 7, 8 and 9.

The Health Sciences Communica
tion Association is holding its 16th A
nual Convention on May 12-15 at th
Cosmopolitan and Brown Palae
Hotels, Denver, Colorado.

The American Council for Beiig
Broadcasts will hold a Conventiof
Conference in Baton Rougg
Louisiana, on May 25, 1974. Theme i§
““A 1974 Redeﬁnmon of “The Publi¢
Interest, Convenience and Necesst
ty’?”

Business Briefs

Continental Electronics won |
$2,281,315 contract from the Repub
lic of Korean Office of Supply, to pro
vide the Korean Broadcasting Systen
with their high-power, short-wav
broadcast transmitter.

The W. Bert Knight Co., elec
tronics manufacturers’ representatives

| recently celebrated its 50th anniver

sary. At the celebration the compan)
announced its move into new headquat
ter facilities at Suite 110, 4001 Wes
terly Place, Newport Beach, CI
92660.

Bonneville Program Services ha
been re-named Bonneville Broadcas
Consultants, to more fully reflect il
scope of activity. The company retaifl
its same address in New York.

Sansui Electronics Corp. has af
pointed new representatives in two tef
ritories: Century Sales Ltd., Inc. €
Texas, Oklahoma, Louisiana and All
kansas; and Schak & Associates f¢
Minnesota and the Dakotas.

Granger Associates has completé
acontract with ITT to provide 960 !
radio terminals for use in the Missi¥
sippi Educational Television Micm
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| ANTENNA
MONITORING
WITHA _ o A |
COMPLETE : e

FCC TYPE APPROVAL NUMBER 3-218

TRUE DIGITAL SYSTEM

The DAM-1 is a true digital antenna monitor designed

i
specifically for measuring the parameters of broadcast frequency e A true digital antenna monitor
z directional antenna systems. Digital data is not obtained by adding specifically designed for broad-
fk an A/D converter to the output of conventional analog circuitry; cast directional antenna systems.
'; instead, the latest digital techniques and TTL components are . . .
& applied to achieve a truly digital approach to phase and current o Complies w'.th FCC .m.on'.tor and
ratio measurements. Data is displayed on front panel seven- remote reading specifications.
4 segment digital readouts to minimize reading error. A simplified DAM-1 has received FCC Type
W selection system reduces operation of the DAM-1 to a straight- Approved Number 3-218.
;Il forward procedure.

TWO WIRE TRANSMISSION REMOTE CONTROL UNITS DAML-1/DAMR-1

e S — The DAML-1 and DAMR-1 provide for long distance remote
| woa | KR - control and readout of the DAM-1. Digital data is transmitted
= s i in both directions by integral FSK modems at 300 BPS.
i ~+« OOOOD . HARDWIRE REMOTE CONTROL UNIT DAMH-1
—
- - m > The DAMH-1 provides for remote
A GIQI’ J control and readout of the DAM-1
e ) at distances to 1,000 feet.
A

TWELVE TOWER EXTENSION UNIT DAMX-1

s =
The DAMX-1 permits the DAM-1 to be used for directional I l ]
antenna systems with up to 12 towers. - -

TOROIDAL CURRENT TRANSFORMERS TCT

The TCT-1 and TCT-2 are precision toroidal current
transformers to provide RF sampling voltages for the
DAM-1 or other metering applications. i

COMBINED DIGITAL TRANSMITTER REMOTE
CONTROL AND MONITORING SYSTEM TMCS-1

The TMCS-1 provides full transmitter control and digital
antenna monitoring. Includes integral FSK modems. H

5534 PORT ROYAL ROAD
SPRINGFIELD, VIRGINIA 22151
TELEPHONE: 703/321-9845
TWX: 710-831-0620

DELTA ELECTRONICS

‘Circle 114 on Reader Service Card
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Send only
the best.

CBS Laboratories’ new Cahbratuon Test Generator puts color to the
test. Providing an extremely stable signal, the CLD-1200 permits accu-
rate testing, evaluating anJ calibrating of color television equipment.
Digital circuitry insures precision pulse timing.

The CLD-1200’s wide rangeof test signals far exceed industry stand-
ards. All test signals are available simultaneously!

The CLD-1200 can even be used as a standard sync generator. From
CBS Laboratories, of course.

CBS LABORATORIES

A Division of Columbia Broadcasting System, Inc.
227 High Ridge Road, Stamford, Connecticut 06905

Circle 115 on Reader Service Card

the heautliul di‘

Your product will be distinct from all line of Optima case
others in one of these elegant enclo- Write Optima E
sures. An adaptable system of instrument of Scnennflc-Atlariabc. 216
housings, counter and storage space. Industrial Bouleva
Available in many vibrant colors and fin- 30084. Or call- f
ishes. Get information on the complete

r—
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NEWS

wave Interconnect System. The n
statewide educational television bro:
casting network centered in Jacksi
Miss., will serve the major populati
centers via 18 sites throughout ¢
state, for the Mississippi Authority fi
Educational Television.

AEL Communications Cor
(AELCC) was awarded a $1,500,
tumkey contract for construction of
fully bi-directional cable TV plant j
Columbus, Ohio, for Coaxial Co
munications of Columbus, In
AELCC is adding 300 miles to an exis
ing 170 mile plant that serves more th;
10,000 subscribers, and is the large
known 2-way pay-TV system in t
country.

The Robert E.L. Kennedy broa
cast engineering firm has been ex
panded and reorganized under the na
of Kear and Kennedy Associate
Archer S. Taylor, of Malarkey, Tayl
and Associates, will act as the supervi
ing engineer of the new firm, whie
will consist of Bob Kennedy’s staff a
Dr. Frank G. Kear, Kennedy’s origin
partner, who will assist in special clie
projects, as a consultant to the ne

soundtrack of Paul Kagan Associate
‘‘Cable TV Regulation’” seminar he
in New York City on Jan. 31, 1974. A
conference materials are included wi
the transcript. Cost is $75 for those wh
did not attend, and $50 for those wh
did.

Home Box Office, cable pay T
network, has added service to Comin
and Nassau County, N.Y., and M
Carmel, Pa. These newly affiliated sy
tems give Home Box Office a total o
21 in Pennsylvania and New York.

Logan Cable Television, wit
franchises in Bellefontaine, Russells’
Point and Lakeview, Ohio, has beer:
merged with Communivest, Inc., 0
Los Angeles, Calif., which presently
operates six cable TV systems.

Marconi Communication Syste
Limited, a GEC-Marconi Electronics
company, will be supplying, installing
and commissioning new 15kW v.h.f
TV transmitters for the Singaporé
Ministry of Culture's Department of
Broadcasting. Singapore TV is going
into color this year, carrying the new
programs on the Marconi transmitters:

‘Two new audio sales representatives
have been appointed for the Northwest®
and West, by AKAI America. The'?
company will be represented in the
West by Cable of America, Inc., with™
headquarters in Commerce Clly, Col- !
orado and in the Northwest by Ross E-
Robbins and Associates, with head- {
quarters in Seattle. -
continued on page &
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\ NEW VECTORSCOPE JOINS THE FAMILY...

“ow there is a choice of three
Jictorscopes from Tektronix—
NE: The new 1420, a compact
it that is especially well suited
or camera contro! units, video
I 0e recorders and similar
sstallations. TWO: The Vector
" splay Option available with
I:KTRONIX Color Picture
“onitors. THREE: The 520A, the
I tablished standard of
Lictorscope performance and
atures.

Vectorscopes are used to examine
the chrominance components of the

.video signal. Where this examination

requires a simple but accurate vector
display, or when your differential gain
or differential phase measurements
are to be made with moderate
resolution, the 1420 is well worth
consideration. The 1420 is half-rack
size allowing for side-by-side
installation with the 528 waveform
Monitor. In applications that require
high-resolution measurements of
differential phase and differential
gain, or where dual vector displays or
time base displays of luminance, red,
green, and blue are needed the
TEKTRONIX 520A is recommended.

A more specialized, but no less-
accurate simple vector display is
available as an option with
TEKTRONIX Color Picture Monitors.
The vector option uses calibrated
drive signals derived from the
precision circuitry of the picture
monitor to produce a vector display
on a separate half-rack width monitor
scope. Display phasing and
amplitude are slaved to the hue and
chroma controls of the picture
monitor.

TEKTRONIX
e o ¥

committed to
technical excelience

Tektronix, Inc., P.O. Box 500, Beaverton, OR 97005



www.americanradiohistory.com

EQUALIZER SYSTEM

Now Unique features provide superior color
Used by Many picture quality...
Leading Stations e Direct waveform correction by

Ot adTanay incremental time method

Datatek products: * Phase and amplitude equalizing
e Envelope Delay A0
Measuring Sets * Corrects errors left by existing phase
* Video-Audio Routing equalizers
A :‘”'l';“t"_’: . * Removes smearing, streaking, antenna
CJ udio Distribution A
Amps reflections

* Video & Puise D.A.s ¢ On Air adjustments using VITS

W -~ (201) 964-3656

Circle 118 on Reader Service Card
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DATATEK 1200 w. cHESTNUT ST., UNION, N.J. 07oay

PRO SERIES
Combination System

It's another new and creative idea
from Pentagon. The all new PRO
and AUDIO-VISUAL line of tape
duplicator systems.

Pentagon, a respected name in
the industry, has taken no short-
cuts in the design & development
of this duplicator series.

Loaded with innovative features,
the Pentagon line of duplicator
systems is both handsomely de-
signed and functional.

See why Pentagon is the dup-
licator’'s choice when it comes to
hightspeed tape duplicating equip-
ment.

Write or call for an illustrated
brochure covering Pentagon’s full
line of duplicator systems and
premium cassettes.

AV-SERIES
Combination System

PENTAGON

4751 North Olcott Ave., Chicago, lllinois 60656 (312)867-9200

Circle 119 on Reader Service Card
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At its annual meeting in February,
The Arizona Cable Television
Association passed several resolutions;
condemnation of NAB and networks®
programs opposed to pay cablel suppor
of the McClellan Copyright Bill (§.
1361); protest of present FCC non:
duplicating regulations and opposition
to all forms of government ownership
of cable systems.

Newly-elected ACTA presideng
Bruce Merrill, at ACTA’s first annuaf
Legisiative Luncheon, explained the
association’s role in serving the state’
communities and stated legislativ
goals hoped for cable. ACTA and th
Arizona League of Cities and Towns
have co-sponsored a bill introduced i
the State Senate designating the cities
and counties as the local licensing au
thorities. The bill, if enacted, woul
seem to rule out-any state role in cabl
regulation.

Leaders of the media are among th
invitees to a major national meeting:
which will bring together decision-*
makers from many varied fields to ex
plore the energy problem and possible
longterm solutions. The meeting,
“*Energy: Today's Choices
Tomorrow’s Opportunities,”” spon-
sored by the World Future Society,
will be held April 24-25, at ther
Washington Hilton Hotel, Washing-
ton, D.C.

Though confronted with a reductiol
in the availability of vinyl used in man
ufacturing phonograph records due t
the current energy crisis, the recorde
music industry is projected to rise
from a 1972 sales level of $2 billion t
$3.4 billion by 1982. This projection isi:
based on a study by Frost & Sullivan,
Inc., which revealed that the industr
will release less material, concentratin
on proven artists and better quality rep
ertories. It is also projected that peo
plé having to stay home more often
because of the gas shortage, will listen
to more records. Increased costs will be
justified because of material costs.

American Satellite Corporation
(ASC) has taken a major redirection in
its plans for a domestic communica-
tions satellite for the U.S. Using 2
leased satellite, for a minimum of two
years, instead of purchasing its own
satellite, ASC’s new operations plan’
calls for start of communications serv- -
ice in July 1974. Long-range plans still *
include a satellite system of its own.

Senator Lowell Weicker
(R.-Conn.), introduced a bill to abolish
the Office of Telecommunications
Policy. He says the government:
‘‘should not be in the business of re-
viewing the quality and scope of nof-
governmental communications’’> and
has often thwarted work of the FCC.

continued on page 83
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'*t Indies Isles. Bequia, Carriacou. Dutch St. Maarten.

dish Antigua. French Martinique. Beautiful schooner.

ite sails. White beaches. Pink beaches. Black beaches.
iforts. Native markets. Volcanoes. Beachcombing. Sailing.
pathing. Skindiving. Boasun’s chair ride. Great grub.

at grog. Limbo. Goombay Golden moons. Beach parties.

1t watch. Iridescent sunrises. Intimate shipmates.
ridoscopic sunsets. Star spangled skies. Steel bands.

L 7pso. Exotic Caribbean. 10 adventurous days. From $265.

it's a Windjammer Cruise. Come on.

- Cap'n Mike. Send me your color brochure
P.O. Box 120, Dept.
Miami Beach, Florida 33139.

@ Windjammer Cruise

Circle 120 on Reader §ary!oe |
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INTRODUCING THE NEW ECONOMICS
OF BROADCAST TELEVISION...

AND A PRODUCT LINE THAT

BREAKS WITH TRADITION

Here are two important new broadcast
television products that make sense for
today and the years ahead. They are
the result of fresh creative thinking and
the belief that today’s broadcast envi-
ronment demands a substantial reduc-
tion in equipment operating costs,
lower initial purchase price—plus per-
formance that exceeds the best the in-
dustry has known. The IVC-9000

Broadcast Videotape Recorder accom-
plishes these goals by challenging and
suGCassing existing quad concepts. The
IVC-7000 Camera offers performance
that equals or exceeds that of the best
cameras now in use yet at a mid-range
camera price.

That’s what we mean by “the new
economics.” Let us help vou break
with tradition.

L=
Changing the
Picture in _swawn
Broadcast il
Television © "
International Video C;)rporalion
Circle 121 on Reader Service Card
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INTERPRETING THE

I ‘ RULES &
REGULATIONS

The “"New"” Prime Time

Access Rule

By Frederick W. Ford and Lee G. Lovett
Pittman, Lovett, Ford and Hennessey
Washington, D.C.

The Commission instituted an inquiry into possible
changes in the prime time access rule less than a year after
the rule became fully effective.! Comments were filed by
interested parties (forty in number totalling approximately
1,200 pages). The filing of Reply comments (by fifteen
parties) was followed by two days of oral hearings before
the Commission en banc (July 30 and 31, 1973) in which
54 persons participated. The Commission subsequently
adopted a comprehensive 84 page Report and Order?

Instituting major revisions in the prime time access rule. -

“Old” rule eased

Network affiliates in the top 50 markets® will no longer
be restricted (as of September 1974) in the programming
that they may carry in the first half-hour of prime time
(7-7:30 p.m. Eastern and Pacific Time, 6-6:30 p.m. Cen-
tral and Mountain Time).

The prime time access rule is effectively limited to the
second half-hour of the prime time period (7:30-8 p.m.
Eastern and Pacific Time, 6:30-7 p.m. Central and Moun-
tain Time), Monday through Saturday. The access rule
has been completely eliminated on Sunday. Thus. only
six half-hours per week must be “‘cleared’’ of (/) net-
work, (2) off-network and (3) feature film programming.

“‘Off-network’" refers to programming formerly on-
network, and now in syndication.

All feature film programming must be ‘‘cleared’’ from
the access period. This requirement eliminates the
definitional controversy between made-for-theater and
made-for-television feature films.

One of the six “‘cleared’’ half-hours may be network or
off-network provided that the programming consists of
(1) children’s specials, (2) documentaries or (3) public
affairs programs.

The Commission defines ‘‘documentary’” program-
ming as “‘any new program which is non-fictional and
educational or informational, but nor including programs
where the information is used in a contest umong partici-

ants.””
P The Commission went to special lengths to emphasize
that stations must devote **an appropriate portion™ of the
““cleared’” time to programs(/ } designed for children, (2)
dealing with particularly significant interests, problems
and affairs of minority groups and, (3) dealing with prob-

www americanradiohistorvy com

lems and needs of the station’s community of service 2
determined by ‘‘its regular efforts to ascertain communit
needs.”’ Yet it should be noted that the rule, as adopte
contains no specific ‘‘cleared’’ time programming ré
quirements. This may be due, in part, to serious Fir
Amendment considerations relating to government reg
lation of program content. The Commission may have fe
that a more ‘‘informal’’ approach, via discussion in t
Report and Order, would spur stations to more significal
public interest use of ‘‘cleared’’ time. Of course, t
Commission has the option of amending the rule shou
stations prove reluctant to program locally significas
material in the *‘cleared’’ periods.

Exceptions to the “new” rule

The Commission has recognized a number of situatio
in which the public interest compels an exception to th
ban on network programming during ‘‘cleared’’ time
These include (/) sports runovers, (2) time zone differ-§
ence problems, (3 ) exceptional international and nationa
sports event and ‘‘special’’ nature programming, (4
pre-game shows in connection with important sportss
events, and (5) fast-breaking and on-the-spot news cover
age and political broadcasts.

(1) Sports runovers: These situations usually involve
late-afternoon sports events, such as football games
which “‘usually, but not always,”” ¢
Commission’s Rules require that the event be scheduled
so that, under normal circumstances, it would end by 7
p.m. If, then, extraordinary circumstances occur (such a
double overtime in basketball or rain delay in baseball)

for the purposes of the 7:30-8 p.m. ‘‘cleared’ time
period.

(2) Time zone difference problems: The Commissio
has recognized important problems arising for stations
operating in Mountain and Pacific time zones with regard
to the new 7:30-8 p.m. *"cleared’’ time period. Problems
may arise, for instance, where a sports event (i.e., @
World Series game) played in the East, runs from 8 to 1
p.m. Carriage of the game on Western stations would
preempt the ‘‘cleared’” access period. In such ‘‘time zoné}
difference’’ situations, the Commission’s ‘‘new’’ rulé

continued on page 26°
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GNAVOX SELLS THIS TOTAL AUTOMATIC
LOR TVCAMERA FOR ONLY $2,500.

The Chromavue 400 camera
weighs less than 7
pounds. Works indoors

and outdoors under normal
lighting. The elec-
tronic viewfinder-on top
EIVGS instant replay in black
\ and white.

.

L5

The only operating
ontrol is a power on'off
switch in addition to
. he normal lens controls
of iris, zoom and focus.
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FCC RULES & REGS

states that these occurrences are not to be considered
network programming for the purposes of the access rule
since ‘‘clearly, it would not be in the public interest to
forbid carriage of the games themselves.”” The Commis-
sion further states that there are *'too many complexities
to warrant the formulation of an iron-clad rule,”” includ-
ing requiring stations to ‘‘clear’’ a later half-hour of
network, off-network, or feature film programming. Yet,
the Commission expects a somewhat vaguely defined
voluntary adherence to the ‘‘spirit’” of the rule. Thus,
where the network does not provide programming to a
Western station after the *‘special’” event, and the station
has a significant amount of prime time available, the
Commission would expect that some of the time be de-
voted to local or ‘‘first-run-syndicated’” programming,
the promotion of which is the prime time access rule’s
purpose.

3) “‘Special’’ programming: When a network devotes
“all or substantially all’” of its prime time to a particular
type of special program, the Commission has decided to
permit use of the 7:30-8 p.m. *‘cleared’ period for such
programming by affiliated stations. This exception to the
general access period rule is most likely a direct result of
unanimous disagreement with the 1972 Summer Olym-
pics exemption denial. At the same time, concern is
voiced over potential abuse of this ““special’” program
exemption. The Commission has therefore limited the
exemption to: ‘‘(/) international sports events (Summer
and Winter Olympics), and perhaps some others such as
Pan-American games, (2) New Year's Day bowl games
(an established situation) and (3) other network program-

ming of a special nature which is neither sports events n
motion pictures.”’

(4) Pre-game shows: The Commission noted
significant number of waiver requests (under the ‘‘old
access rule) for pre-game shows starting at 7:30 p.
followed by a sports events at 8 p.m. (i.e., World Serj
and All-Star games). Pre-emption of the “‘cleared’’ ti
period for such pre-game shows 1s considered to be in
public interest by the Commission—but only to a ve
limited extent. The ‘“‘new’’ rule therefore permits ea
affiliated station to present pre-game shows during t
“‘cleared’” period five times each broadcast year.

(5) Fust-breaking news and political broadcasts: T
“‘old’’ rule exempted special news programs involvj
(1) fast-breaking events, (2) on-the-spot coverage of ne
events, and (3) political broadcasts by legally qualifi
candidates.

The “‘new’’ rule liberalizes this exemption in tw
ways. First, one of the six weekly “‘cleared’’ half-hou
may contain regular network or off-network public affai
programs. Second, on-the-spot coverage and fas
breaking news coverage may contain ‘‘related’’ pr
gramming. The Report und Order cites as an example
broadcast, on the night of former President Truman'
death, of interviews with him filmed in the past.

’

The political broadcasting exemption is liberalized to |

include any “‘political broadcasting activity by or on by
yop g y by

half of a candidate or candidates.” This is a significant |

change from the ‘‘old’’ rule limiting the exemption &
political candidate use.

The controversy continues
Opponents of the prime time access rule contend th
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LOOK AT IT THIS WAY.

“*Grandsron”

will help make an impact on your listeners and your
profits using proven multi-tfrack production techniques. We
guarantee you'll love GRANDSON'S new production results
and unique versatility. Where else can you find an affordable, fully
modular, professional recording / production console with 54 inputs
18 mixing positions—and on-air capability?
Ask us about GRANDSON today.

auditronics.inc.

P.O. Box 1263/ / Menphis, Terin. 38112 / 901/276-6338

The world leader in recording consoles at sensible prices.

Circle 123 on Reader Service Card
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Iniroducing the switeh of a lifetime!

The new coaxial switch
from ITT Jennings

is designed for over

7,000 switchings a day
for 100 YEARS!

It’s the ideal switch for high
reliability applications:
Video Communications,
CTV, CCTV, Microwave
Data Links, Satellite
Telemetry or Automatic
Data Acquisition Systems.

The super compact modular
coaxial switch from ITT Jennings
comes in 8 configurations—

1 x 1 through 1 x 8. They are
stackable and can be used for
the most complex cross bar
matrices and switching trees.
They offer the advantage of
custom flexibility with-standard
units . .. you can easily have

1P, 42T or 3P, 25T . . . for the
new ITT Jennings Coaxial
Switch provides the most
efficient way to get the

job done.

Switching is electrically
controlled, perfect for remote
and automatic switching of 50
to 75 ohm lines.

Y

Features:
e Extremely low noise
e Sealed contacts for highest
reliability
e Operating frequency to
300 MHz, up to 250 V peak
e Insertion loss less than 0.5 dB

So, if it’s time for a switch, we've
got it, and you'll never find one
as versatile or rugged.

Send for all the specs, or give
us a call at the number below.

TT JEN N I N GS 970 McLaughlin Avenue - San Jose, California 95116 « (408) 292-4025

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH 'CORPORATION
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Orputitonaftripod and
get a studio camera that
cant e pedat for mobility
(Production staff, please note. )

We think this is all pretty
mpressive. But even maore so
s the fact that the TKP-45 puts
ouf pictures that compare
with our fop-of-the-line TK-45
Color Camera. And it has
the same automatic feafures.

There's alotmore to it
than thar,

| Introducing the TKP-45. Tofind out, wrife RCA
b ntil now, if you wanted o Broadcast Systems, Bldg. 2-5,

Camden
fibortable color camera, you /
i Bl oo oee TR

t Either a small one that
F|vasntvery good.

Or agood one that
b vasntvery small,

So big, in fact, that most
8 > it had fo be carried cround
T‘ N aheavy backpack,
| RCASs new TKP-45 doesn’t
N Jetonyour back in alof
1 of ways.

[ts 20 pounds will rest
it Comforfaibly on one shoulder.

Circle 125 on Reader Service Card
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Understanding Automatic
Digital Logging and
Data Acquisition

=y

By Virgil D. Duncan, P.E., and Malcolm M. Burleson

Broadcasters can be in the vanguard in taking advantage of state of
the art techniques in digital logging—which can be extended into

full-fledged automatic control systems. Equipment is available. This
article on basics tells broadcasters what's possible now—from it you

plan for the future.

Logging is the conversion of analog data, such as meter
readings, into numbers or facts which are written down
in a log. This is time consuming and directly affects
costs, productivity, and ultimately profit. Digital sys-
tems offer the advantage of absolute readings, not sub-
ject to visual interpretation and human errors, with
accuracies up to ten times that of comparable meter
readings. An automatic digital logging system can there-
fore perform this necessary function faster and with a
higher degree of accuracy than was previously possible.

With the ever increasing complexity of engineering
plants, industrial processes, and control, the use of data-
logging techniques is becoming a widespread necessity.
Because of the uniformity and accuracy required of the
data and the increasing amount of information to be
logged during the operating hours, automated techniques
of data collection and analysis have become imperative.
Manual logging has become too laborious, slow and
difficult in terms of both time and accuracy. The prob-
lem is further compounded by the spiralling labor costs
and the reluctance of persons to undertake routine
chores such as reading and recording at regular intervals

Analog metering via digital recording is an example of
broadcast equipment logging. The McBee VII/21 Automa-
tic Digital Logging System was designed for this purpose,
and is a complete, self-contained system, including the
printer. The system displays and prints date identification,
time, channel number, and data such as volts, amps,
power, etc. In addition, the Logging System incorporates a
real time, solid state, 24-hour digital clock, the time of which
can be both visually displayed and printed out.

Fig. 1. Simple chart recorder as a
logger.

————————

the values indicated by meters and dials. The installation
of a data-logging system is very often the first step
toward full automation of the facility. Such a system
not only serves as a base which can be extended to a
full-fledged control system, but also provides valuable
information that can aid in the design of the control
devices.

The simplest data acquisition systems may incorporate:
no components other than a recorder, shown in Fig. I,
to register these measured values. An example of this is
the chart recorder. However, any practical data-logging
system includes at least a possibility of primitive evalua- |
tion by technical personnel. This appears to be desirable |I
not only to reduce the amount of data involved, but also /|
because the results of the measurements cannot be di-
rectly utilized or easily interpreted. For example, the
data obtained from different test points have to be«
correlated, linearized, compared, averaged, or otherwise
reduced to make them meaningful for any subsequent |
use. Automatic control is merely an extension of data- |
logging techniques.

However, the data acquisition system can be consid- |
ered as an open-loop control system whereby any con:
trol of the process based on the output of evaluation i
carried out manually and forms the link between the
evaluation and the control functions. Of course, data
logging is a first requirement. Here, data-logging serves
primarily for monitoring and investigating the perform:
ance and as an aid in the future control of the operation
of the equipment. In contrast, in a closed-loop control |
system, the data output immediately and automatically
controls the operation to compensate for any deviation
of the performance from the design requirements.

Data acquisition and recording, such as with the
V-11/21 Automatic Digital Logger, when operated at
three measurements per second, would acquire and re-*
cord 10,800 readings per hour. This large amount of¥
data is unnecessary in the majority of installations and"
there is a high degree of redundancy in this information:
It is apparent that some form of data reduction must bé
included. This cun take the form of & increased timé:
interval acquisition, b. out-of-tolerance or abnormal
functions recording, or ¢. a combination of these.

Mr. Duncan is a Consulting Engineer and Mr. Burleson i§
president of McBee Laborutories, Inc., Washington, D.C.
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© 2. Automatic digital logger and data acquisition system.

™

Fig. 4. Special type of DPM comparator.

3. Typical analog comparator for alarm for controller use.

An obvious solution is to ignore all data pertaining to
wrmal operation and to register only data in cases of
«normal function where permitted. This form of data
I luction is made possible by limit comparators. The

lit comparator, as its name implies, compares the
siasured value with an upper and/or lower limit of the
fiiable beyond which the operation is considered ab-

rmal, and accordingly provides an output.

iThe comparator can be either digital or analog. In

g uneral, analog tolerance comparators are used directly

‘0ss test points to provide continuous tolerance moni-
ving for alarm or control. An analog alarm/controller

'mparator is required for each test point. A typical
salog comparator is shown in Fig. 3.

The digital comparator is generally located after the
1t point scanner and the analog-to-digital converter
' DC). Here, the test point must be first scanned and
‘isitized before an evaluation comparison can be made.
I70 types of digital comparators are generally used. The
ist is a digital comparator with HIGH and LOW set
2ints for all the channels or test points to be scanned.

ly one comparator is required and is satisfactory
nen all the channels scanned have the same voltage

ale and the same tolerance. The second is a pro-
mammed digital comparator which has a HIGH and

DW set point programmed for each test point scanned.
s type permits the comparator to operate at different
@ Itage levels and different tolerances for each test point
“lanned.

In case of non-critical operation, the comparator out-
1it may be used simply to activate or inhibit the acquisi-
¢ or recording device, depending on whether the “NO

J” or “GO” output is utilized, to record special mark-

gs alongside the measured data, to print in red, etc.
fith the more critical operation, it is often required to

rnish an audible alarm, to provide scanning and make
peated measurements, or to combine any of these

PRI, 1974—BM/E

Fig. 5. A 256-point data acquisition system, computer controiled.

operations. These functions may require special units or
may be included in the limit comparator.

Another method of data reduction is to limit the
number of data samples measured over a given period of
time. This is especially useful where the parameters
being monitored may vary slowly. This condition applies
to power, voltage, temperature, humidity, pressure, etc.
Again, assuming three measurements per second and a
minimum of ten input channels, each test point would
be sampled at intervals of about three seconds. In many
applications, sampling intervals on the order of minutes
to hours are acceptable, although to preserve the correla-
tion among the values measured in the different chan-
nels, the time difference from one channel to the next
must be kept as short as possible. The usual method is to
operate the scanner from a digital clock at pre-
determined intervals: e.g., every ten minutes or every
thirty minutes or longer.

The digital clock also furnishes time base gate pulses
for operation, as well as providing relative time or time-
of-day information for the recorder. In general, a data
acquisition and logging system includes both a limit
comparator and a digital clock used concurrently. Each
scan is triggered at pre-determined intervals, and during
the scan cycle all the channels are measured and record-
ed. The out-of-limit values are distinguished by special
markings or ink color. However, all data acquisition
systems do not use a real time clock nor do they incor-
porate a printer or recorder. Such a system is shown in
Fig. 5.

In the data-logging operation the test point scanner
controls and coordinates the activities of the different
instruments of a system. A measurement sequence could
be as follows: At the beginning of a measurement, the
test point scanner resets the measuring circuits to zero,
connects the transducer (corresponding to the test point
to be measured) to the input of the analog-to-digital

wwwW americanradiohictory com
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SOURCE
SENSORS
DR
TEST POINT

Fig. 6. A block diagram
showing atypical digital data
acquisition and logging
system.

ANALOG
COMPARATOR

Y

|

A4

[ ANALOG
DIGITAL
CONVERTER

RECDRDING INSTRUMENTS

converter, applies excitation voltage to the transducer if
necessary, sets the input voltage range and other measur-
ing conditions of the A/D converter, and selects the
desired recording format, including symbols. After a
suitable delay time, the test point scanner triggers for a
measurement to be made. At the end of the measure-
ment, the A/D converter unit sends a signal (conversion
is complete) by which the recording device is triggered.
After completion of the recording, the test point scanner
receives a feedback signal from the recording device,
which then disconnects the transducer or measuring
point, switches to the next selected test point and begins
the next measurement. Different systems operate at dif-
ferent speeds. A small simple system may have one data
conversion and one printout per second, while the larger
type, such as the System 256, will have analog data

Fig. 7. The naked mini/alpha 16 computer.

—

L SCANNER

POWER ROTATION AND FLOW RATE

VOLTAGE 8.0.0 CO awD CO
CURRENT CONOUCTIVITY AND pH-vALUES
TEMPERATURE FLUID AND GAS PRESSURE
HUMIDITY voLume
STRAIN AND FORCE REYOLUTIONS -

A

|

|

SIGNEL } OATE I'

CONDITIONER > IBENTIFICATION |

,T

f——

I |

DIGITAL -
{ CLOCK J

l DIGITAL
COMPARATOR

¥ 4

OuTPyuT

COUPLER

] . v C

PRINTERS TAPE PERFORATDRS
TELCEPRINTERS CARD PUNCHERS
ELECTRIC TYPEWRITERS MAGNETIC TAPE RECDRDERS

sampling at a throughput frequency of 100 KHz. A’
typical digital data acquisition and logging system i
shown in Fig. 6.

In overlapping operation, the test point is discon-
nected at the end of the measurement at a particulary
channel, and the test point scanner switches to the next
test point even before the recording of the data is
completed. Thus, the recording of a measurement in a
channel is carried out at the same time as the measure:
ment in the succeeding channel, and so the overall data
acquisition speed can be increased.

If the extent of evaluation and processing require-
ments warrant it, a minicomputer could form part of the
data acquisition system. Alternatively, the data acquisi-
tion system could be placed under the command of 2
central computer such as the Naked Mini/Alpha 16 as
shown in Fig. 7.

The use of the computer affords more flexibility but
has to be paid for in increased system cost. In computer- |
based operation, the computer can take over not only}
evaluation of the measured data and the scaling and
linearizing operation, but also the control of the com:
plete system, in particular the test point scanner. Thus:
scanning need not be carried out sequentially, but can?
take place randomly depending upon the stored or input
program, or even depending upon the results of previous |
measurements or evaluation. The control of the rest of
the system can take place indirectly through the test
point scanner as in the data-logger operation or directly
by the computer. BM/E
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Frequency Monitoring—

hoose A Counter

e FCC nolonger requires a station to use a type—approved unit for

nnitoring the carrier frequency. But you still have to measure and log
1t least every 40 days (but never outside a calendar month) for radio;
ery 30 days for television. And you still have to be on frequency,
vhin the FCC tolerances, at all times. The recent advances in digital
unter design make them freshly attractive for doing the measuring

J.

reported in this magazine and elsewhere, the Federal

mmunications Commission is recognizing advances in

accuracy of measuring equipment and the stability of

tadcast transmitters by removing, in some applications,

| requirement for type approval of the monitoring
© jipment used by broadcasters.

:arrier frequency monitoring is one of these areas of

1 xation. You can now use any frequency measuring

.-xpment you want: the FCC is interested only in the

‘| result, the maintenance of your carrier frequency
nin the legal tolerances. The measuring requirement as

h is now, for radio, at intervals of not more than 40
s, but without skipping a calendar month; and for
t+lvision, the same with a maximum interval of 30 days.
[ b measurement must be logged when made, with nota-

«a on the method and equipment used. Monitors reading
n deviation from frequency are allowable (as noted
i©w), but you must log the frequency, notthe deviation.

lhus a station operator can if he wants, abandon fre-

uncy measurement entirely and hire a consulting firm to
nasure it once a month—or more often if he wants that.
iwill be within the rules if his frequency has not, in fact,
ee outside the tolerance.

. e should remember though, that his responsibility for
Jirjuency compliance exists throughout the month, and
i« just when the measurement is made. Moreover, the

tponsibility stays with the broadcaster, whether he hires
iputsider to do the measurement or does it himself. If the
siside firm finds a carrier to be proper when it is in fact

of tolerance, it is the broadcaster’s fault and he can’t
ift the responsibility to anybody else.

Against the option of hiring outside measuring service,
{7k broadcaster can now choose from an abundance of
~ thiquency counters and frequency-error monitors that will

o the job with all the accuracy required. In the last few
yars, the range, accuracy and quality-per-dollar of dig-

“il frequency counters have all gone up dramatically. As

ready noted, this fact was a principal reason for the
£C’s relaxation of equipmert requirements. Thus, the
tpadcaster who wants to watch his carrier frequency
tmself can get the equipment to do it at remarkably low
fices. He will certainly buy his own equipment if he
snts a day-by-day check on carrier frequency, as a great

‘mny broadcasters do.

The frequency monitor that reads the deviation from a
arier frequency, in many cases setting off an alarm if the
gviation exceeds the allowable amount, 1s an excellent

# “-aoice for many stations, and there are hundreds of them
use. However, the broadcaster may well want a sepa-
te counter in addition that reads a range of frequencies,

>RIL, 1974—BM/E
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Table I—FCC Tolerances

Minimum
Tolerance
Broadcast Frequency FCC in Parts/
Service Assignments Tolerance Million
AM Broadcasting 535-1600 KHz 20 Hz 12.5
FM Broadcasting 88- 108 MHz 2 KHz approx. 20
TV Broadcasting 54- 88 MHz 1 KHz approx. 11
174- 216 MHz " 4.6
470- 890 MHz " 1A
Non Commercial
FM, 10 watts only 88 108 MHz 3 KHz 30
Remote Pickups, 1606-1646 KHz .01%-.005%, 50
aural 25- 26 MHz base station;
152- 170 MKz
450- 455 MHz .02%-.005%
remote dependent
on power and
frequency
(Sec. 74.461)
Aural STL's
intercity Relays 947- 951 MHz .005% " 50
TV Remotes, STL's 1900-2500 MHz .005% 50

6875-7125 MHz
12.7-13.25 GHz

Intercity Relays

Typical of latest /ow-pr/ced counters useful for broadcast
frequency monitors is Hewlett-Packard 5381A (small unit on top
of cabinet) covering 10 Hz to 80 MHz, good for AM monitoring,
with seven-digit accuracy, for $249. Companion unit reaching
225 MHz is also available.

as a check on the deviation monitor and for other uses
around the station.

This would be especially true if the broadcaster has
responsibility for a number of different carriers: AM, FM,
TV, remotes, STL’s inter-city relays, etc., in some com-
bination. A counter reaching the highest frequency among
the various carriers, with some means of quick connection
to any of the RF sources, is close to a necessity. Remote
equipment, in particular, needs ‘‘tweaking up’’ fairly
frequently. Although the legal tolerances are wider on
remotes, the stability is also considerably lower, in gen-
eral, than that of station equipment.

continued on page 39
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Antenna Monitors:

The Specs Are Tighter

New FCC rules for directional-antenna monitors make type-approved
equipment mandatory, at different times for different categories of
stations. Here is the schedule, so you will know when you need such a
monitor, and a discussion of the two monitors that have been

approved so far.

In contrast to the removal of the requirement for type-
approval of carrier-frequency monitoring equipment,
topic of another article in this issue, the FCC is in process
of tightening the requirements for equipment to monitor
performance of directional antenna arrays. Type-
approved monitors must be installed by different
categories of stations over the next several years, as fol-
lows:

e New stations with directional arrays, and those making
major changes in their antenna systems, must put in type-
approved monitors as soon as they are ready to operate.

e Stations taking advantage of the new provision allow-
ing use of lesser-grade operators with directional antennas
must have type-approved monitors by June 1, 1974.

e Stations with remote control, reading the information
on directional antenna performance from the remote con-
trol point, must have type-approved monitors by June 1,
1975.

e Finally, every station with a directional antenna must
have an approved monitor by June 1, 1977.

So far, only two firms have received FCC type approval
for their directional antenna monitors: Delta Electronics
and Potomac [nstruments. The FCC told BM/E when this
was written that no other firms had even applied for the
approval.

The new monitor specifications set out by the FCC in
Docket 18471, make it clear that many if not all of the
older generation of monitors would not puss, if they were
submitted for approval. Highlights of the new tighter
specs are:

e Phase relation of current in test tower to that in refer-
ence tower to be indicated from 0 to 360 degrees, in
increments of (0.5 degrees, with increments of 0. | % read-
able.

e With multiple mputs (in addition to reference mput),
the monitor must be switchable from one to another for

| -II-

Potomac Industries Model AM-19D Is one of the two
directional-array monitoring systems type approved by FCC,
undernew rules. It Is also avallable with analog read-out; above Is
the digital form.

Other directional-array monitoring System so far approved b
FCC is Delta Electronics, DAM-1 above. Operation is digital,
described in story.

separate reading.

e Accuracy of phase determination mustbe *+ | degreef
current ratios between 2:1 and 1:1, and *2 degrees
ratios 2:1 up to 5:1.

e Repeatability of phase-ratio readings shall be +1 d
gree; Current amplitude ratio readings must be accurate
+2% of ratio up to ratios of 2:1, and 5% at higher ratio
with repeatability of +2%.

o Modulation on the carrier, up to 90% over the ra
100 Hz to 10,000 Hz, shall cause no deviation in the phé
angle reading greater than 0.5 degrees from the readi
with no. modulation.

o The specs have to be maintained over a 10 to 40 deg
centigrade temperature span, and over * 10 percent vari
tion in supply voltage.
That gives you an outline of what the designer of
directional antenna monitor is now up against. Any st
tion operator who still has a little time before he needst
new monitor, and is thinking about possibly building
own, is advised to read the FCC docket with-full cart
The FCC is also developing a set of requirements f
the equipment that samples antenna currents, for acti
tion of the monitor (Docket #19692). FCC comme
make it clear that a great deal of inaccuracy and unce
tainty have been found in some of the sampling equipme
incommon use. This Docket had not been issued when ¥
went 1o press.
The broadcaster has to keep in mind that his monito
standing alone, is only a guide as to what is happening it
his antenna array; the proof that his pattern is still the 0
described in his license depends on field strength mes
urements along the required number of radials and
other duta specified in Section 73,151 of the rules. Mo
tor data 1s a required part of the picture, but only one p
Delta and Potomac have tollowed somewhat differel
design routes in their antenna instruments. In the folloy
ing we consider the two separately.
continued on page
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ji= rall—it isn’t big.
Sl it will give big performance, flexibility,
{201 1y. Itis a VTR that can be anything or
ing you want it to be: bare bones, fully
41 &d, studio, portable, or mobile recorder.
. ore. lt's easy to operate and so small you
.+ = it anywhere. It's a modular system that
A tailor to any configuration to answer
orticular needs and save you money. Side-by-Side
ad—it isn’t a whole new standard. SR

ht means excellence: superb picture quality
ih performance.
2-2 is a single standard (more if you
igh band recorder that delivers broadcast
1ance that will exceed your most critical
‘ttions.
2.V ips or 15 ips, picture quality is matched
I\ & “the very finest quad recorders. A new
§ &1 dd-range digital time base corrector means
Bel r erformance and faster lockup. The picture
flbure through successive dub-downs.
i siadntegral sync generator is a standard
Ihisirand permits “stand-alone” machine
O
I 0! (vrything you expect from quadruplex,
21 2lelivers.

Top Stack
Configuration

il cost; isn’t expensive.

{911 AR-2 is the first quad to break.the barrier of
o wefor true quad performance. 1t produces a

) ‘Bnuicst signal comparable to any recorder, but

W0 azhine comes to you in many «cost-saving

aiirations.

I nially, you will save many thousands of

18 roy selecting only the features that fit your

J& ~ar needs and objectives.

WE< Jwnstream, the low cost of operation, in

St taance and man-hours, will save you much,

tore. Low-Boy
Configuration

dular and portable—it isn’t immobile.
1 it together any way you like.

i 'k two lightweight modules (transport and
raics) let you assemble any configuration
fyur space, preference, or budget.
nhe studio, you can mount the modules in
vby console, with an optional monitor
1eif you like.

' O location, you can place the modules side
d, or on top of each other, with or without
nnitor bridge—any way that fits into a
> wagon or van or even a boat or aircraft.

components are light enough so two men
dassemble and move AVR-2 in minutes. You

e2n roll the entire studio console through a
drd 36" doorway. By yourself.

uman engineered” —isn’t hard to
te.

"' §ajoy to operate, in fact—in the studio or

= ation. Because it is a single standard
L '\ ine, fewer controls are needed, and these
#8 2 |ogically grouped and well lighted so
#88 Jors can work even under extreme

lions.
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Lockup time is 1 second in NTSC, or 2
seconds in PAL/SECAM. Record and play on 90
minute reels (3 hours at 7.5 ips) for greater
program flexibility.

It saves money—isn’t expensive to operate.
AVR-2 operates off any standard AC outlet;
generates less heat. That's a serious consideration
in these days of the energy crisis.
The unique new video head assembly lets
AVR-2 run cooler, too, with less noise. It is the
smoothest, quietest, coolest VTR ever designed.

It’'s expandable—isn’t limited to any
configuration, big or smali.

That's how you save money. But you can add All components are light enough so that two men
accessories as you need them for super disassemble and move AVR-2 in minutes.
performance.

You'll want to consider refinements like our
Dropout Compensator to eliminate effects of
dropouts in color or monochrome playback.

Or a Velocity Compensator for better dubs.
And Auto-Chroma, for high-speed, automatic
equalization of color saturation.

Other options include Automatic Tracking
Control which lets you play back every tape
precisely.

Or Editec* for faultless editing—it lets you
make single-frame inserts, move cue tones, and
verify placement.

And ask about our Compatible Dual Track
Audio System that gives you greater audio
mixing and editing flexibility without sacrificing
the cue track. You can even record in a second
language or add voice-overs.

Options are simply too numerous to list. Tell
us your needs, and AVR-2 can be tailored to them
—even if you call for stereo.

It's a new breed of recorder—
not a cut-down version of something else.

Any Ampex video recorder bearing the
“AVR" designation has a big reputation to live
up to. And AVR-2 is no exception.

But since every user has different needs,
objectives, and budgets, we designed AVR-2 to
meet these needs. To provide unmatched
flexibility and economy consistent with

Roll the entire stud
quadruplex quality. console through a
doorway by yourse

There is nothing in the world like AVR-2.
it is the most versatile, economical recorder
ever built. No matter how or where you use it, it
will save you money and man-hours, in both
initial cost and daily operation.
For full details, contact your local Ampex
Broadcast Video Sales Engineer or write for
full information.

AMPEX

Ampex Corporation

Audio-Video Systems Division Easy to operate. F¢
401 Broadway | | controls are ngedl?

Redwood City, California 94063 ' g:‘c‘,’_ﬂéjfn';’%ﬁ‘
(415) 367-2011 lighted.

“Trademark, Ampex Corporation.

WWW americanradio
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f EQUENCY MONITORS cont. from page 33

Al right—how does a broadcaster choose a counter
- w1 the scores available? The obvious basic requirement

r ~ | already been stated: it must reach the highest fre-

. ncy the broadcaster has responsibility for. Don’t over-

{* & the other end of the spectrum; you may want the

= ity to make a check on the audio signal generators, that
~(ve out FM audio performance. Enough counters cover
“whole thing, from low audio to top RF, to make this an

jon. Such total range coverage at very reasonable

. 'es, is the gift of the latest digital techniques, plus
~ Jgrated circuitry.

- llhal about accuracy? In the accompanying table we

' . the assigned frequency bands of all the broadcast

. nces, and the tolerances now in effect under FCC rules

“withe carrier frequency in each case. A third column

@ o lovs the accuracy required in parts per million. As
davn, the highest accuracy required is for the top of the

| ¥ television range—most others are lower, some

¢ wh lower. Counters that better these accuracies are

(uely available.

& /1'hat about long-term stability? For making sure his
. ater stays on the nose, or is periodically put back
.2, the broadcaster has several methods. He can take

I * & nachine from time to time to a calibration service.

“alwie counter manufacturers have such services. Consult-

wirms can be asked to check a counter against their own

¢ hitlards.

i 5 calibrate a counter himself, the broadcaster can set it

1) read signals from WWV, which is accepted by the

- | as a staridard of frequency. Engineers will think of

nmber of ways to do this conveniently.

| nother option, more expensive but much less so than

‘ied to be, is to buy with the counter a special time base

! a very low aging rate. An oven-stabilized crystal

i15=m can keep a counter on the nose for months or years.

| large station with considerable lab work, as well as a

taiber of carriers to keep track of, such a time base can

ac attractive for a wide range of development, test, and

‘fartenance jobs.

»me of the principal makers of frequency counters for
sarer monitoring useful to broadcasters include Ballan-
‘1l Laboratories, Belar®, EIP, Inc., John Fluke Co.,
" lett-Packard Co., McMartin, Time and Frequency

(19289566

Qe B fa acate

soverage counter of extremely high accuracy is exemplified
)Systron-Donner 6057, 20 Hz to 18 GHz, for monitoring of any
“uency used in broadcasting or microwave relay work, with
12-digit readout.

Circle 190 on Reader Service Card

WL, 1974—BMW/E

TFT Pt
g v = o

FM FREOUENCY AND MODULATION MONTOR  MO!

Time and frequency Technology Model 723 reads deviation from
carrier, allowable under new rules if the frequency is logged.
Combinatjon with modulation monitor is convenient for many
stations.

Technology*, Tektronix, Systron-Donner and Weston.
In the last few years, their producis have, almost with-

out exception, reached a new, much higher level of per-

formance, than any we knew before. BM/E

*These companies make frequency counters incorporated in FCC type-approved
monitors.

ANTENNA MONITORS

cont. from page 34

Digital Interval Counting: Delta’s DAM-1.

This recently introduced unit reads the phase angle
between the test tower and the reference tower as follows:
first, the rf samples are converted to a low-intermediate
frequency. Zero crossing detectors open and shut gates to
define the interval between the test and reference samples.
Gated on and off is a pulse series, with 3600 pulses per
cycle of the intermediate frequency. The pulses that pass
the gate are counted to indicate the phase angle to 0.1
degree.

The current ratio is computed with the help of an
extremely linear voltage-frequency converter. with the
ratio shown in the front-panel readout, called up by a
switch.

Delta is also marketing new toroidal current transfor-
mers which are designed specifically for the sampling
process. The transformers have no connection to the cur-
rent carrying wire, which passes through a hole in the
transformer. The induced current is proportional to the
current in the wire or rod.

Digital or Analog:
Potomac Instruments AM-19 and AM-19 (D).

In these instruments the sampling line inputs are limited
and applied to an ‘‘and’’ gate. which puts out a pulse with
a duration directly proportional to the phase difference
between the signals. This is fed to an integrator which
provides a dc linear voltage proportional to the phase
difference. A difference of 180 degrees produces max-
imum output, for full-scale meter deflection, on the
AM-19.

On the AM-19D, the current is converted to digital
at the meter, for a digital read out. However, in both units
the output for connection to remote control systems is in
analog form. The maker’s philosophy on this is that since
most remote control systems operate in analog fashion, it
provides a simpler interface to have the antenna monitor’s
output for remote operation in analog form.

Similar rationale has been applied in the design of the
current ratio readings. Here again the sampling and meas-
urement are all-analog in the AM-19, but the readings are
converted to digital at the meter in the AM-19D. The
remote control output on both models is analog. BM/E

. —
AN 0 Tt
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Sideband Analysis of TV

Transmitters With
a Specirum Analyzer

The Spectrum -Analyzer offers.advantages over traditional analyzers
using sweep generators. This article by Tektronix engineering staff
explains why—and how to use the Spectrum Analyzer.

Sideband Analysis of a TV transmitter indicates perform-
ance, tuning, vestigial sideband filter tuning and overall
response. Many stations, as a matter of preventive main-
tenance, perform sidebund analysis daily before the be-
ginning of the broadcast day. A useful representation of a
typical color TV transmitters response is shown in Fig. 1.
The traditional method of doing sideband analysis con-
sists of connecting a swept oscillator (0-6 MHz) to the
input of a transmitter and of locking a tracking display
receiver to look at the output as shown in Fig. 2. Some
syn¢ information must be inserted to ““trick ™" the transmit-
ter into “‘thinking’" it is passing a visual signal, as indi-
cated. A spectrum analysis approach to sideband analysis
15 a less expensive, more flexible alternative. While spec-
trum analysis may be unfamiliar at first, it is quickly
understood to both evaluate and align TV transmitters.
This article describes four techniques for using the
spectrum analyzer in sideband analysis. All have proven
to yield excellent results. Some of the techniques are more

1

PIcTURE
ARAIER

L’lunq;'”- 1»

Fig. 1 Idealized color transmitter response (muitiburst
superimposed).

p Dmomvl
[to} D et B
LOW PASS
l Low PASS ‘/L
o-C -] ]
OuUT PUT !
OF DETECTOR
LEVELING I TRANSMITTER
A

{7 ¥ 1nupuT OF
TRANSMITTER

Fig. 2 Traditional sideband analyzer.

applicable for alignment, and some work better
measurements. Any of the four can be used on any
transmitter that operates up to 1.8 gHz. This incl
UHF or VHF currently being used in the U.S A.
every other known TV transmitting standard used ir
world today.

Transmitter response specifications are defined by
FCC in 73.687. Ideally analysis would show what is|
in Fig. 1. As a practical matter we can show the respi
curve, or with a multiburst, can show a representatic
the curve with frequency domain *‘spikes.”’ The rela
ship shown between the spikes and the response cur
valid as shown. Some of the advantages of using
spectrum analyzer are the following:

e The spectrum analyzer is a calibrated horizontal |
device, making the use of markers unnecessary (howe
the multiburst may be utilized to verify span accura
desired).

e Within the scope of sideband analysis, we can a
higher versatility than possible with traditional units.
iable modulation levels, variable transmitter duty cy
and independent analysis of the separate parts ol
transmitting chain are possible.

o The spectrum analyzer may be used to check any ¢
nel withour separate or special plug-ins, crystals o
modulators. This 1s an especially attractive featur
manufacturers and consultants where a variety of ¢
nels and situations may be encountered.

e The displays of 2 dB/div and 10dB/div are espec
convenient and easy to understand.

e The spectrum analyzer has other applications in T\
Broadcast stations, including measurement of

parameters as intermodulation distortions, signal to 1
hum, tield intensity, modulation depth and FM devial

Procedures | and 2 that follow are the primary
niques to be used for sideband analysis. Using onli
Tektronix 147A test generator and the spectrum anal
these two procedures are used to tlatten the transm
between —.75 MHz and +4.1 MHz within = % dB!
then set the filter skirt shapes and lower 3.58 MHz

Procedure 3 is an in-service test using a single li
the vertical interval response. This test is partict
usctul for mid-day tests, and to evaluate equipment !
operating during icing conditions, atter power fail

Procedure 4 is a non-synchronous version of tradit !
sideband analysis utilizing the spectrum analyzer an
generator capable of sweep from approximately 0
MHz. It should be pointed out that presently the FCCl
do not recognize any sideband analysis techniques,

APRIL, 1974
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¥

y tests using a sine wave oscillator (FCC 73.687).
s, the first proof of performjnce on a TV station must
ierformed with procedure 4. All subsequent tests may
performed using alternate procedures 1, 2 or 3.

1—Full field noise source techniques
ideband analysis

his technique is used to generate a display of the
suency response of a transmitter at 10 dB/div. This is
cularly useful for seeing the vestigial sideband filter
iis down 50 dB or more, and for specific measurements
ie lower —3.58 MHz notch filter, the lower —1.25
E rolloff point, and the upper +4.75 MHz rolloff
L.
‘wideband noise source is used as a signal source. The
\ or 1430" can be set up to provide full field flat noise
138 the video spectrum (0-6 MHz). The spectrum
«@zer video filter will average the noise, such that the
dvand response will be displayed. The advantages of
itechnique over the use of a tracking generator are
s and no synchronization requirements. The primary
sdvantages are that the noise source represents an ap-
1able amount of power that can, if improperly ap-
1d, overload the transmitter or the spectrum analyzer.
- Hints and Precautions Box.)
ais is primarily a measurement technique, resolution
ond the picture carrier being limited. This technique

1474 '4?0:1
oa — — —
=
™
TRANSMITTER L
d) - SPECTRUM
W ANALYZER

== - I
{oFTioNAL) l

73 Set-up procedure No. 1. Equipmentrequired: 7L120r7L13
petrum Analyzer; 700 series mainframe; 147A NTSC signal
errator or 1430 random noise measuring set

in conjunction with No. 3 will provide all the
esurement and aligmment functions normally required
" sideband analyzer. Equipment required is shown in
£ 3. The procedure is as follows:

et up the 147A or 1430 at the input of the transmitter.
fay stations already have a 147A located in the trans-
aier loop that can be utilized. Set the controls for full
el noise and dial in 20 dB of noise. (The 148 may be
sd on foreign standard systems.)

[he 7L12 Spectrum Analyzer can be connected to
iter an RF testpoint, or a dipole of known response.

4 Sideband response using noise.

I model numbers refer 1o Tektronix equipment unless otherwise noted.

RIL, 1974—BM/E

3. Using the 300 Hz filter, tune in the visual and aural
carriers of the transmitter. The results will look similar to
Figs. 4 and 5.

4. Care should be taken to use the internal attenuator on
the 7L12, so that the analyzer is not in an overload
condition. Generally, a display similar to Figs. 4 or 5 is
correct, whereas a raised baseline 10 MHz or more away

Fig. 5 Sideband response using noise.

from the picture carrier is almost a sure indication of an
overload condition. (See Hints and Precautions.)

5. The lower sideband color notch location can be
identified by alternately switching in a multiburst signal to
identify the position. Then using the full field noise
source, the notch should be measured or adjusted to be 42
dB or more below the average working part of the vestig-
ial sideband filter as indicated in Fig. 5.

6. Critical points on the filter curve of — 1.25 MHz, —.75
MHz, +.5 MHz, +3.58 MHz, +4.1 MHz and +4.75
MHz can be easily identified and measured in the |
MHz/div, 10 dB/div mode on the spectrum analyzer as
indicated in Fig. 4.

7. If discrepancies are noted at —3.58 MHz, —1.25
MHz, or +4.75 MHz. the displays obtained in this proce-
dure should be used for alignment of the transmitter.

8. If minor flatness discrepancies are noted between
—.75 MHz and +4.1 MHz. then use procedure No. 2
which follows.

No. 2.—Using the multiburst
for flatness adjustments

This procedure is used primarily to align for flatness
between the lower —.75 MHz and upper +4.75 MHz.
The spectrum analyzer is used in the 2 dB/div mode such
that resolution of * Y% dB is practical.

The multiburst signal is normally composed of six
distinct frequencies: .5 MHz, 1.5 MHz, 2 MHz, 3 MHz,
3.58 MHz, and 4.2 MHz. These are sent in rapid succes-
sion for use in determining frequency response with a
standard oscilloscope. Multiburst can. however, also be
displayed in the frequency domain on a spectrum analyzer
for use in studying the sideband response characteristics
of a transmitter. While the multiburst does not represent
every frequency between 0 and 6 MHz, an excellent
representation of the transmitter response can be obtained
by first flattening the transmitter using the multiburst, then
verify overall response using the noise technique de-
scribed in procedure No. I.

Some may wish to use the multiburst as a marker. The
Tektronix generators can be readjusted so that the 1.5
MHz burst is 1.25 MHz, and the 4.2 MHz burst 4.1 MHz.
The .5 MHz may also be adjusted to .75 MHz. All of these

41
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changes will help identify the critical points on the re-
sponse curve (per Fig. 1) dlthough the calibrated span of
the spectrum analyzer makes the use of markers unneces-
sary. The equipment that is required is shown in Fig. 6
The procedure is as follows:

/. Setup the 147A at the input of the transmitter. Many
stations already have a 147A located in the transmitter

. | |
J / é x

TRANSIITTER

srecTave
AmaLvZEQ

Fig. 6 Set-up procedure No. 2. Equipmentrequired: 7L120r7L13

Spectrum Analyzerl 700 series mainframe, 147A NTSC signal
generator.

loop that can be utilized. Set the controls for a full field
multiburst signal. (The 148 may be utilized on foreign
standard systems.)

2. The 7L12 Spectrum Analyzer can be connected to
either an RF iest point or a dipole of known response.
3. Using a 30 KHz resoLuTioN and | MHz or 2 MHz per
division, tune in the picture and sound carriers. Slow
down the sweep until scan loss is eliminated. The display
vill look similar 10 Figs. 7-8

4. Using 2 dB/div on the Spectrum Analyzer. tune the

Fig. 8 Sideband response using muitiburst.

transmitter for maximum flatness trom —.75 w0 —4.1
MHz.

5. A modulation depth of up to 100% can be selected with
the front panel controls on the 147 A to verify transmitter
performance under different load conditions.

No. 3.—In-service sideband analysis
using the vertical interval

These procedures can be used while the transmitter is
in-service, causing no visable picture impairment. Many

times during icing and other less desirable conditions,j
would be nice to verify the performance of the trunsmis
sion line, filters and antenna. Procedure No. 3 can do jusl
that. Noise and Muliiburst signals can be inserted in thi
VIT interval, and sideband analysis can be performed
T'he displays take approximately 30 seconds to buiid gy

on the screen of a siorage oscilloscope, making this

L .

Fig. 9 Set-up procedure No. 3. EQuipment required: 7L 12 or 7L 138
Spectrum Analyzer, 7613 variable persisience or 7313 storagel
mainframe; 147A NTSC signal generator; 529 line tnigger or 14 I
random noise measuring set

primarily a measurement technique. Equipment require
is shown in Fig. 9. The procedure is as follows

/. Setup the 147A or 1430 at the input 10 the transmittes|
Set the controls for noise insertion on % line and the di
should indicate 20 dB

2. The 7L12 {or 7Li3) Spectrum Analyzer can be cor §
nected to either an RF test point, or a dipole of know

————

Fig. 11 In-service VIT sideband analysis using muitiburst

response.

3. A means must be provided. to supply a pulse to the
(intensity) axis of the spectrum analyzer during the no
line selected. This pulse can be obtained from the 5
video output jack located on the rear panel. When 1
spectrum analyzer is used in the same location as the no
inserter (147 A or 1430), a pulse can be obtained from '
program panel for any line desired.

4. Using storage, a picture of the sideband response Wi
be slowly ‘painted’ upon the screen similar to Fig. 1

APRIL, 1974—BM.
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More TV Chief
Engineers

ownRCAcolor TV

3O RAYAL

Now you can get the same

solid state color fidelity
and reliability ina

than any other set. low cost

RGA

studio viewing monitor.

It's a 100% solid state 25-inch chassis.

A big color commercial receiver that
handles RF or bridged direct video and
audio feed lines. Live or taped programs.
Color or black and white.

A tough, general purpose viewing
monitor with Super Accucolor black-
matrix picture tube quality and all the right
studio connections. And no expensive
adaptors.

The RCA General Purpose Color

Monitor. More of what you're looking for —

for less. Just ask us. Send us the coupon,
we'll send you the details.

g R
| RCA Service Company s
1 A Division of RCA :
| Commercial Products Sales, Bidg. 203-3 !
: Camden, N.J. 08011 1
: Gentlemen: | want the details. :
: Name S S :
] ]
:’ Tte :
|.-

: Station______ Phone___ = :
1] |
I, Address — i
]

: City _ :
] ]
:: State_ Zip B :
L )

We give you more of what you're looking for.

(APRIL, 1974—BM/E

_

Circle 126 on Reader Service Card
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No.4.—Sideband analysis

using a non-synchronous sweep

This procedure satisfies the FCC initial proof of per-
formance requirement for using a sinewave source [FCC
76.687 (4)]. This technique is also particularly useful for
checking response close to the picture carrier, the limit
being 300 Hz for the 7L12 Spectrum Analyzer. One can
usually expect to see about 10 KHz from the picture
carrier with the typical sweep generator.

This procedure can also utilize a leveled CW generator
manually tuned from 0 to 6 MHz with quite usable results.
Equipment required is shown in Fig. 12. Procedure is as
follows:

Hints and Precautions

CAUTION—You are working with an expensive, high
powered RF Transmitter. Take appropriate precautions to
insure that operating parameters are not exceeded.

e A sideband analyzer can cause adjacent channel
interference when the TV transmitter is qut of alignment,
and should be handled carefully until proper alignment is
attained.

o Flat, white noise used for frequency responserepresents
a lot of power. Most transmitters can be overloaded quite
easily. Care should be exercised, not to exceed output
power or final plate current ratings.

Fig. 16 Overload display.

e A high power RF transmitter can easily overload the
mixer in the spectrum analyzer. RF test points should be
"padded down" to O dB before connecting the spectrum
analyzer to the test'point. An overload generally appear as
an erratic display similar to Fig. 16. Insert attenuation with
the internal or external pads until the display appears
similar to Fig. 15 and remains stable.

TEST POINT

i ans &
z -1 I3
SWEEP TRANSMITTER
GENERATOR O — sPEcTRUM
ANALYZER

-
{OPTIONAL)

Fig. 12 Set-up procedure No. 4. Equipment required: 7L12 or
7L13 Spectrum Analyzer; 7613 variable persistence or 7313
storage mainframe; Wavetek 1801A38 sweep generator with 15 |
KHz modulator.

/. Set up the sweep generator at the transmitter input,
Use the +57 dBmV output setting (% volt) and the 15
KHz Square wave modulation. The pin diode attenuator
used in the Wavetek 1801 A38 makes it possible to attaina
symmetry similar to standard video, with the 15 KHz =
bringing the total envelope to 1 v pp. |
2. The 7L12 (or 7L13) Spectrum Analyzer can be con-
nected to either an RF test point, or a dipole of known
response, (for remote monitoring or antenna characteris-
tic measurements).

3. Using 30 KHz rESOLUTION Bw, the spectrum analyzer |
is tuned to the output frequency of the transmitter.

4. Either | MHz or 2 MHz per division can be selected
and the channel can be centered as desired. For conve-
nience, we have centered the picture carrier always on the i
4th graticule line from the left when using 1 MHz per
division. ' '

5. The sweep generator should be swept slowly (3-5
sec/MHz) from 0 to 6 MHz, while using a fast sweep rate
that can be used on the analyzer can be determined by
observing sweep rate error on the picture and sound car-
riers.

Fig. 13 Non-synchronous sideband analysis using a sweep
generator.

Fig. 14 Non-synchronous sideband analysis using a sweep
generator.

6. The results will be similar to those observed in Figs. I
and 14, BM/I'

APRIL, 1974—BM/
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| penetrate your market!

We penetrate
Los Angeles

These ten leading FM stations in the
Los Angeles area have switched to
JAMPRO PENETRATOR FM ANTEN-
NAS because Jampro's special
engineering and computer-aided de-
sign results in greater signal pene-
tration and stereo separation than
ever before!

KNOB-FM
ERP 79 KW

KJLH-FM
ERP 3 KW

KIQQ-FM
ERP 58 KW

KFAC-FM
ERP 59 KW

KKDJ-FM
ERP 83 KW

KOST-FM
ERP 12.5 KW

KXTZ-FM
ERP 105 KW

KEZM-FM
ERP 34 KW
KAGB-FM
ERP 3 KW

KJOI-FM
ERP 75 KW

ANTENNA
COMPANY

JAMPRO
FM PENETRATOR
ANTENNA

W =
Let Jampro help you

A DIVISION OF
COMPUTER EQUIPMENT
CORPORATION

~ (916) 3831177

6939 POWER INN ROAD

SACRAMENTO, CALIF
95828

Circle 127 on Reader Service Card
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Lightning Prevention:
A Year's Trial

Experience with the charge dissipation system raises hope that
lightning prevention is on the way to replace methods

often ineffective for broadcasters.

Lightning is an extremely serious danger to every human
installation, but especially to the broadcaster. His anten-
nas reach up to grab lightning, and although the tower
itself may easily survive repeated hits, the electrical
equipment on the tower and in the transmitter building
is extremely vulnerable to lightning, including the in-
duced currents from strokes a long distance away. Prac-

tically every broadcast iransmiiier, and cable headend
well, has been put oft the air time and agasin by lightnin

That is why BM/E, in the September 1972 issue
described in some detail a new sysiem ihat is put for
ward for the prevernrion of lightning in a protected ares
Developed by Lightning Elimination Associates
Downey, California, the system has a simple basic idea=

Circuit instalied by CKLW to

DISSIPRTION
PIsc

Ll

ANTENNA

STATIC
DRAIN
CHOKE

VI

B

|

L1 AAA

T YVV
| a2k am |

——g

I

CMELIFIE>

(_—r___k

T_H

K7

Dissipation array forms
umbrelia on top of tower at
CKLW. Each of five towers in
the directiona!l antenna system
is protected.

AND  TRANVSFER
SWITCH

use dissipation current 1o start
stand-by generator, eliminating
trouble from surges on power
lines when storm is in viCinity.

70 SENERATOR STIRITK

CKLW Has A No-Hit Year
By the Staft of CKLW, Windsor, Ontario

Until recently, lightning was an uncontroilable force of na
ture that caused seemingly unsolveable problems for
radio station operations. Now, this natural phenomenof§
has been harnessed and the havoc lightning has cau
with AM radio antenna systems has been brought come
pletely under control |
The first large AM station to bring fightning damage undet
control was CKLW Radio, Windsor, Ontario. The proje
was under the guidance of Ed Buterbaugh, chief engineefs
CKLW Radio, a 50kW contemporary powerhouse. is 0
of only eight stations on the North American continent thi
is listened to by more than two million people a w
CKLW's antenna system is located just outside Windsor
perfectly flat terrain. Because of its proximity to the v
water masses of the Great Lakes, Windsor has the distines
tion of having the highest number of lightning days per year
in Canada and one of the highest lightning day counts s
North America. In 1972 alone, CKLW was put off the af®
more than 25 times by the seemingly uncontrollable force
nature lightning. a
Ed Buterbaugh decided the probiem had to be solved. In=
collaboration with Roy Carpenter of Lightning Eimination” -
Associates, Downey, California, he began expioring wh:!_"i' i
could be done to prevent lightning from disturbing the opef=
ation of CKLW's five-tower directional antenna system, and &
how LEA's proprietary concept could be adapted to an AM ¥
broadcast facility
Three essential probiems had to be solved:

1. A dissipation array had to be developed to eiiminate a
direct hit and aiso eliminate induced voitages on the towers.

2. Induced voltages on the transmission lines had to be
eliminated.

3. Voltage surges on the power supply lines and power
supply failures had to be controlled.

The system had to be small enough and efficient enough
to prevent lightning without significantly changing the base
impedance of the towers or distorting CKLW's signal pat-
tern beyond the point of minor adjustment. A total of nine
months of research followed which included an exhaustive
study of several different dissipation designs. Finally, @
design using an augmented guy wire system to suspend
the dissipation elements seemed to meet all the electrical.

APRIL, 1974—8BM/E
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1e reduction of the earth-cloud electric field below the
ash-over point by “leaking” energy through an array of
1arp points.

The knowledge that a sharp point in air in a strong
eld will develop a current across the field goes back to
enjamin Franklin. But workers in lightning protection
iave repeatedly rejected this as a way to reduce the
orth-cloud field on the grounds that a single pointed
Jlement could not come even close to dissipating enough
nergy to stop lightning.

1 LEA claims to have met this valid objection head on
'y using a lot of points, typically from 4,000 to 20,000,
1 each array. In addition, according to LEA, long re-
isarch established optimum parameters for the indi-
lidual points and their disposition in the array.

. After BM/E’s original article appeared we received an
rticle by Mr. Marvin Frydenlund, secretary of the Light-
ing Protection Institute, expressing the long-standing
' fficial rejection of the dissipation array. With minor
uditing, that article appears on page 48.

- We now have, however, some initial evidence on the
Iferformanc@ of the LEA system. About half a dozen

N L

At Eglin Air Force Base in Florida, the 1200-foot
communications tower has dissipation array at top.
Rising out of flat land, tower used to be hit by
lightning 100 times a year.

'.fpecifications The system was totally isolated from the
‘bwers by chokes, preventing RF from flowing through the
Jdissipation array and supporting guy system, but providing
! direct DC path to ground. Upon further investigation,
sowever, it was determined that the system would be ap-
roaching the towers' critical stress point, particularly with
e additional ice loading that would occur during the winter
' 7onths.
. The final design which CKLW implemented met all physi-
‘al and electrical loading specifications and- utilizes the
“nost efficient dissipation method possible by proper orien-
«ation and placement of the dissipation elements. The sys-
12m consists of a four-foot disc (see photo) mounted at the
1 op of each tower. Each disc. contains 500 specially de-
1 igned points, each capable of dissipating up to 40
~aicroamperes. The discs are electrically bondedto the tops
“irif their respective towers and the DC path to ground is E. ]
Falnade through the static drain at the base. - D T e O 8 3
1| The effectiveness of this system is readily apparentwhen One of arrays used on towers at CKLW is inspected by Chief
~ he reader compares the lightning record of 1972 (25 out- Engineer Ed Buterbaugh (third from left) before being hauled aloft.
saiges directly caused by lightning) to the 1973 experience of
~ (10 outages directly caused by lightning subsequent to the
s nstallation of the dissipation array in April. It should be
“oted that the lightning activity during the two years was With the direct hit and its associated problems solved,
" omparable. The system performed exactly as it was de- Mr. Buterbaughwent on to tackle another potential lightning
" isigned to by neutralizing the potential between the earth problem .. . the situation of lightning hitting power lines
“and clouds and developing a protective ionized barrier over miles away from the protected area, causing damaging
‘he antenna structures. spikes, power failures, and general power unstability. The
~  However, a small problem did still exist. CKLW's feeder ~ drawing details the answer to that problem. The dissipation

e

system consists of 230-ohm open wire transmission lines,

- sarying in lengths up to 600 feet, and providing the perfect

sonductor to induced voltages developed by sharp varia-

ions In surrounding electrical fields. These variations, of

- Jourse, are very predominant during an electrical storm and

mMay be caused by lightning miles from the transmitter site.

An occasional crackling could be heard as this induced

“ voltage would discharge to the grounded conductor of the

- open transmission line.

No overloads occurred during these few minor arcs be-

cause most of the energy was drained off through the

- dissipation elements on the towers. However, the potential

did still exist. This problem was easily corrected by running

-~ dissipation wire parallel to the entire length of the transmis-

- sion lines, approximately ten inches above the outer con-

ductor. The wire was then bonded to the antenna ground

system every 25 feet to provide a discharge path for the
induced energy long before it reaches arc potential.

| -

current from one tower is sampled and may reach as high
as 20,000 microamperes. This sample current is then fed
back to the transmitter building where it is magnified by a
DC ampilifier.

When an oncoming storm causes the dissipation current
to rise to a predetermined level, the system automatically
turns on CKLW s new 350kW diesel generator. If the storm
continues to inténsify around the protected area, the power
will automatically transfer to the generator removing any
possibility of power failure or damaged equipment due to
induced voltage surges. After the storm has passed, the
entire system once again returns to commercial power.

The system proved its effectiveness in just one year. As
noted already, with comparable lightning activity in 1972
and 1973, CKLW was knocked off the air 25 times by
lightning in 1972. Since the installation of the dissipation
array in April 1973, the station has not been put off the air
once due to direct lightning problems.
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broadcast installations have gone in, as well as arrays at a
large oil refinery, and at government locations including
a NASA tracking station in North Carolina and Eglin Air
Force Base in Florida.

The users with the longest experience to date are
KHOF-TV in Los Angeles; CKLW, a 50-kW AM station
in Windsor, Ontario; and the Eglin Air Force Base. Most
of the others missed some or all of the 1973 lightning
season.

The staff of CKLW has written its own report of
experience with the LEA array, and it appears in the box
on page 00. This recounts what looks like a complete
success—a no-hit record during the 1973 season. For
incontrovertible statistical evidence, however, we prob-
ably need another season or two—the unpredictability of
lightning is one of its best known characteristics. But the
invariability with which the array responded to a near
storm with dissipation current of a significant value
(more on that below) suggests strongly that it is working
as claimed: CKLW, as they describe, even ran a relay
system on the dissipation current which turned on their
standby power when an electrical storm was anywhere in
the vicinity.

At Eglin Air Force Base, the recording of extensive
data on the array performance turned the trial into a bit
of scientific experiment. The array is on a 1200-foot
communications tower which rises out of flat land, an
almost invariable route to ground for lightning strokes
over a wide area. The tower, in fact, was struck an
average of 100 times every summer, with many strikes
putting equipment out of business.

The array forms an umbrella on top of the tower
(photo). The current through the array was recorded for
many storms through the year up to June 30, 1973.

The Lightning Rod—Traditional Defense

By Marvin M. Frydenlund, Executive Secretary, Lightning Protection Institute

Lightning rod production today is in the hands of a few
large tirms. Among them are Independent Protection
Company, Inc., Goshen, Indiana: and Thompson
Lightning Protection, Inc., St. Paul, Minnesota.

Says R.W. Lindquist, president of the Thompson com-
pany, “Our company accepted the early premise that a
lightning rod system has two functions—to dissipate or
drain oft static electricity and thus reduce the likelihood
of a strike, und to ground any strike that did occur.

“That belief was behind the claims that systems were
not being struck. A number of years ago, we wiped out
any references in our literature to the dissipation theory.
That was about the time when we collected many light-
ning rods which had been struck and the tips melted by
lightning, but which had completely protected the
buildings.”

R.E. Cripe, president of Independent Protection,
notes, “A number of years ago our company indirectly
referred 1o the dissipation theory in some of our litera-
ture and advertising. We were severely taken to task by
General Electric engineers and other experts in high
voltage. GE offered evidence that the amount of dissipa-
tion in comparison with the magnitude of a lightning
stroke is for the most part negligible, and not enough to
keep a lightning discharge from occurring.”

www americanradiohistorvy com
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Current went as high as 150,000 microamperes for ex
tended periods; it was always associated with storm
“cells” overhead. Calculations indicated that the array
was dissipating up to 18 coulombs between near light-
ning strokes. '

in addition, the instrumentation allowed comparison
of the field under the array with the field at various
distances away, when the same cloud cell was simultane.
ously over the near and far. The field under the array
was always a fraction of that further out.

LEA has issued a detailed report on the Eglin Air
Force “‘experiment,” and makes the claim that 1973 saw
not a single hit on the tower. Air Force personnel have
not yet confirmed or denied this claim. But the current
and energy measurements do indicate, that the array is
very near, if not completely up to, its design objectives.

Clearly the LEA system deserves the most careful
consideration of the broadcast industry and of experts in
lightning protection. With nearly a dozen installations
now in place, we ought to have some conclusive findings
by the end of the 1974 lightning season.

History repeats

Today, history is repeating itself as statements are
again heard that protected properties have not been
struck by lightning. This time, the statements are made
in evidence of a theory that lightning can be prevented
from occurring in an area by a lightning dissipation array
system.

It is not the purpose of this article to attempt to
refute the dissipation array theory, for even some of
those who have most vehemently opposed the dissipa-
tion theory since Benjamin Franklin advanced it over
two centuries ago admit that it has at least a great deal
of theoretical value.

Rather, this article will discuss the dissipation theory
as a part of the history of conventional lightning protec-
tion systems -those that protect by intercepting and
grounding lightning bolts.

What experts say

Two recognized leaders in the lightning protection
field today are Dr. R.H. Golde, chairman of the British
Lightning Protection Code Committee, and a much-
published author on lightning phenomena; and H.M.
Towne, retired manager of General Electric Company’s
Lightning Protection Section.
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MICROTIME!

A great group with more great cures for TV jitters.

Introducing the MICROTIME™ family of video signal
processing systems and accessories. They eliminate
picture rolls, tearing, flag waving, hue shift, skew error
or color streaking. Developed and buiit by a great group
of people . . . who developed and built our successful
Deita Series Time Base Correctors.

Since no one product can solve all problems, we have
an entire family of TBCs and accessories:

MICROTIME

100 Series LU-MATIC Monochrome TBCs

200 Series CHRO-MATIC NTSC Direct Color TBCs

300 Series NTSC HETROCOLOR Universal Color TBCs
400 Series PAL-M HETROCOLOR Universal Color TBCs
600 Series DIGI-MATIC Wide Aperture NTSC Color TBCs
700 Series VELCOR Velocity Error Correctors

For handling those wild and wiggly signals from low
cost VTRs with large tension error, we've added the
DIGI-MATIC™ Wide Aperture TBC.

= -
Circle 128 on Reader(?ennce !

WWW americanra

To integrate low cost VIRs. .. dubbing up to broadcast,
and sopnisticated post-production processing . ..
we're offering this bushel of new accessories:
VSD-30 Input Sync Gen/Switcher Accessory to TBC
DVP-40 Output Switcher/Fader Accessory to TBC
SL Series SYNC-LOC Servo Accessories for VTRs

When you stack us up against our competition, we will
be the apple of your eye. Because we are the leaders in
video signal processing systems, a step ahead of every-
one else. Get all the facts. Write for our brochure, today..

U//\\ Television Microtime, Inc.

1280 Blue Hitls Avenue, Bioomfieid, Conn. 06002
(203) 242-0761

Available from leading television distributors
throughout the United States and Canada

See us at NCTA—Booth 548
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In “Proceedings of the Institution of Electrical Engi-
neers,” October 1968, Dr. Golde wrote:

“In a recent paper, the author has examined the
history of the still widespread belief that a lightning
conductor can preveut the occurrence of a lightning
flash by silently discharging a thundercloud. To dispel
this dangerous misconception, the code unequivocally
states that it is the sole funcrion of a lightning conductor
to divert 1o itself a lighming discharge which might
otherwise have struck a vulnerable part of the structure
10 he protected.”

In his much circulated bhooklet, “Lightning, Its Be-
havior and What to Do About 1t,” Mr. Towne writes:

“The basic function of lightning rods is to inlercept or
10 divert to themselves, any lightning stroke that might
hit the building and to conduct it harmlessly over the
outside of the building to earth. Contrary to some of
Franklin’s early misconceptions, lightning rods do not
drain static electricity out of air, do not prevent light-
ning from striking a building, nor even cause uny practi-
cal change in the probability of lightning striking the
building. Indeed, lightning rods offer no offensive per-
formance whatever, 1o deter, nitigate, repel, or prevent
lightning: they offer only defensive performance to
direct and safelv control the course of a lightning stroke,
if'and when it strikes the building.”

In fairness, it is again pointed out that these state-
ments were made in relation to theories and methods of
“conventional’” lighining protection systems, based on
grounding.

The Lightning Protection Code of the National Fire
Protection Association, 1968 edition (latest printing),
under the chairmanship of Dr. W.W. Lewis, with J.M.
Clayton, secretary, both representing the Institute of
Electrical and Electronic Engineers, says under Part 11,
“Fundamental Principles of Protection™:

“. .. The purpose of lightning protection is to protect
a building or other object in case a lightning stroke
occurs, there being no evidence that anv form of pro-
tection can prevent the occurrence of a lightning
stroke.”

Lightning strike buildup

As a thundercell moves across an area, the generally
positive ground charge follows along like a shadow.
Positive ions swarm into and around objects over which
the cloud passes.

When the potential between the thundercell and the
earth or an object like a transmitting tower is higher
than the breakdown point of the air between, a lightning
discharge occurs.

Lightning discharges vary greatly, from hundreds of
millions of volts and hundreds of thousands of amperes
and several miles of stroke length to a million volts and
thousand amperes and less than half a mile of length.

Actual voltage depends on current, conductivity of
the object struck, and resistance or impedance of the
continuing stroke path to ground. In the case of u stroke
1o a steel tower 200-feet high, for example, the top of
the tower could nse to an instantaneous voltage of a
million volts or more while the current is building up
through the inductance of the tower—even though there
is perfect ground at the base.

It is essentiaily the unpredictability and range of light-
ning’s behavior that led to abandonment of the dissipa-
tion theory as a part of “‘conventional” lightning protec-

50

tion principles. Only interception and grounding theories
have been held positive in the face of nature’s turbulence
and resulting electrical imbalances.

Protection principles and parts

Lightning protection is designed for two objectives--to
provide a direct path for the bolt to follow to ground,
and to prevent any destruction, damage, injury, or death
as the bolt travels that path.

An adequately engineered protection system therefore
includes every point the bolt is likely to strike, covers
every object to which current might sideflash, and routes
the bolt in as straight a path as possible.

Modern lightning protection systems for buildings
consist of five main parts—air terminals (rods or points}),
main conductors, branch conductors, arresters, and
grounds.

® Roof protection: A standard lightning protection
system for a building includes air terminals on roofs,
chimneys, dormers and other high points. Heavy, special
lightning conducting cables connect all air terminals and
lead to a grounding system composed of at least two
rods driven to ten foot depths on opposite corners of the
building.

® Equipment protection: All metal bodies of con-
ductance, like air conditioning units, venting apparatus,
electric or electronic equipment and other costly pieces,
are protected. They are connected to any down con-
ductor which may be within six feet, to prevent “side-
flash” to the equipment during a lightning discharge.
Conducting floors may have special protection as well.
Electric motors and electronic wiring as well as other
equipment are protected by special arresters. The ar-
resters prevent high surges of electric current induced by
lightning from entering the equipment.

¢ Small antenna protection: If there are antennas on
or adjacent to the buildings, such as communications
whips or microwave relay dishes, they should be pro-
tected. The typical antenna should have a lightning ar-
rester to divert the bolt to the main lightning conductor
cable. Often antenna lightning protection systems alone
are not enough. In many cases, it has been found that
the down conductor in an antenna-only system is woe-
fully inadequate for the magnitude of currents involved
in a lightning strike.

® Tree protection: At sites in the country, where
trees are likely to be located near buildings or facilities,
special protection is needed. Nearby trees which are
taller than the structure should be equipped with special
copper lightning protection systems to prevent a bolt
which may hit the tree from skipping to the building or
facility in search of a better path to ground.

@ Power line protection: Overhead power lines should
be equipped with special arresters to prevent surge dam-
age from distant strikes. Even lines from on-site elec-
trical generating facilities should be equipped with ar-
resters for the same reason.

Broadcast equipment protection

Broadcast installations, like power stations and some
defense installations, are not easy to protect against
lightning, by conventional or any other means. Basic
principles do, however, apply, and the more sophisti-
cated and therefore costly the isolation, bonding, and
other methods of protecting devices other than struc-

tures themselves, the more successful the application.
BM/E
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. Pixtee
NEW YEAlc: we expect 1009 sales increase, thanks to your acceptance of UAP - ’
“Picture
NEW NAME : added to show our dedication to video Techniques”
NEW LINE: things everybody needs, nobody else thought to make
NEW MARK : UAP = Ultra Audio Products & Ultra Audio Pixtec
NEW GIRL: introducing “Superboots *74”
OLD RELI-
ABILITY: broadcast-type products at industrial-user prices, such as . . .
Here Now Coming

Broadcast-grade R-G-B
CHROMA KEYER
designed by the
inventor of
chroma key.

Y

PK-32

Low-cost
TITLER & PROMPTER

with CRAWL.
Remote-controlled
vari-speed available.

i

TP-1

Broadcast-grade NTSC
VECTORSCOPE
at less than half
what you’d expect
to pay.
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V.3

High-speed
AUTOWINDER™
moves up to 4800’ of
%, 17, 2" tapes
in either direction.
Automatically stops at
preselected point.

Eliminates video head
& tape wear.
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Ulira Audio Pixtee

P.O. Box 921 - Beverly Hills - California
90213 U.S.A. - Telephone (213) 849-1433
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Chroma Keyer With
"“"Soft” Switching

New standalone unit aims at eliminating halos and black outlines
caused by “hard” switching in the popular chroma-key technique for

superimposing video images.

“‘Chromatech’’, developed by American Astrionics Divi-
sion of Technicolor, Inc., uses the familiar chroma key
technique to combine two sources of NTSC video into one
composite NTSC video output which can be displayed
dircetly on a monitor, recorded on video tape, or transmit-
ted over the air. The device operates as a stand-alone unit,
or with any switcher. It differs from many chroma key
units in that the image shifts are implemented by propor-
tional or “*soft’” keying, rather than “‘on-off’’ switching.

When the foreground camera directly scans the satu-
rated backdrop color, the resulting background video at
the output is at maximum amplitude. However, when the
forcground camera scans the backdrop color through
translucent materials or at soft edges, the foreground
camera will ‘‘see’” an apparent reduction in backdrop

color luminance, and the foreground and background
video signals provided at the Chromatech output termi-
nals will be proportionally suppressed or enhanced. By
this technique, abrupt transitions between foreground and
background objects are eliminated, and the resulting
composite picture tends to have a natural appearance,

Soft keying also allows the creation of many useful
special effects, like keying through transparent or translu:
cent objects such as glass, smoke,.cellophane, and fore:
ground shadows. All the special effects are easily achieved
by simple manipulation of a few front panel control
knobs.

The basic operation is quite similar to that of other
color-keying devices. The unit accepts two input sources
of NTSC video, with synchronizing signals common
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th. The color-keying signal that causes transitions be-
wen foreground and background is developed from the
meground video source, and is provided as RBG video.
> keyer can be preset to gate on any desired backdrop
tor by means of a front panel HUE control.
tNormally, foreground subjects are positioned in front
* he backdrop. The system is generally optimized for a
de backdrop since there is usually no blue in skin tones.
i the foreground camera scans its field of view, the RBG
iput video is processed to develop a video gating signal
' h time the foreground camera ‘‘sees’’ the backdrop
cor.

This gate in turn passes the background NTSC video
.om the background video source) to the output termi-
s and blocks the video from the foreground camera.

MULTIPLIER
-

AMPLIFIER
GATE
FOREGROUND

MULTIPLIER SUMMING

r
>
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r
>
o
o
w
&
>

AMPLUIFIER

BACKGROUND

\DEC MIXER
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Conversely, when the foréground camera looks at any
color but the backdrop (foreground objects), the back

ground video is inhibited, and the foreground NTSC
video is passed to the output. At foreground/background
transitions, or when transparent foreground objects are
utilized, the keying signals allow’proportional amounts of
foreground and background video to be processed simul-
taneously, thus allowing for example, a background scene
to be seen through a foreground object such as a glass of
water.

Soft Keying Technique
The most important engineering innovation is the soft

key feature. This feature is described in the following, and
functionally illustrated in the block diagram of Figure |.

Keyer

The keyer accepts an RBG input, normally from the
foreground video source, and develops a pair of com-
plementary keying signals, which in turn proportionally
control the amount of foreground and background video
allowed to pass through the video mixer to the output.

The RBG video is ac coupled into the keyer and then
clamped during each horizonal blanking interval. The
RBG video signals are then tunctionally combined in the

continued on page 80

Familiar for many years has been the superposition of
multiple video sources with color keying techniques. The
system is in essence an electronic adaptation of the blue
screen travelling matte technique used by the motion pic-
ture industry for superimposing images on film.

Probably the best known TV color keying device in use
today is the chroma keyer, which operates as a color switch
keying between two NTSC video sources in accordance
with pre-selected color information contained in one of the
video sources. A foreground video source for example,
might consist of a person standing in front of a blue back-
drop; and a background video might be an outdoor scene.
Wherever the color “blue” appears in the foreground
camera's field of view, the chroma keyer will switch the
background scene to the video output. As the foreground
camera scans the foreground object (a person in this ex-
ample), the background scene will be turned off, and the
foreground video switched to the output. The resultant
composite picture will have the foreground object appar-
ently superimposed in front of the background scene.

Although the chroma keyer makes this superimposition
very well, the hard switching action does often produce
halos, block scintillation on object outlines, and other forms
of picture degradation. The accompanying article describes
a new chroma keyer that aims at eliminating these effects
with a form of proportional, or “soft”" switching.

Fig. 1. Functional diagram of Chromatech shows routing of R, B,
and G video inputs through inverting and non-inverting amplifiers,
for foreground and background signals, which are put together
again in video mixer. "Soft" switching is provided as described in
the story, but slicer gives option of “hard" switching, ifitis wanted.
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Satellite To Schools-
Some Via PTV Stations
and Cable TV

Rocky Mountain Satellite Technology Demonstration will beam edu-
cational programs to schools, PTV stations and cable headends. A
30-foot paraboloid antenna in ?ace makes it possible to use a cheap
10-foot antenna on the ground.

I’s been popular in this McLuhan Age to put our shrink
ing planet earth in perspective by calling it a global vil
lage. If a person just carries a transistor radio he can nearly
always tune in the voices of civilization from somewhere
With the advent of the communications satellite, its pos
sible to pervade nearly all parts of the world with both
voice and picture. And you don’t need a $100,000 receiv
ing station to be able to do so. The price for a 2600 MH;
ground terminal is now down to about $3000.00. Fo
good reason, the ATS-F satellite which will go into orbi
late April of this year, is called ‘“people’s satellite.””
In fact, the Satellite Technology Demonstration (STD
that is planned by the Federation of Rocky Mountan
States is capable of bringing in two-channels of color am
four voice signals, plus 30 digital channels to nearly 10/
rural isolated areas in the Rocky Mountains, Appalachi
and Alaska. For reasons of economy, only one TV cham
nel and one uplink voice channel will be used. By usin
voice return circuit on two other satellites™ now in orbit

*Theoretically it is possible to transmit voice return.on the ATS-F satellite. TH
trequencies involved, however, might cause interference on a military bam!
Consequently, the ATS-1 and 3 will be used for the voice return.

continued on page £

The ATS-F as it will look in space.

Thirty foot umbrella is antenna. Ars-3 || 720°wesr ATS-F SH4oWEST A7Se 190 WEST
Launch is now set for late spring N
rather than April as indicated in text. S \ \
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Ityoure still
waiting for discrete,
 you may never catch up
with the competition.

The.way we figure it, an FM stereo station
could suffer a 10 to 15% loss of coverage area if
it were to utilize any of the proposed discrete 4-
channel broadcasting systems.

This is because any of the systems pro-
posed to date requires an increased band width
beyond the one now occupied by your normal
stereo channel.

As you 'spread the RF energy from your
carrier over a wider base band, you proportion-
ately reduce your effective range. Along with
the size of your audience and your total rating
position.

That's one big disadvantage. There are
two others.

If any of the proposed discrete systems
are approved, using them will mean costly elimi-
nation or change of the SCA channels you may
be using now for Muzak.

Then, there's the multi-path problem. You
can pretty much expect it to become more seri-
ous with any of the proposed discrete systems.

We find it difficult to believe this is what
you're waiting for. ,

Especially when the alternative is eco-
nomical 4-channel, available today. The Sansui
QSE-5B 4-channel encoder, for use in any MPX-
capable FM operation.

The QSE-5B encodes discrete 4-channel
tapes, demodulated Quadradiscs (CD-4°) or any
of your own live 4-channel material—even your
own 4-channel commercial spots—into two chan-
nels that you can put on FM MPX waves.

05 4-Channel Stereo.

Better yet, it does this while retaining all
current standards of hi-fi FM stereo: signal level,
S/N, dynamic range, frequency response—han-
dled and controlled just like conventional 2-
channel material.

It sounds like an expensive proposition,
doesn't it?

Itisn't.

Indeed, an investment of about US$900
buys and installs the QSE-5B. And lets you reach
the growing millions of people who already own
QS-capable 4-channel equipment.

You retain your present service area and
still broadcast stunning 4-channel realism. You
are perfectly compatible with mono and stereo
receivers. And listeners with QS vario-matrix
equipment will be able to enjoy the same quality
of 4-channel reproduction that discrete 4-chan-
nel tapes offer.

Meanwhile, the competition that's waiting
for discrete will never catch up with you.

TM JvC INC.

For the full 4-channel
FM story in QS, contact

San_wu'_ Sansui today.

Are you listening?

YANSUI ELECTRIC CO., LTD. 14-1, 2-Chome, lzumi. Suginami-ku, Tokyo 168 Japan/Telephone: 323-1111 SANSUI ELECTRONICS CORPORATION
" EW YORK: 55-11 Queens Blvd., Woodside. New York 11377,U.S . A./Telephone: 212-779-5300 LOS ANGELES: 333 W.Alondra Blvd.,Gardena, Calif.
10247/Telephone: 213-532-7670 SANSUI AUDIO EUROPE S.A. ANTWERP: Diacem Building. Vestingstraat 53-55, 2000 Antwerp, Belgium/Tele-
1one: 3-315663~5 LONDON: 33-41 Maple Street. London. W1P. 5FU, England/Telephone: 580-5353 FRANKFURT: Reuterweg 93, 6 Frankfurt/ Main,
“Vest Germany/Telephone: 590-700
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Satellite Technology
Demonstration Partners

The STD is funded by the U.S. Department of Health,
Education and Welfare and the National Aeronautics and
Space Administration, and is being developed and man-
aged by the Federation of Rocky Mountain States. Many
other entities are also harnessed to the effort: HEW s Office
of Telecommunications Policy; the National Institute for
Education (which now funds and oversees the STD); the
National Council on Educational Technology; the Corpora-
tion for Public Broadcasting; the offices of the governors
and chief state school officers of the participating states; the
Rocky Mountain Corporation for Public Broadcasting; local
school superintendents andboards, community leaders—a
vast network of national, regional, state, and local partici-
pants.

The Federation of Rocky Mountain States, neadquar-
tered in Denver, was established in 1966 as a partnership of
six mountain states—Idaho, Montana, Wyoming, Utah,
Colorado, and New Mexico, (Nevada and Arizona, while
not members of the Federation, are also participating in the
STD.) Its aim is to involve state governments, their re-
sources and private sectors in a cooperative effort to solve
regional problems and to promote and plan for the orderly
development of the region. Its councils and committees are
involved in numerous studies and activities ranging through
transportation, natural resources, market development,
human resources, arts and humanities, and telecommuni-
cations, It is a unique regional association involving gov-
ernmental agencies and private industry, business, and
institutions of higher iearning.

As early as 1968, the Federation began exploring the
possibilities of obtaining a satellite-based education project
for the Rocky Mountain states, and in 1969 had submitted a
proposalto HEW. In 1970, NASA agreed to a HEW request to

make $2.5 million in alterations in its planned Applications
Technology Satellite “F"" (ATS-F) to keep the satellite open
for use with a possible low costreceiver system if such were
to be developed. During that same year NASA, HEW
(through its Office of Telecommunications Policy), and the
Federal Communications Commission sent through the
U.S. Department of State a proposal to the World Adminis-
trative Radio Conference requesting a 2.5 gigahertz (2.5
Ghz) frequency allocation for broadcast via satellite. Such
frequencies were available for educational broadcasting
and would require relatively inexpensive sending and re-
ceiving equipment; higher frequencies are much harder to
control, thus necessitating costlier equipment.

Shortly after this request, HEW’s Office of Education
awarded a contract to the Federation “to develop and artic-
ulate the organizational structure and planning” to prepare
for a satellite experiment for the Rocky Mountain Region. (A
month later the World Administrative Radio Conference in
Geneva agreed to accept the U.S. proposal to allocate the
2.5 gigahertz frequencies.) HEW has stressed that the
emphasis of the experiment be placed on the development
of the delivery system technology and not on broad educa-
tional content areas.

Subsequent to a planning grant of $500,000 being
awarded to the Federation, (in January.of 1972) work
began in earnest. The staff of the Satellite Technology
Demonstration group have since worked with representa-
tives of NASA, the Goddard Space Flight Center, and Fair-
child Industries {(which was constructing the ATS-F satel-
lite).

The STD staff developed the concepts back of the low-
cost receiving station. Westinghouse's Detense and Elec-
tronic System Center, Baltimore, was awarded a systems
contract by HEW to oversee the manufacture and installa-
tion of the receiving station. The receiver itself, was built by
Hewlett Packard and the antenna was supplied by Prodelin.

the ATS-1 and the ATS-3, these out-of-the-way locations
can engage in voice communications with the program
origination point located in Denver.

To test the capability of this two-way satellite system as

Receiving antenna is -

10-foot parabolic dish o=y ‘
weighing 160 Ibs. Mount /
weighs 150 Ibs. Height is

13 feet and depth 6 feet. | ‘

Receiver made by

Hewlett-Packard, converts |
2.6 GHz signal to VHF ! '
baseband video and audio. |
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an educational tool, the Federation of Rocky Mountain
States plans to beam a career awareness program to junior
high schools in the coverage area. In addition, it will
transmit several PBS program to hithertofore isolated
areas, and, to make full use of the satellite, programs will
be transmitted for videotape recording during early a.m.
hours. Additional programming will include in-service
training programs for teachers.

Details of the STD were described at the SMPTE
Winter Television Conference in Denver, Jan. 24-25,
1974. This report is based on papers presented at that
conference, a publication issued by the Federation of
Rocky Mountain States entitled, **Goodbye to the Great
Divide,” and various other materials put out by system
supplicers.

NASA’s Mission for the ATS-F

NASA's three primary goals for the upcoming ATS-F
satellite in the STD experiment are:

To demonstrate the feasibility of deploying a 30-foot
diameter parabolic antenna in space;

l'o provide a satellite with fine pointing, slewing (turn-
ing, twisting, or swinging about), and tracking capabili-
ties;

To provide an oriented, stable spacecraft platform at
synchronous (stable) attitudes for advanced technological
experiments.

continued on page 58

"There have been many published references to the ATS F program. Many are
isleading in one aspect or another because of progriun changes. We believe this
1eport 1o be up to date regarding the educational uses planned in cooperation with

HEW  There ave, in addition, several uses planned by the National Institute of
Health under a contract with the Univ, of Washingion, Seattle. Beyond this, there
are anumber of scientific experiments planned which are not part of 1he educational

demonst