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A rugged new professional from Ampex
is ready for all assignments

Start with a 1, 2, 3 or 4 track Record/Reproduce;
or Reproduce-only. Plug-ins make changes fast.

Introducing: The AG-440

IW's ready. Rugged. With new solid
maintainability for the broadcaster.
New lightning-fast convertibility for
the master recording studio. Qur

Ampex AG-440 professional audio re-
corder has everything—no other re-
corder can match all of these features:

Precision-milled transport surfaces assure auto-
matic alignment of heads, motors and assemblies.
Exclusive ribbed, heavy-duty die-cast top plate
maintains precision alignment.

Plug-in head assembly and plug-in heads permit
rapid interchange ... 4, 3, 2 and 1 channels.
Instant tape-guide convertible—from %" to ¥2” tape.
Exclusive front mecunted plug-in boards for bias
amp, record and reproduce electronics. Instant re-
placement.

Master bias oscillator and regulated power supply,
in transport. Feeds up to four channels.

New three-way push-button editing: 1.} brake re-
lease for manual cueing, 2.) play-edit, and 3.)
fast-cue-finding.

Ampex SEL-SYNC* on every channel for track re-
visions and fully synchronized sound-on-sound.
Exclusive precision-lapped triple-shielding on play
head minimizes magnetic interference.

Circle 4 on Reader Service Card

Jewel-bearing idler in head assembly reduces
scrape flutter modulation.

Individual switches adjust tensions for different
reel size on each side.

Adjustable turntables accept reels up to 11V inch.

Push-button solenoids permit either local or re-
mote control with smooth tape handling.

Newest Ampex advanced engineering, all solid
state.

Your choice of interchangeable versions for rack
mounting, console or portable case—all expand-
able and ready for all assignments! <TM Ampex Corp

For an illustrated brochure showing many
other features of our rugged new AG-440
professional recorders, write to: Ampex,
Room 7-14A, Redwood City, Calif. 94063.

NAME

COMPANY
ADDRESS
CITY/STATE/ZIP

Career opportunities? Write Box D, Redwood City, Calif. 94064,
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Cover this month, in not
quite full chroma, salutes
the feature article, page 34,
Analyzing Video System
Performance. Any resem-
blance of the instrument
scope is purely “artistical.”

6  Broadcast Industry News
Business of CATV, p 14; Business of Broadcasting, p 79;
Business of ETV, p 81

18 Interpreting the FCC Rules and Regulations
“Overcommercialization” Reviewed

26  Convention Log
Reports on Industry Functions

29  Countdown on NAB Convention Begins
What'’s in the offing for April 2nd.

33  Editorial
Public Television: Who Pays?

34  Analyzing Video System Performance
Test signals for checking channel quality.

42  The Case for RPB
Facts, formulas, figures, and facilities—
in short, the how-to of remote pickup broadcasting.

50  An Fm Goes Country
What a format change can do for station finances.

54  Intercity Microwave Pays Off
How sister stations solved network and intercity
programming problems

56 Cons ration for CATV Program Origination
Facilities for low-budget production.

63  Broadcast Equipment
Reports on newly introduced products and components

73  Names in the News

78  Broadcasters Speak
Feedback and chit-chat from BM/E readers.

86  Literature of Interest
Valuable data you can obtain by using the Reader
Service cards opposite the front and back covers.

87  Classified Section

91  Engineering Casebook
Krra’s “ready-standby” TV transmitter.

92  Index to Advertisers

93  Reader Service Cards
Use these FREE postage paid cards to receive more data
on new products and literature described in this issue.

MacTier PuBLisHiNG Core,
820 Second Ave., New York, N.Y. 10017, 212 661-0450

BM/E Editorial Feature Offices: 18 Frederick Rd., Thurmont, Md.
21788—phone 301 271-7151

Publishers also of:

BROADCAST EQUIPMENT BUYERS GUIDE

ETE—the magazine of Circuit Design Engineering

ELECTRONIC PROCUREMENT

BM/E, the magazine of Broadcast Management/Engineering, is
published monthly by Mactier Publishing Corp. All notices pertain-
ing to undeliverable mail or subscriptions should be addressed to
820 Second Ave., New York, N.Y. 10017.

BM/E is circulated without charge to those responsible for station
operation and for specifying and authorizing the purchase of equip-
ment used in broadcast faciliies, These facilities include AM, FM,
and TV broadcast stations; CATV systems; ETV stations, networks
and studios; audio and video recording studios; consultants, etec.
Subscription prices to others are: U.S., its possessions and Canada—
$5.00 one year, $9.00 two years; elsewhere $7.30 one year, $14.00
two years.

Copyright © 1967 by Mactier Publishing Corp., New York City.
Controlled Circulation postage paid at Orange, Conn.
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Just send this page to CBS Labora-
tories, or call us collcct at (203) 327-
2000. We will send Audimax and
Volumax to your station. {f you want
to send them home after 30 days,
we'll even pay the freight. But if you
want to make your station their per-
manent home. all you dois pay $665
for the Audimax and the same for
the Volumax. Add $30 more if you
need an FM Volumax.

At the end of that period. chances

March, 1967 — BM/E

We'll do

a month’s work
for you

free!

are you'll be so sold on Audimax and
Volumax you will want to buy them.

And you should. Afterall. they can
increase your program power 8 times.

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

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

—

Circle 5 on Reader Service Card

out side effects. By expanding effec-
tive coverage and improving recep-
tion, it brings in extra advertising
revenue.

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

PROFESSIONAL PRODUCTS

dbb Lasonatories

Siamford, Connecticut A Division of
Columb:a Broadca 2 Systems, Inc.
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YOUR NEW WORD
FOR OUR NEW
LEAD OXIDE VIDICON..

IT'S A DIRECT
REPLACEMENT

FOR YOUR PRESENT
1" VIDICON...

available now from

© GENERAL ELECTRODYNAMICS

4430 FOREST LANE BOX 798, GARLAND, TEXAS 75040 TEL. (214) BR6-1161
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distant stations must be obtained.
4, If a CATV does its own ori-
gination, it should secure a li-
cense like any other user and
copyright legislation should not
inhibit such origination. The
NCTA is also on record as favor-
ing a grandfather clause exempt-
ing all CATV systems in use on
January 1967 from copyright
laws.

The association plans regional
workshops on copyrights to keep
all interested parties informed.
Also planned for March is a
demonstration and seminar cable-
casting at Cox Cablevisions new
facility at Shaker Heights, Ohio.

Other business: acceptance of
a management report on NCTA’s
functions; establishment of a
technical education committee,
under chairmanship of James
Palmer, president of the Pennsyl-
vania Association.

NAB Asks FCC to
Revise Monitoring
Rules

The National Association of
Broadcasters has asked the FCC
to revise its regulation to allow
broadcasters to monitor their re-
motely-controlled directional an-
tenna systems by remote control.

In an 80-page filing by NAB
Counsel Douglas A. Anello, the
Association said 1957 criteria es-
tablished for metering and in-
spection of remotely-controlled
systems are outdated.

A broadcaster now must make
a daily trip to the transmitter
to read and log certain param-
eters. The revision NAB seeks
would allow such metering to be
made by remote control.

The Association said itg sug-
gested changes would provide
broadcasters and the FCC with
“Adequate safeguards” for the
operation, metering and logging
of the directional antenna per-
formance,

ARB Changes Survey
Plans

Dr. Peter Langhoff, American
Research Bureau president, has
announced that the firm’s radio
audience measurement service
will be expanded to more than
50 markets from its current 30
market service effective with the
April/May surveys. At the same

8

time he also revealed plans for
testing a system of radio-TV
coupled data which could lead to
a data bank for ‘“vastly widening
the opportunity for exploration
of all manner of advertising com-
binations.”

The move represents a change
in ARB’s previous plans to first
conduct an intensive all-county
radio coverage study and expand
to additional markets from the
data base which such a study
would provide. Though ac-
ceptance was widespread, ARB
felt that industry response was
insufficient to warrent conduct-
ing the study at this time, and
that the best course of action
would be to broaden the base of
the market report service,

WSCR Reports Success
With Audience Poll

WscrR Radio in Scranton, Penn.,
recently concluded an audience
participation poll in atter ting
to meet FCC requirements de-
termining the programming in
Pennsylvania’s third largest mar-
ket.

The questionnaire was prepared
in such a way that anyone could
answer the questions with rela-
tive ease and in a short time. The

r
IMPORTANT NOTICE

=TO: AN Northeastern Pannsylvonio Residants:

questionnaire appeared on two
occasions in the Daily Scranton
Tribune, once in the Sunday edi-
tion. The questions dealt with the
station’s policy of broadcasting
such programs as the Joe Pyne
Show, sports events and news
policies. Mr. Rice, President and
General Manager, reports re-
warding response and receipt of
questionnaires that reflected sup-
port for the station’s editorial
policies.
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NAB Membership Tops
4000 Mark

The National Association of
Broadcasters announced recently
that its membership has crossed
the 4000 mark for the first time.

It said the total record mem-
bership of 4005 represents a net
increase in all categories of 340
members during the past year.

NAB said the present total in-
cludes 3281 radio station mem-
bers—2226 a-m and 1055 fm—
and 499 television stations. It
also includes all four radio and
all three television networks as
well as 218 associate members
among equipment manufacturers,
film distributors and other allied
fields.

Largest growth during the
year was among fm members
with a net gain of 122 fm sta-
membership showed a net gain
of 59 while TV station member-
ship was up by 39. The net gain
for associate members was 20.

NAFMB Plans March
Convention

The Board of Directors of the
National Association of FM
Broadcasters met in New York
City on January 12th to plan the
Association’s convention to be
held in Chicago March 3lst
through April 2nd, to kick-off an
intensive membership drive and
to consider a closer, working
liaison with RAB and NAB in
their future fm projects.

NAB Board Adopts
Amendment for More
Flexible Time Standards

The radio Board of Directors of
the National Association of
Broadcasters voted recently to re-
tain the maximum limit of 18
min/hr on commercials under the
NAB Radio Code’s time stand-
ards, but to permit the NAB
Code Authority to approve ex-
ceptions for special circum-
stances which may be in the pub-
lic interest.

CATYV Praised for Public
Service

The CATV industry has been
praised “for the public service it
provides and the traditions for

March, 1967 — BM/E


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

ond Report and Order of March
8, 1966 is “invalid and unlawful”
in imposing strict regulations on
cable television reception, Alice
Cable Television Corporation, a
Texas-based subsidiary of Jer-
rold, filed an appeal petition in
the Fifth Circuit Court of Ap-
peals to review and set aside the
orders.

The acticn was Jervold's first
opportunity legally to challenge
the Commission’s authority
through the Federal Courts, and
came as an immediate result of
the IFCC’s formal denial two
weeks ago of the firm’s Petition
Tor Reconsideration. Jerrold told
the court in its petition that the
Commission acted without prop-
er constitutional and statutory
authority in establishing a de
facto halt on CATV expansion
into the country’'s top-100 tele-
vigsion markets. These markets
represent over 90 percent of the
television receivers in the coun-

try.
The Jerrold appeal petition
further charged that the Com-

mission acted in violation of the
U.8. Constitution in “asserting
Jurisdiction over the CATV in-

dustry without conducting a full
evidentiary hearing.”

BBC Expands Second
Channel

Pye TVT Ltd. of Cambridge has
reeeived a further contract from
the British Broadcasting Corpo-
ration valued at more than $1.4
million for the supply and in-
stallation of transmitters to
equip eight more high-power uhf
stationsg for the latest expansion
of the BBC2 television service.

The transmitters, scheduled for
delivery during 1968, will have
peak sync outputs of 25 kW (3
stations) and 10 kW (5 stations).
They are provisionally scheduled
for installation at the BBC2 sta-
tiong to serve Bristol and Somer-
set, Hainpshire, Sussex, Stafford-

shire, Flintshire, Londonderry,
Angus, and East Lothian and
Fife.

The sound and vision power
amplifiers will utilize vapor

phase cooler] klvstrons and an
automatic fall-back system will
be employed where, in event of
a failure of either klystron, the

sound and vision input signals
are automatically combined and
fed to the remaining tube, thus
providing a lower power emer-
gency service without separate
standby equipment.

Expansion of Magnetic
Tape Facilities at RCA

The Radio Corporation of Amer-
ica recently announced a major
development and expansion pro-
gram designed to strengthen its
position as a world-wide supplier
of magnetic tapes and other
memory devices using magnetic
coatings.

My. Charles M. Odorizzi, Group
Executive Vice President, said
RCA’s muagnetic preducts sales
more than doubled in 1966 and
are expected to double again in
1967. He mnoted that industry
sales are expected to rise from
$150 million in 1966 to more than
$325 million by 1971.

The Magnetic Products Divi-
sion produces a full range of
magnetic tape for sound record-
ing and playback, computer in-
formation storage and instru-
mentation purposes.

( TBM-4500A FM STEREO MONITOR \

TBM-4500A FM STEREO MONITOR \

or write for literature.

ONE SWITCH

Operators like our TBM-4500A FM Stereo monitor.
One reason is the hard-working left hand switch
used for all metering functions — RF level. pilot
injection. left and right modulation.L + R.L — R,
phase angle. 38 kHz carrier suppression and AM
and FM signal-to-noise ratios. Order yours today,

MCMartin

Marketing Manager, Broadcast
McMartin Industries, Inc.
605 North 13th Street
Omaha, Nebraska 68102

THREE METERS

One reason McMartin sells so many TBM-4500A
FM stereo monitors is that the design helps the
operator do his job easier. faster, better. With three
meters left. right and TOTAL modulation can be
read simultaneouslv. FM stations all over the world
are ordering McMartin stereo monitors. Order yours
todav. or write for literature.

MCMartin

NAB NAB
booth Marketing Manager, Broadcast  pooth
235, McMartin Industries, Inc. 235,
West 605 North 13th Street West
Hall Omaha, Nebraska 68102 Hall

Circle 10 on Reader Service Card
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Business of CATV

CATYV Operator Applies for Uhf.
Burt Harris, owner of a Palm
Springs CATV system and Mor-
ris H. Bergreen, owner of Palm
Springs KcMJ-aM, have filed for
channel 42 with a power of 243
kW.

CATV Operator Gives Channel
to School: Amherst, Mass. eleven
public schools plan to use chan-
nel 13 for educational purposes
after being interconnected by

Pioneer Valley cablevision. Pro-
gram from Boston ETV station
will be offered. The Board of
Education and Pioneer hope to
offer adult programs after 3 p.M.

City Council to Test FCC. Hun-
tington (W. Va.) c¢ity council
is considering offering a CATV
franchise it it appears the fran-
chise holder would have a 50-
50 chance of getting permission
from the FCC to operate a micro-
wave stystem. Huntington and
Charleston constitute the 45th

CF 2 ULTRASONIC

CLEANER for
MOTION PICTURE FILM

Presented The Academy of Motion Picture Arts and
Sciences Award of Merit for Outstanding Technical

Achievement.

Ultrasonic energy is the most etfective and economicol way to thoroughly und
rapidly clean motion picture film without mechanical scrubbing end wiping. The
cold hoiling effect (cavitation) of ultrasonic energy performs the entire opera-
tion. Only the solvent touches the film and o forced air, flash dry-off removes all

solvent and residue.

® Restores clarity and sound to maximum
quality.

® Enhances the enterfoinment valve of

motion picture film and improves com-

mercials.

Assures static free.film with color hal-

ance vndisturbed.

Cuts projector maintenunce costs . .

no dirt or dust carried into gates and

orifices . . . less breakdowns,

Completely automatic . . . requires only

loading and unloading.

Costs only 1/20 of a penny per run-

ning foot to operate, ‘

Used hy every major motion picture lab

in the world.

DESCRIPTIVE BROCHURE WILL BE SENT ON
REQUEST,

Patents

USA—2,967,119 Luxembourg—37,634
Belgium—582,469  Great Britain—909,421
France—1,238,523 Other World Pats.Pend.

Telephone: 312—338-3040

T427

LIPSNER-SMITH CORPORATION

7334 No. Clark St., Chicago, lil. 60626

Circle 13 on Reader Service Card
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market in the U.S.

Appleton Setting Tough CATYV
Rules. Prompted by radio station
wAPG and the Post Corp. (which
owns newspapers, radios and TV)
the Appleton Wise. City Council
is considering very stringent
CATV control such as full serv-
ice, control over origination and
high rates.

Big U Cablevision. General Elec-
tric  Cablevision of Merced,
Calif. will bring in uhf rchan-
nels 19, 24, 30, 43. and 47—all
approved by the FCC. The sys-
tem uses underground cable and
the installation charge is $19.50.

To Revoke Franchise. The
Bucyrus City Council (Ohio)
continued to take steps to re-
voke a 10-vr franchise granted
te Crawford County Cablevision
because the firm sold majority
stock to outside interests (BM 'F
Feb. p 66).

Franchise Filed. In Yonkers,
N.Y. by 38 CATV firmg but TV
service owners and JFD Elec-
tronics protested the action . . .
Pensacola, Fla,, by CATV firms;
opposition voiced by WALA-TV,
Mobile, Ala. . .. Elmwood Park.
1ll. by Levdon-Norwood and
Multiview TV Systems, Inc. Elm-
wood 1is in nonfringe area of
Chicago and would pipe Milwau-
kee and Rockford. . . . Shelby,
Ohio Ly Continental Cablevision,
Inc. . . . Richmond, Indiana, by
Plains Television.

Franchise Granted. Mishawaka,
Ind. to a combine of three TV
stations. . . . West Elizabeth, Pa.,
to Steel Valley Cablevision, Inc.
for 3 percent of gross proceeds.
connection to schools and public
buildings. Connections for 90
days offered free. . . . Wahpeton,
N. D. to Reidel Enterprises of
Willmer, Minn. to bring in Min-
neapolis stations. City to get 214
percent of gross profit . .. Shel-
bourne Falls Community An-
tenna Service (Mass.) has been
granted permission to expand
from 5 channels to 12. .. . Pitts-
field, Ill. to Pittsfield Cable TV
Co. in a tight vote. ... Anderson,
Ind., to Cablevision Corp (GE).

Ordinance Adopted After 2 Yr.
Charlotte, N.C. after 2-yr hassle
adopted an ordinance, but the
10-percent fee for receipts over
$1.25 million was labelled too

March, 1947 — BM'E
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Your Sylvania distributor is up-
to-date onyour business.Use him:
it’s like adding an electronic
consultant to your staff...free.

We keep him up-to-date with frequent reports and
analyses of your maintenance and design needs. We
give him plant tours and technical training. And
ready access to Sylvania product and applications
engineering staffs.

He knows the features of each and every tube we
make. And he knows how you use them. He's up on
the latest developments. He knows our competitors’
tubes inside out, too.

Get a free analysis, by your Sylvania distributor, of
your tube and semiconductor replacement needs.
Hecanprevent emergencies, prepare an inventory—
and save you money. He’s an expert. Depend on him
for service and for fast delivery—in any quantity.
Sylvania Electronic Tube Division, Electronic Com-
ponents Group, Seneca Falls, New York 13148,

SUBSIDIARY OF
GENERAL TELEPHONE & ELECTRONICS G E
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INTERPRETING THE

RULES &

REGULATIONS

"OVERCOMMERCIALIZATION” REVIEWED

SOME MOST PREGNANT QUESTIONS HAVE ARISEN:
(1) Does the Commission maintain commercial
standards? If so, in what form? (2) What are
these standards? (3) Is the Commission, by vir-
tue of its recent “Commercial Inquiry,” chang-
ing these standards?

These probative, curious and Delphic questions
flow from the Commission’s October 24, 1966,
Public Notice (FCC 66-923). In this cryptic and
unimposing Notice (above and hereinafter re-
ferred to as the “Commercial Inquiry”), the
Commission required all broadcast licensees,
without exception, to file “updated” information
concerning their proposed commercial practices.
This request was made, purportedly, to bring
all licensees within the boundaries of the pro-
gram forms adopted for radio (BM/E Feb. &
Mar. 1966 issues) and TV (BM/E Dec. 1966
issue) and to afford each licensee an opportunity
to state its commercial content in minutes rather
than in terms of the number and length of com-
mercial announcements. Its effects, and the
trends reflected thereby, warrant the reader’s
avid attention. This unassuming Commercial In-
quiry has caused considerable, warranted con-
cern. The questions set ferth in the above para-
graph will be discussed in the order posed.
Does the Commission Maintain Commercial
Standards? If so, in What Form?

Yes! And, no! The ambiguous answer is ne-
cessitated by the Commissions’ ambiguous and
volatile commercial “policy.” This nebulous and
oracular standard can be better understood by
a cursory review of its inconsistent and sur-
prise-filled background.

Over the years, the FCC has considered over-
commercialization in a host of cases, too num-
erous to list, and has consistently taken the posi-
tion that this was “an important element in
judging the overall program performance of an
applicant or a licensee.” However, in none of
these cases did the Commission (or its predeces-
sor Agency) establish definite standards or even
broad guidelines as to the formula used to dis-
tinguish “overcommercialization” from accepta-
ble commercialization.

While the Commission has maintained a con-
tinuing interest in this problem, there have been
few cases wherein the FCC actually concluded
that there was overcommercialization. In those

This section, providing broad interpretation of FCC rules
and pelicies, does not substitute for competent legal counsel,
Legal advice on any given problem is predicated on the
particular facts of each case. Therefore, when specific
problems arise, you would be well advised to consult yeur
own legal counsel.

infrequent cases, the findings of so-called over-
commercialization have resulted in nothing more
than “short-term” renewals. In most cases, the
licensee has seen the error of his ways before,
or at least in the middle of, a hearing, adjusted
downward his commercial proposal, and re-
ceived a renewal. In most of the hearing cases,
the amount of overcommercialization was so ex-
treme as to be obvious. (See 1962 ease, 24 RR
315, wherein the a-m licensee proposed 6 to 8
minutes commercial in every 14% minute period
—an average of 509 or more commercial.)
Throughout over 40 years of broadcasting and
federal regulation thereof, o definite commercial
standard or guideline (in written form) is con-
spicuously absent. These unwritten policies have
not appeared in case digests, memoranda, opin-
ions, and orders, or even in letters to licensees.
Why, the reader may ask, has the Federal Gov-
ernmnet judiciously avoided reducing these
transitory, fugitive and ever-changing policies
to writing? There are a wealth of legal reasons
militating against rigid guidelines. A brief re-

~view thereof follows.

The First Amendment to the United States
Constitution provides, in pertinent part, as fol-
lows:
abridging

i

“Congress shall make no law . . .

the freedom of speech, or of the press. . ..

Section 326 of the Communications Act of 1934,
as amended, states:

“Nothing in this chapter shall be understood
or construed to give the Commission the power
of censorship over the radio communications. ..
and no regulation or conditien shall be promul-
gated or fixed by the Commission which shall
interfere with the right of free speech by means
of radio communications.”

In an inexhaustible list of precedents, the courts,
the federal agencies, and the Commission have
repeatedly disavowed any authority to ‘“‘cemsor”
the right of free speech. In the case of the FCC,
“censorship” would involve any rule which dic-
tates what the licensee must offer (or not offer)
in the way of program content. (Notable ex-
ceptions to this dearth of written specifics may
be found in those cases wherein the Commission
has properly forbade the broadcast of obsceni-
ties, criminal acts, libel, lotteries, and the like.
Few, if any, would quarrel with the prohibition
of amoral or c¢riminal program content.) In a
more general sense, ‘‘censorship” of program
content — the amount of music, agricultural,
religious, sports, news, and even commercials —

March, 1967 — BM/E
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How to improve
profits and your community

standing with local

CATV. operators are finding that local origination im-
proves their community standing and at the same time
increases the number of subscribers. By adding shows
of local interest or educational shows, people formerly
not interested in hooking up to the CATV system are
becoming subscribers,

The simple, sensible and economical solution for
CATV operators to originale local programming is the
Blonder-Tongue ST-2 Porta-Studio, a complete mobile
TV Studio. it's flexible, easy to operate, casy to main-
“tain. It provides complete audio/video control. It

BIonder-Tongue ST-2 Porta-Studio

CATV origination

works with video tape recorders, film chains, projectors
or “live”. It's compact and fully mobile and can be
moved from one room to another. It's professional—
meets FCC broadcast standards. It's inexpensive—
meets the budget requirements of any CATV operator.

Your local Blonder-Tongue installer will help you im-
prove your system.
i
i
g,

| BLONDER-TONGUE

9 Alling Street, Newark, New Jersey 07102

Circle 17 on Reader Service Card
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remains a somewhat unsettled issue!

In numerous FCC cases, the courts have
ruled that the choice of programs rests with the
licensee and that the Commission is forbidden
to censor. (See, for example, Mclntire v. Wm.
Penn Broadcasting, 151 F. (2d) 597, C.C.A. 3d,
1945.) Also, see U.S. Supreme Court decision in
Farmers Educational and Cooperative Union,
360 U.S. 525 (1959).)

Despite all of the above, the Commission, from
time to time, has asserted (and seemed fo as-
sume) that it has authority to regulate the
amount of commercial content broadcast.

In one of its more recent “Magna Carta’s,”
entitled Report and Statement of Policy Re:
Commission En Banc Programming Inquiry, 20
RR 1902 (1960), the Commission, in justifying
its authority to control commercialization,
stated:

“Notwithstanding the foregoing authorities,
the right to the use of the airwaves is condi-
tioned upon the issuance of a license. . . .”

Thus, after thoughtful review of the clearly
anti-regulatory legal premises, the Commission
pointed out that it does not have to issue or
renew a license to one—as contrasted with its
(Commission’s) view of proper programming. It
implies that its basic obligation — to make
broadcasters program in consonance with the
public interest — may supersede the explicit and
repeated ‘‘censorship” prohibitions.

In January 1964, the Commission adopted a
Report and Order (FCC 64-22, 1 RR 2d 1606)
regarding “Commercial Advertising Standards.”
In that proceeding, the Commission had pro-
posed to adopt fixed rules to restrict the amount
of advertising broadcast by its licensees. While
the Commission continued to maintain that it
has authority to promulgate commercial stand-
ards, it concluded:

“. .. We will continue to take whatever steps

are necessary and appropriate to prevent its
occurrence [overcommercialization] . .. however,
[the] edoption of definite standards in the form
of rules limiting commenrcial content, would not
be appropriate at this time. . . .” (Emphasis
supplied).

“. .. we will give closer attention to the subject
of commercial activity . . . on « case-by-case
basis. . . . Attention will be given to situations
where performance varies substantially from
standards [promises] previously set forth....”
(Emphasis supplied.)

To the chagrin of then Chairman Henry and
Commissioner Cox, in July 1964, the Commis-
sion granted a series of renewal applications
that embodied apparent overcommercialization.
The dissenters offered an impassioned plea for
definite commercial standards, because the li-
censees, guilty of commercial excesses, as
pointed out by the staff, were granted renewals
anyway. In some of these cases, the excesses of
commercial content far exceeded (1) NAB Code
limits and (2) the “promises” set forth in the
last renewal. It is interesting to note that most
of the punishment (short-term renewals or
fines) administered for “overcommercialization”
to date has been predicated upon the licensee’s
failure to program as proposed (promise vs. per-
formance test) — not upon excessive commer-

cialization per se.

The next significant action is the current (Oc-
tober 1966) Commercial Inquiry seeking com-
mercial content in minutes — as distinguished
from the number and length of commercial an-
nouncements — from all licensees.

Thus, in response to the question, “Does the
Commission maintain commercial standards?
BM/E must respond both “Yes, and no.” In
summary, for 40 years, the Federal Government
has espoused an acute interest in the amount of
commercial “chatter”; but, the intensity of this
interest has undergone a marked change every
five years or so; moreover, the law is such that
it is difficult for the Commission to establish
firm and fized advertising standards; addition-
ally, no two broadcasting markets are alike; for
these reasons and others, the Commission has
never set in print, in any form, its “commer-
cial standards”; however, by indirvection {the
refusal to issue a license or grant a renewal),
the Commission controls commercial content!

Today, the major problem is to ascertain or
define these wunwritten, amorphous commercial
ceilings! But, what are the Commercial Stand-
ards?

As the Commission might say, “These stand-
ards must be predicated upon the needs of the
public and can be determined only by the li-
censee.” There is no lucid answer! There is only
inference, supposition and speculation. The ever-
present, unwritten implication was and is that
the commercial proposal must comply with cur-
rent Commission standards. This nebulous, and
still undefined policy, has a long history of vac-
illation.

During the past 20 years, the Commission has
repeatedly altered its commercial standards. For
example, during much of the 1940’s and early
1950’s, the Commission would accept a statement
to the effect that “The licensee proposes to ad-
here to the NAB Code limits.” In the middle and
late 1950’s, it became necessary to be more spe-
cific; a recitation of Code compliance was un-
satifactory; the licensee was expected to assert
that it would *. . . . not generally broadcast any
commercial in excess of one minute in length
and no more than three such commercials, ag-
gregating no more than three minutes, in any
given 14Y% minute period.” In the 1960’s, this
technique became unpalatable to the FCC. With
the advent of the KORD case in 1961, the Com-
mission augmented its use of the “promise vs.
performance” test. In this era, high commercial
ceilings were not nearly so dangerous as com-
posite week statistics that demonstrated that the
licensee was programming substantially more
commercials than proposed.

However, by artful wording and the liberal
use of such evasive terms as ‘“generally,” many
licensees were able to justify their “perform-
ance” with their inexact “proposal.”” Several
Commissioners became most disturbed. With the
exception of a few, ancient and distinguishable
cases, the Commission had no legal precedent
or procedures upon which to base definite ad-
vertising standards. This situation resulted in
the proposal to adopt definite standards by
amending the Rules. Under pressure from Con-
gress, as indicated previously, this proposal was

Circle 18 on Reader Service Card for Times Wire and Cable =3

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

New from TeleMation

VIDEO PROCESSORS
MODEL TMV 501 SERIES

Ideal for broadcast and ETV facilities . . .
wherever video distribution requires isolation,
level adjustment, sync stretch or improvement.

R

TMV-501 A Direct retrofit video processor for use with
Ampex VR-660 recorders. Supplied mounted on replacement
end panel grilie. Simple internal wiring and installation.

May also be used with external equipment and for record
input. Power supplied from VR-660.

TMV-501 P Line-powered and self-contained. Ultra-compact
for difficult mounting
requirements. 8% w
x7%" dx13%" h.

TMV-501 PR
Standard 19" rack
mounting version.
Line -powered and
requires only
13" rack

space.

GENERAL DESCRIPTION

The TMV-501 processors offer a low-cost solution to the
problem of sync degradation encountered in tape recording
and playback. Sync pulses are completely reshaped to
comply with RS-170 standards. Adjustable clip level
eliminates problems encountered with dropouts or
switching transients when dubbing. Provides necessary
sync stretch when used with 2500 MHz transmitters.
Three video outputs with sync optional on each; also
provides 4V. sync output into 75 ohms, or can be used

as a sync adding amplifier. Looping input on AC models.

For detailed specifications on these new processors

call or write:
TELEMATION., INC.

Dept. TMV

2275 South West Temple
Salt Lake City, Utah 84115
Telephone (801) 486-7564
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defeated, by a 4-3 vote, in January 1964 — with
Commissioners Henry, Cox and ILee dissenting.
The latter two remain on the Commission to-
day, and Commissioner Nicholas Johnson
(Henry’s replacement) may be logically expected
to follow in the same general tradition of his
predecessor.

As NAB Code requirements stiffened, its
standards, once again, became more attractive
guidelines. Within very recent years, the Com-
mission has encouraged licensees to propose to
adhere to the Code standards. With the adoption
of the long-anticipated new program forms (Sec-
tion IV’s) and program logging requirements
for a-m and fm (in 1965) and TV (in 1966),
the Commission, at long last, had renewal, as-
signment, transfer, and new license forms (Sec-
tion IV’s programming proposals), with “teeth.”
Now, the licensee must set forth his commercial
proposals in terms to which the Commission
may bind him. Hence, the “promise vs. perform-
ance” test is more effective, and, more saliently,
the Commission is better able to ascertain ea-
actly what the licensee is proposing.

During much of the 1960’s, the a-m/fm li-
censee could obtain renewal by proposing “20
minutes commercial during the average broad-
cast hour” with limited exceptions wherein the
ceiling was raised to “22 minutes.” By adhering
to this wnwritten rule, the licensee could ob-
viate letter-inquiries and deferral of renewal.
Those exceeding these limits were required to
make out a strong case in support. Generally,
the licensee yielded to the Commission’s will,
when questioned, and brought his commercial
proposal in line with the “20- and 22-minute
ceilings.” That was the unwritten, commercial
policy in effect prior to the issuance of the 1966
Commercial Inquiry.

Has the Commission, Via Its Recent Inquiry,
Changed the Commercial Standards?

Much to the surprise of many — in view of
the current composition of the Commission —
the Commissicners, by virtue of strong staff in-
fluence, were prompted to issue the October 1966
Commercial Inquiry. In so doing, the Commis-
sion concluded its Notice with the following
statement:

“By this action the Conunission does not imply
or seek to impose any particular requirement or
limitation on the cowunercial practices of li-
censees, but does seek full, specific and respon-
sive statement as to licensee’s commercial prac-
tices.” (Emphasis supplied.)

Once again, by artfully avoiding a classic op-
portunity to spell out its convictions in the mat-
ter, the Commaission has left the broadcaster
puzzled. However, the general import of the
message was received “loud and clear” by the
industry. That is, the licensee had best propose
to comply with the NAB Code commercial
standards.

The instant responses to the Inquiry were
due to be filed prior to January 1, 1967. Many
licensees filed well in advance of that date. One
FCC staff member reports that “. . . in excess
of 954 of those replying indicated thet they
wonld comply wilh the NAD Code.”

Inlereslingly, assuming the accuracy of the
Commisstion’s 1963 staff - unalysis (Report und
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The Shure SM58 self-windscreened unidirectional micro-
phone is ideal for broadcast uses such as remote news,
sports, interview and vocal recordings because it elimi-
nates or minimizes the irritating “pop” caused by ex-
plosive breath sounds. With the SM58 you will have the
peace-of-mind assurance that you're delivering the guality
audio that goes with pop-free pickup. It's great for studio
announcing, too—or wherever the announcer or vocalist
has the audio-degrading habit of “mouthing” the micro-
phone. Of course, the same filters that eliminate pop also
do away with the necessity for an add-on windscreen in
outdoor uses.

On the other hand, the unusually effective unidirectional
cardioid pickup pattern (uniform at a/l frequencies, in all
planes) means that it is a real problem-solver where back-
ground noise is high or where the microphone must be
operated at some distance from the performer. Incidentally,

ducers at line

fields.

; Shure stereo equalizer and preamplifiers are praised as MAJOR
o contributions to upgrading station quality by broadcasters.

SE-1 Stereo Transcrip-
tion Preamplifier
Provides precise RIAA equaliza-
tion from magnetic phono repro-
levels.
- "high. and low frequency response
- o7 trimmers. Loweést distortion, noise -
.. level, -susceptibility to stray RF

THIS MICROPHONE
SUPPRESSES “POP”
...EVEN IN THE
TIGHT CLOSE-UP
__ “DANGER ZONE”

-4

but very important, the SM&8 tends to control the low
frequency “boominess” that is usually accented by close-
up microphones.

All in all, close up or at a distance, the Shure SM58 solves
the kind of ever-present perplexing problems the audio
engineer may have felt were necessary evils. The SM58
might well be the finest all-purpose hand-held microphone
in manufacture today. And, all things considered, it is
moderate in cost.

Other features: the complete pop-proof filter assembly is
instantly replaceable in the field, without tools. Filters
can be easily cleaned, too. Stand or hand operation. De-
tachable cable. Rubber-mounted cartridge minimizes han-
dling noise. Special TV-tested non-glare finish.

For additional information, write directly to Mr. Robert
Carr, Manager of Professional Products Division, Shure
Brothers, Inc., 222 Hartrey Ave., Evanston, lllinois 60204.

UNIDIRECTIONAL DYNAMIC BOOM MICROPHONE

M66 Broadcast
Stereo Equalizer
Passive equalizer compensates
recorded frequency to three
playback characteristics: RIAA,
flat, roll-off. Provides precise
egualization from magnetic"
-'picklup‘ .at: microphone: inpu
level. ’ - :

Separate

Visit us at Booth 213, NAB
Circle 20 on Reader Service Card
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Order, re Commercial Advertising Standards, 1
RR 2d 1609, footnote 4), “40% of the licensees
analyzed proposed to evceed NAB Code commer-
ctal limits.”

Thus, the October 1966 Commercial Inquiry
form appears to have resulted in a substantial
decrease, in commercial proposal, by an esti-
mated 359% of the broadcast industry! That is,
where “409,” of the industry exceeded NAB
limits in 1963, only 5%, exceed it today. Such a
marked departure is somewhat astounding when
one considers that the Commission has not set
forth, to this day, either broad or specific com-
merciel standards in written form. Such pro-
nouncements have been, and continue to be,
judiciously avoided.

The Commission has appeared to have accom-
plished its long-sought goal by innuendo, in-
direction, or quasi-intimidation. The licensees,
as a group, appear to believe that, the Commis-
sion’s assertions to the contrary notwithstanding,
a failure to meet and comply with NAB Code
standards, may result in letter-inquiries, de-
ferred renewal, possibly a hearing, and/or a
loss or denial of license. Accordingly, they con-
clude that a few extra commercials are not
worth the risk. Is it really necessary to yield
so quickly? Have the prior, more liberal com-
mercial standards really changed that much?
Will the Commission really enforce its ephemeral
commercial standards?

Reports in the industry press have indicated
(1) the “rules” have not really changed, (2)
the thrust of the Commercial Inquiry is to elicit
exact and precise commercial proposals and not
to reduce commercial content, and (3) excep-
tions, well stated and justified, will be permitted.

For several weeks, the Commission has chosen
to postpone action upon a series of renewals
which the staff has recommended for deferral.
Within the last two weeks, the Commission has
ruled that several of these stationg should re-
ceive letters. The feeling—and “feeling” is what
has determined acceptable and unacceptable com-
mercial policies for 40 years—is that most re-
quests to exceed the NAB Code limits will meet
with stern opposition—BUT probably not result
n @ hearing or loss of license!

In the case of a-m and fm stations, some
staff members speculate that the Commission
will approve many requests wherein the licensee
proposes to exceed Code limits from 109 to
159% of the time. In the case of TV stations,
excesses of the Code commercial limitations,
supposedly, will be confined to 5% to 109%. At
least, this is the current thinking. As a practical
matter, percentages of permissible commercial
excesses (e.g., “. . . licensee will adhere to the
NAB commercial limits 909, of the time. . ..”)
are apt to prove disappointing. To wit, depend-
mg entirely upon the reasons advanced, a re-
quest to exceed NAB Code limits 15% might be
granted in one a-m case, and a 59 excess denied
in another. At present, there are no meaningful
guidelines or “rules of thumb”—except for the
NAB code standards.

What reasons will the Commission accept as
sound justification for commercial excesses?
This is a question that can be answered only
by the licensee and the specific and unique facts
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of his case. The chances are that most requests
for exception will be denied indirectly. That is,
after letter-inquiry and deferred renewal, most
licensees will voluntarily reduce their commer-
cial proposals.

Conclusion

BM E is compelled to observe that it is nol
necessarily prudent or appropriate to agree to or
adhere to the NAB Code standards so quickly—
unless you feel it desirable from a public interest
and financial standpoint! Why? First, the Com-
mission is overloaded with hearing cases and can
ill afford renewal hearings on borderline com-
mercial-policy issues. Second, the Commission’s
legal footing to ‘“‘censor” or indirectly dictate
commercial content is shaky at best. The only
court cases on point do not indicate a disposition
to ignore the First Amendment of the Constitu-
tion or Section 326 of the Communication’s Act.
Congress might rally to your defense. In brief,
the Commission might lose and would prefer
undoubtedly to avoid taking the risk of losing
its present indirect leverage. Third, if you have
(in your opinion) legitimate, good faith reasons
to propose commercial standards greater than
those permitted under the NAB Code, you should
present them; if you receive a letter-inquiry,
you could reduce your commercial proposals; in
fact, you could “stick to your guns” up to the
unlikely day your case was designated for hear-
ing; further, you could proceed through the is-
suance of an Initial Decision by the Hearing
Examiner, and, if unsuccessful, adjust your com-
mercial proposal at that time.

In any event, there are many opportunities,
along the way, to reduce your commercial pro-
posals to NAB levels and receive favorable ac-
tion upon your application. It seems tragic that
the average licensee’s first reaction is to yield
rather than to defend his democratic rights. Of
course, it may cost money to resist, but, then,
the matter can be settled in a day by agreeing;
moreover, the loss of substantial advertising dol-
lars, over a period of years, may well result in
large cash loss. In brief, any licensee, who really
needs to exceed the “new commercial standards”
(the standards of the NAB Commercial Code),
should be daring enough to make a tacit attempt
at least. While bureaucracy is upon us, we should
not lose our willingness to defend our freedoms.
In our sacrificial zeal to avert controversy, let
us not lose sight of the Supreme Court’s 1959
admonition (in Farmers Educational Cooperative
Union) as follows:

“. . . expressly applying this country’s tradition

of free expression to the field of radio broad-
casting, Congress has from the first emphatical-
ly forbidden the Commission to exercise any
power of censorship over radio communication.”

While the Commission is vested with the au-
thority and obligation of requiring broadcasters
to meet the needs of the public, the licensee, as
the Commission has consistently held, is the final
judge. Even a greater commercial content may
be needed by (1) the public in some cases or (2)
the broadcaster to provide funds for other forms

of needed programming.
There are two basic methods of resolving the
Continwed on page 75
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CONVENTION LOG

Which Color Camera?

SMPTE Color Broadcasting
Workshop and Conference,
Jan. 27, 28.

A somewhat improvised To Tell
the Truth panel of five color cam-
era users was organized at the
recent SMPTE Television Broad-
casting Workshop. The verdict:
Everybody is happy-—even Tom
Keller of wgHB who hasn't yet
gotten delivery.

Panel was to consist of inde-
pendent stations who had pur-
chased different cameras but a
midwest snow storm blocked out
Norelco purchaser Robert Byloff,
Reeves Broadcasting, New York.
Substituting on the Norelco (Phil-
ips) camera were Adrian Ettlin-
ger and Norman Baedler of the
CBS network. Reporting on RCA’s
TK42, Warren Williamson, WKBN-
Tv, Youngstown, Ohio; on GE’s
PE250, K. L. Renaud, wwJ-1v,
Detroit; on Marconi, Tom Keller,
WGBH, Boston.

*How long have you been in
operation?

Williamson: Received delivery
of our 2 TK-42’s last July and
have 2000 hr. We do 215 hr live
each day plus some commercial
work. No remote.

Keller: We have not as yet re-
ceived our Marconi camera.

Renaud: We've been on the air
since October with four PE250
studio cameras logging 1200 hr.

Ettlinger - Baedler: We inau-
gurated our first Norelco camera
in September of 1965-—on the
Ed Sullivan Show. Altogether we
have 44 Norelco cameras in the
CBS network and 9 in station di-
visions. Sixteen of these are in
mobile units. Two mobile units
colorcast the NFL football games
this fall. Incidentally we have or-
dered some Marconis—four are
now operating in Chicago and two
are expected for network use in
March—the Chicago units are not
part of the network and we have
no direct knowledge of their per-
formance.

*Why did you pick the camera
you did?

Renaud: An engineer picking a

make of camera is something like
an engineer buying a car. The de-
cision isn’t necessarily based en-
tirely on engineering evaluations.
My new car is a ( rysler product
since my wife’s uncle is a dealer.
My cameras are GE. T once worked
for GE and respect the company’s
technical competence. Qur station
is becoming nearly a total GE
plant, therefore we got a good
delivery priority.

Keller: We evaluated cameras

for over a year. Unfortunately no
camera has been in the field long
enough to get good comparative
performance data. We chose Mar-
coni. We liked the optical system
and found many of the lenses we
already owned could be used.
Since we intend to use the camera
for a great deal of field use
(WGBH is an educational station)
we liked the fact that the gain
could be increased 6 dB if we
lost lighting. The spec of 42 dB
S/N ratio for 120 ft candles at
f8 appealed to ms. Supposing
lights were to fs  we could put
all light into the luminescent tube
because dichroics are not used, We
also liked the location of controls,
those in camera, those in the CCU
for remote use. The heavy 110-
conductor cable is a disadvantage
but other factors outweighed this
aspect.
(Ed. note: Williamson didn’t re-
spond directly fo this question.
His other equipment is RCA’s
3TK-11’s and a TK-27. And does
anyone wonder why CBS picked
the first non-RCA cameras avail-
able?)

*Are you satisfied with your
choice of cameras?

All: Yes. (Renaud volunteered
that his down time for four cam-
eras was less than 10 hr. Down
time was caused by mechanical
bugs that once cleared up did not
recur.)

What lighting levels do you
use and what contrast range do
you set for?

Renaud: We generally have 300
ft candles. The other day I found
sFirst three questions were preassigned by
the panel moderator. Answers were ex-
tracted from the panelists’ introductory

comments and are mnot necessarily ver-
batim.

www.americanradiohistorv.com

three sets illuminated at 250 ft
candles (and camera at £5.6) and
one set at 470 ft candles. We try
to set for a contrast of 40:1
using a gamma correction chart
(log chart zero reference).

Ettlinger: CBS aims for 250 ft
candles but this sometimes creeps
up. Contrast ratio is 30:1. We use
a log chart, however, the Plum-
bion log chart is not precise. We
therefore switch to a power log
chart for a more correct gray
scale. We say we set for 30:1;
obviously, if we're digging black
we push up the pedestal.

Willigmson: 1 suppose as a
small U we are not as fussy as
the bigger stations. We shoot for
maximum contrast by establish-
ing key lighting and backlighting
and then add fill lighting until the
outcome is pleasing.

Keller: I think in a discussion
of lighting it's worth recalling
that the IO is not the limiting
factor. Sensitivity is dependent
on the quality of the optical sys-
tem, depth of field, and noise in
the preamp. In the near future we
may see color camera systems as
sensitive as monochreme I0’s.

Please comment on the color
fidelity of the Plumbion and
the 10.

Ettlinger: In theory the 3-tube

Plumbicon camera and 3-tube
RCA TK-41 are comparable al-
though the former works on a
static transfer curve and the lat-
ter at the knee of the curve. In
the four-tube cameras the subject
is much more controversial. The
contest waged at the NAB con-
vention each year is supposed to
provide the best answer!
(Ed. note: Also on display at
NAB for further comparison will
be the Sarkes Tarzian polychrome
studio camera model 88.)

Renaud: I think cameras are
comparable but home viewers are
likely to see wide differences of
quality depending on just how
good they are at adjusting their
sets.

Williamson: Since we are the
only station with color in our
community, it’s us versus the net-
works. We think we're compar-
able.

Keller: Image orthicon cameras
should provide sharper picture de-
tail than three-tube Plumbicons
because of less aperture distor-
tion.

Continued on page 75
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BIALKALI-pyg TOCATHODE
ELEGTRONIGALLY-GONDUGTING
GLASS TARGET

The Most Trusted Name in Electronics
®

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

www.americanradiohistorv.com


www.americanradiohistory.com

These power amplifier tubes are electrostatically
focused klystrons (ESFK). They need no magnets. Our
entire ESFK family offers you the best power-to-weight
ratio of any power amplifiers. That means when you
use one of our new ESFK’s in your next design, your
UHF-TV transmitter will be smaller—and easier to
maintain. And since these tubes are air-cooled, they
need less heat dissipation equipment, so your trans-
mitter is less expensive to operate.

One example: the X-3068 amplifier. Note its 35 db
gain with 36% beam power efficiency. At UHF fre-
quencies, power outputs between 1 and 3 kilowatts
are available.

For S-band transmitter designs, check our X-3065. It

SEE VARIAN AT NAB—BOOTH 406

X-3068 ESFK
800-300 MHz

has advanced
power amplifiers

for low power
UHF-TV transmitters

offers 500 watts output yet weighs only 5 pounds and
measures just 6 inches. And provides 30 to 40 db
gain with efficiency between 35% and 45%; heat-sink
or air-cooled.

We have spent more than ten years in advanced mate-
rials research, ceramic-to-metal technology, and beam
focusing studies. To make an advanced power ampli-
fier, it takes experience. You can count the number
of experienced ESFK manufacturers on one finger.

EIMAC

Division of Varian

San Carlos, California 94070

2.5 kW —— v
1dB T
5 MHz T 38
. !
Ve
2
8 7 MHz
—
FREQUENCY

RF QUTPUT POWER vs. FREQUENCY.
CAVITIES TUNED FOR BANDWIDTH.

DRIVING POWER . .. . .. 2W

OUTPUT POWER ... . . 2.5 kW
GAIN ... . . ... 31dB
1dB BANDWIDTH . . .. .. 5 MHz
3dB BANDWIDTH. .. . 7 MHz
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EDITOR

Public Television: Who Pays?

The Carnegie Commission report on uplifting educational television
clarifies at once some of the great issues facing those who would fill
us with worthy information and saturate us with culture. For one
thing, the commission in supporting local autonomy and grass roots
programming will prevent an PTV czar or a fourth network from
becoming the public tastemaker. The plan also hopes to insulate
PTV from federal control despite federal assistance in paying the
PTV bill.

The commission’s charge for “extensive and innovative studies” to
discover “the manner in which television can serve education” re-
minds all in ETV of the past failures and of the honest need for
new effort.

Some commentators have labeled the report noncontroversial and
“lacking in ambition for PTV”—but as a consequence see solid con-
gressional support. Certainly the proposed means of finance—a 2-
percent federal excise tax growing to 5 percent on new TV sets re-
moves heavy opposition from broadcasters. The Ford Foundation's
proposal of a public domestic satellite to be used by commercial
broadcasters for a fee had the broadcaster paying most of the freight
for better public television.

So although the Carnegie Commission report will undoubtedly draw
opposition from TV set manufacturers and the Electronic Industry
Association, it will not necessarily be opposed by broadcasters, Comsat,
or common carriers (neither cof the latter want public satellites used).

From a practical viewpoint those adversely affected by the com-
mission’s finance plan are fewer in number than those who would
be upset by the bolder Ford Foundation plan. The idea of the viewer
paying for better public television seems to be equitable even though
it establishes some revolutionary precedents in taxation power.

However there is merit to the idea that broadcasters, licensed to
use the air waves, contribute to a service that is deemed necessary
to fulfill the public’s interest. Indeed many broadcasters have con-
tributed to ETV (whether their motives were public minded or sel-
fish, wanting to keep the channel noncommercial is beside the point).
And if advertisers are socked for some of this contribution via
higher time charges, this too seems fair, since the advertiser largely
sets the standards of commercial station programming (commission
member McConnell’s argument).

The only major industry interests exempted from paying a share in
the plans so far are broadcast equipment manufacturers. (We don’t
include publications serving the industry as major interests and,
therefore, happily exempt ourselves.)

We hasten to point out that broadcast equipment sales per year
are far less than the set sales or broadcasting advertising revenue,
Taxing equipment producers wouldn’t do much uplifting.

Congress, then, if it elects to support public television by tax or
fee should draw revenue from both set maker (viewers) and broad-
casters (airwave users). What a fair proportion is, we have not de-
cided Certainly funds for expanding instructional TV should not be
a burden on either manufacturer or broadcaster but paid directly
by taxpayers. If a satellite link for instructional TV and/or public
television is economically feasible and not in conflict with the orderly
use of space it should be authorized. We are all for direct dividends
from our $20-billion space program.

In supporting noncommercial television we are encouraged to find
it less and less important to be comcerned about in depth news
reporting. Commercial broadcasters supported by advertisers have
brought on recently a veritable TV news explosion. Floyd Kalber’s
30-minute late evening news on WMAQ-TV (Chicago) grosses $175,000
weekly reports James Harden in the Saturday Review (Feb. 11) and
is Chicago’s top-rated TV program, including entertainment. The
three network evening view shows, now all 30 minutes in length
gross some $30-million annually. With advertisers paying like this,
who else is needed?

James A. Lippke
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Analyzing
Video System

Performance
By Harry A. Etkin

Using several standard test signals,

here’s how video channel quality can be checked.

0T TV STATIONS usually have a common

goal, namely to see that their signal, mono-
chrome and color, is of the best possible quality.
Generally, there are two program signal sources
with which the broadcaster must concern him-
self: locally originated programs, and incoming
network programs. No matter how good signal
guality is to begin with, the video signal can be
impaired seriously by station or network facili-
ties. If signal impairment appears, a diagnosis
of its probable cause should be made. This
would naturally lead to corrective action to ob-
tain the best quality TV picture.

Signal Fundamentals

Prior to an examination of the most fre-
quently-used test signals, it seems appropriate
to discuss the characteristics of the signals a

TV system must produce and/or process. Fig. 1
shows the information which must be contained
within the 6-MHz TV channel. It can be seen
that the chrominance information is confined
to the higher frequency portion of the band.
Basic transmission requirements are uniform
frequency response, uniform time delay (linear
phase), and minimum differential gain and
phase,

The vector diagram in Fig. 2 shows the phase
and amplitude of the color subcarrier for fully
saturated primary and secondary colors. The
subcarrier is formed by amplitude-modulating,
in suppressed carrier technique, two carriers that
are 90°apart, with the I and Q video signals.
Thus, the amplitude and phase of the resultant
color subcarrier is a distinct representation of
the I and @ color video information.

Fig. 3 shows the video waveform envelope

CARRIER ‘FREQUENCY-

MODULATED
PICTURE  SIGNAL
VESTIGIAL
SIDEBAND!
y &l 1L L L L
7N ) \ z 3 4 45D
‘125 475
FREQUENCY IN MC ABOVE PICTURE CARRIER
TOTAL CHANNEL 51% MEGACYCLES

I, -PICTURE CSAOR“R';g;“‘

e

SOUND
CARRIER

—~ PICTURE 0 LDR»‘ﬂ
CARRIER SUBCARRIER
(3.6 MC) i

Bon
-l ) [ 2 3

Fig. 1. Signa! spectrum for the standard 6-MHz TV channel.

ESY T stonAL Q SIGNAL
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composition for a composite color bar signal.
Note that the monochrome signal is always lo-
cated between black level and reference white or
unity. The monochrome signal level represents
various shades up and down the gray scale. Fig.
3b shows the subcarrier signal levels for the pri-
mary and secondary colors and the color syn-
chronizing burst. When the subcarrier signal is
added to the monochrome signal, parts of the
composite signal representing bright colors, such
as yellow and cyan, are at the white level, while
other portions are at the black level (blue and
red). It is important that these levels be main-
tained, regardless of their positions in the black-
to-white amplitude range. Moreover, there must
be no change in the relative phases of the signals.
If a change is introduced, in either amplitude
or in phase (differential gain or differential
phase), serious color distortions will result.

A studio picture monitor might display a
test pattern which is free of any discernible
distortions. However, a definitive analysis can-
not be made by observing the picture monitor
alone. During normal operation it is necessary
to analyze the video signal on a waveform mon-
itor.

Fig. 4a shows a horizontal video signal dis-
play of a monochrome test pattern. The horizon-
tal sync pulse is shown during the horizontal
blanking interval with a voltage level at D.
Picture brightness level varies between A and
B. In test pattern signals, these peaks are like
the reference white and reference black levels,
the range in which normal program picture sig-
nal will be found. Any voltage less than A
will produce less brightness until the black level
at B is reached.

With reference to the IEEE scale, the setup
value for network transmission is usually 7.5
units. Black peaks should not extend below the
reference black level. The usual procedure is to
try to maintain a reference black level to pro-
duce the most pleasing effect at all times. FCC
TV technical standards, Section 73.682 (a)
(17), indicate that the reference black level
must be separate from the blanking level by the
setup interval, which is 7.5 = 2.5% (between 5
and 10 IEEE scale divisions).

Fig. 4b shows the video test signal at the
vertical scanning rate. The Jlevels of white
peaks, black peaks, blanking, and sync tip dis-
played are of the same value on the IEEE
scale. This display will reveal many common
types of low-frequency malfunctions, such as
clamping failures, 60- or 120-Hz interference or
other serious signal distortions.

Fig. 5a shows the horizontal display of an
NTSC color video signal. The color sync burst,
comprising 8 or 9 Hz of a 3.58-MHz sine-
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Fig. 2. Vector representations of chrominance signal am-
plitude and phase for primary and secondary colors.
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Fig. 3. lllustration of monochrome and color signal levels

for NTSC colors.
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otherwise exceed white and black levels. Note
the reduction in 8.58-MHz levels, as compared
with Fig. 6. Fig. 5¢c shows the same color sig-
nal at the vertical sweep rate, which more
clearly shows the limitation at the black level.

Test Signals

There are a number of test signals used to
check picture quality and to analyze equipment
capabilities for handling both monochrome and
color signals. For proper operation the control
operator must know how the video signal de-
livered by the camera looks in comparison with
the signal shown on the monitor equipment. If
this comparison indicates that distortion is be-
ing introduced by the transmission system, the
received video signal can be checked and com-
pared with the signals of other monitors along
the video chain in order to isolate the faulty
section.

In general, the test signals most commonly
used are the window, sine-squared, multiburst,
stairstep, and color bar displays. Recommended
test equipment includes picture monitors (color
and monochrome), oscilloscope (“A” scope wave-
form monitors), multitest signal generator, vec-
torscope or color signal analyzer, video sweep
generator, oscilloscope camera, and receiver-
type demodulator.

Window Signal

Fig. 6 shows the picture monitor view of a
window signal, a large white square in a black
background. Modern generators which produce
the window signal also produce a secondary
line (to the right in the monitor display) called
the sine-squared pulse. The sine-squared pulse
is more useful on a waveform monitor than on
a picture monitor since the combined window
and line display can be used to check transient
response at both low and high frequencies. This
test provides an indirect method of measuring
time delay or a phase-versus amplitude char-
acteristic of the video signal. The window signal
is the most effective test signal available for
detecting cases of picture streaking. Depending
on the rise time of the window signal, an indi-
cation of overpeaking or extremely rapid cutoff
may be revealed. Certain defects may also be-
come obvious when a clear white window on a
black background fails to appear.

The picture signal has two normal levels:
reference black and refereiice white. The white
level can be adjusted, but is usually set at ref-
erence white. To locate the maximum energy
content of the signal in the lower part of the
total frequency band, the white area is adjusted
to cover 14 to 1% total height. The signal is also
very useful on a waveform monitor. Fig. 7a, a
horizontal line display, shows the effects of dis-
turbances in the vicinity of the line frequency
or the midband region. This is a primary reason
for the cause of tilt, rounding, or other distor-
tions in the wide pulse corresponding to the
window. To the left of the broad pulse, a narrow
spike is visible as the sine-squared pulse. Fig.
7b shows the window signal at the vertical scan-
ning rate. It is a 60-Hz square wave with
sync and blanking pulses. The vertical sine-
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Quality Control Considerations

Equipment required for TV broadcast installations varies
widely, depending on the type of station and the mag-
nitude of operation. However, practically all studio in-
stallations, large or small, are similar. The output of
each studio or film camera is fed into an input on a
video control console in the control room. At this con-
sole, the camera video signais are mixed and switched
in the same manner as the microphone and transcription
inputs are mixed at the audio control console. As with
audio, any single equipment maladjustment or malfunc-
tion will impair the qualities of the picture signal fed
directly to the transmitter line or to a master control
room where the signal is mixed with signals from the
studio, the network line, or outside points.

The video output section of the TV camera has several
controls (brightness, contrast, focus, etc.) which require
constant supervision if optimum quality is to be main-
tained. In all but the smallest TV stations, the super-
vision of individual camera video signals is controlled
by an operator who sits at a video control console con-
taining several camera control units, one for each studio
camera and one for each film camera. Each section con-
tains a picture monitor displaying the image picked
up by the camera which it controls. It also has an
oscilloscope for waveform monitoring and the required
controls for adjusting brightness, contrast, focus, and
other functions. During operation one video operator
can adjust several TV cameras. Therefore, the person
who does the switching is free to concentrate on pro-
gram action without worrying about the camera controls.
Video switching is usually performed by the director.
A panel containing a pushbutton switching system with
lap-dissolve levers, signal lights, monitors, etc., is
mounted in a console. The director uses these controls
to select the desired picture for transmission. Master or
program and camera monitors supply the directors with
a constant visual check on the transmission.

Video quality control responsibility, of course, does
not end at the transmitter input, or for that matter, at
the transmitter program line or STL. Adjustment and/or
performance defects in either the equipment used to
relay the signal from studio to transmitter, or in the
transmitter, itself can destroy the best quality signal pro-
duced at the studio. Transmitter facilities should be de-
signed to FCC and EIA specifications for color and
monochrome operation, and they should be constantly
checked for proper adjustment and performance.

www.americanradiohistorv.com
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squared window and pulse provides a very sensi-
tive test for tilt at very low frequencies.

Information which can be obtained by using
the window signal on both picture and wave-
form monitors includes:

Level or continuity check: By using a win-
dow of known white level, the peak-to-peak
voltage of the video signal can be measured
on a calibrated oscilloscope using the IEEE roll-
off characteristic.

Minimizing picture streaking: By using the
IEEE roll-off characteristic at both vertical and
horizontal rates, and by observing the test sig-
nal on the waveform monitor, it is possible to
evaluate the degree of picture streaking so that
corrective adjustments can be made on the
clamper-amplifiers and low-frequency equalizers.
It is important to understand that the degree
of streaking observed on a picture monitor de-
pends on monitor amplifier characteristics and
the proper adjustment of the ratio of bright-
ness and contrast control settings.

Ringing Ohservations

Ringing may be observed on a properly cali-
brated wideband oscilloscope by expanding the
horizontal display to a convenient scale. The
ringing amplitude may then be read directly
and the frequency may be calculated by adjust-
ing the horizontal scope gain until the sync
pulse covers 5 scale divisions. Then, using the
scope centering controls, the ringing in the win-
dow display is placed on the horizontal scale.
The frequency in megahertz can be determined
by dividing the number of complete hertz by
the number of divisions over which they extend.
Ringing can also be observed on the picture
monitor.

Sine-Squared Signal

A still more useful test signal is the sine-
squared pulse. By expanding it horizontally ob
the waveform monitor, the presentation will
yield the type of display shown in Fig. 3. This
pulse permits the evaluation of amplitude-ver-
sus-frequency response, transient response, and
phase and envelope delay. High-frequency re-
sponse can be determined by the pulse height
and width and the phase response by the relative
symmetry about the pulse axis.

The sine-squared pulse is essentially a tran-
sient test signal used to check transient res-
ponse and phase decay. When phase decay is not
uniform with frequency, undesired overshoot or
ringing may occur. This pulse waveform closely
matches the TV camera output and should pass
through most studio systems with no apparent
distortion. If there is evidence of delay with
increasing frequency, one or more overshoots
will appear following the main pulse as shown in
Tig. 9, which clearly indicates a phase or en-
velope delay problem somewhere in the system.

Decreasing delay with increasing frequency
shows as overshoots or ripples preceding the
main pulse. Under some conditions of constant
delay, with too rapid a cutoff, overshoots will
appear both preceding aud following the main
pulse.

The pulse used for checking TV systems
should have a repetition rate equal to the line

Fig. 6. Monitor display of typical window test signal.

B

B

Fig. 7. Horizontal and vertical scan scope displays of
window signal.

frequency, and durations at half amplitude
equal to one-half of the period of the mominal
upper cutoff frequency of the system. The spec-
trum distribution at the half-amplitude width
of 0.125 microseconds is almost flat to 2 MHz;
down 6 dB at 4 MHz and practically zero be-
yond 8 MHz. The pulse most commonly used is
0.125 microseconds wide at the 6-dB points.

Multiburst Signal

The multiburst signal is the most convenient
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Fig. 8. Scope display of sine-squared test signal.

10A

10B

Fig. 10. Scope display of multiburst test signal: (a)
horizontal scan; (b) vertical scan.

for a rapid spot check of line or system fre-
quency response and gain, using few predeter-
mined frequencies. It is like a true TV signal
with the usual sync and blanking pulses (Fig.
10a), consisting of a burst of peak white fol-
lowed by a series of bursts at 6 sine-wave
frequencies normally set at 0.5, 1.5, 2, 8, 3.6,
and 4.2 MHz, plus a horizontal sync pulse, all
transmitted during one line interval. The white
pulse provides white level reference. The verti-
cal multiburst signal waveform is shown in Fig.
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Fig. 9. Scope display of sine-squared test signal im-
paired by severe phase delay.

sy W ER

.

Fig. 11. Scope display of multiburst test signal at
horizontal scan rate: (a) impaired by gradual high
frequency loss; (b) impaired by gradual high fre-
quency gain.

10b. For comparison purposes Figs. 11la and
11b show gradual dropping and rising frequency
gain characteristics. This allows patterns ob-
tained with test signals to be compared with
the normal signals in Fig. 10.

Stairstep Signal

Fig. 12a illustrates an unmodulated 10-step
stairstep signal which provides a means of
checking linearity and differential phase and
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The Case for

What is RPB? How do remote pickup broadcast facilities serve

the broadcaster?

On what frequencies is RPB operation permitted? Here are the
answers to these and other questions.

By John H. Battison

BEFORE ATTEMPTING to plan a re-
mote pickup broadcast (RPB)
system, a broadcaster must famil-
iarize himself with appropriate
FCC rules and regulations re-
garding the use of such equip-
ment Appropriate rules are
found in subpart D, Paragraph
74,401 and other sections of Part
74 in general. A remote pickup
broadcast mobile station is de-
fined as “a land mobile station
licensed for the transmission of
program material and related
communication from the scene of
events occurring outside a stu-
dio.” Care must be exercised here
to distinguish between a fixed re-
mote studio and a portable or mo-
bile remote studio. For example,
a fixed remote studio — located
in another city, but within the
service area of the radio station
—could fall under the classifica-
tion of Intercity Relay, for which
the 950-MHz band is specifically
assigned. In any discussion of re-
mote pickup facilities as it ap-
plies to radio station program-
ming, whether a-m or fm, it is
well to remember that the broad-
caster is neither morally nor
legally obligated to use land lines
to do his remotes, whether or not
they are available to him. This is
a popular misconception among
broadcasters and one which needs
to be made quite clear.

Available Frequencies

Operational eligibility is cov-
ered by Rule 74.432(A), which
states that a license for a remote
pickup broadcast base station or
mobile station will be issued only
to the licensee of a standard a-m,

Mr. Battison is a consulting en-
gineer at Annapolis, Md.

fm, or TV broadcasting station.
More than one remote pickup
broadeast base and mobile station
may be authorized to a single li-
censee. A separate license and
construction permit (new sta-
tion) is required for each frans-
mitter, whether it be mobile or
base. Application for both CP and
license must be filed at the same
time; otherwise, there is a good
possibility that one may be
granted and not the other, mak-
ing it necessary for the applicant
to refile.

An application for a new re-
mote pickup broadcast base or
mobile station must specify the
frequency or frequencies desired,
and the transmitter must be cap-
able of operating on each fre-
quency requested. The frequen-
cies available for remote pickup
operations are shown in Table 1.
The responsibility of selecting a
clear frequency for any given
area falls upon the applicant, and
the FCC makes no guarantee that
a requested frequency will not be
assigned, even though it may be
in use in the same town or in
the same area.

As will be seen from Table 1,
RPB operation is permitted on
four distinet frequency bands.
Group A includes three frequen-
cies in the 1.6-MHz band, Groups
D through J provide twenty-six
(26) frequencies in the 26-MHz
band, Groups K, L and M provide
sixteen (16) frequencies in the
150- to 160-MHz region and
Group N provides twenty (20)
frequencies in the 450-MHz re-
gion. At this point, it is advisable
to examine the propagation char-
acteristics of each band as well
as to consider other users of the
various frequencies.

The 1.6-MHz band is probably
the least attractive because these
frequencies provide long range
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propagation characteristics; also,
operation in this band is shared
with a number of other services.
Moreover, if any kind of radiat-
ing efficiency is to be attained,
an antenna comparable in size fo
a standard broadcast antenna is
desirable. The 26-MHz channel
grouping also presents the possi-
bility of shared operation. In the
95- to 26-MHz band there are 26
available frequencies with 20-kHz
channel spacing, a factor which
limits modulation swing. This
disadvantage pretty much re-
stricts operation to voice commu-
nications. Transmissions on these
frequencies also have a tendency
to skip and fade, making reliabil-
ity uncertain; it is not at all un-
common for 26-MHz signals to
break the squelch on receivers
several hundred miles away. In
sddition, antennas are large, un-
wieldy, and difficult to maintain
under high wind and heavy icing
conditions.

On the credit side of the ledger
is the availability of equipment.
New equipment is readily avail-
able from several manufacturers
at modest cost. The surplus mar-
ket yields ample quantities of
equipment, often at extremely low
prices. For those broadcasters
who are already using 26-MHz
equipment, it is often desirable
to maintain such equipment
either strictly for communica-
tions from base or studio to the
mobile unit or remote point, or
for news coverage of fires, acci-
dents, etc., and to convert broad-
cast program operations to the
150- or 450-MHz band.

In the vhf Group K band are
14 frequencies ranging from 152
through 161 MHz; again, shared
operation is encountered, with In-
dustrial Land Mobile Services
taking priority on the 152- to
153-MHz frequencies. Actually,
the word “shared” is somewhat
of a misnomer; the way the rules
read is that frequencies may be
used for remote pickup provided
“it does not interfere” with the
Land Mobile Services. This is in-
terpreted to mean that if a clear
152- to 153-MHz frequency is
found at the time of the search,
there is no guarantee that some
industrial user might not move
into the area on that frequency
with full protection for its use.

Within Group XK, however,
there are five (5) frequencies in
the 161-MHz band which are set
aside and assigned for exclusive
radio broadcast use. These are
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161.64, 161.67, 161.70, 161.73, and
161.76 MHz, and are the desired
frequencies for operation in this
band. These frequencies, spaced
at 30-kHz intervals, allow ade-
quate transmitter modulation
swing and provide for excellent
audio quality. There are two ad-
ditional frequencies which have a
certain exclusiveness — 166.25
MHz in Group L and 170.15 MHz
in Group M. There are certain
areas of the country in which
these frequencies may not be
used, but this ig principally in the
Southwest and within 100 mi. of
New York City; however, they
can be used to the same advan-
tage as the 161-MHz frequencies
in approximately two-thirds of
the U.S. Equipment with very
close to a-m quality is available
for operation within this fre-
quency range, typically offering
frequency response of 2 dB or
less from 70 to 7500 Hz, distor-
tion of less than 3 percent, and a
signal-to-noise ratio of 45 dB or
better.

In attempting to select one of
the exclusive broadcast frequen-
cies, there are several factors to
consider. Normally, it is desirable
to have at least a 50-air-mi. sep-
aration between stations using
the same channels. Often, this is
insufficient due to high-power
base stations and high-gain an-
tennas mounted at considerable
height above ground. For exam-
ple, in many larger metropolitan
areas, stations provide a traffic
watch. With only a 2- to 3-dB
gain antenna used for transmit-
ting from an aircraft this can
blanket an area of 100 mi. radius
or greater.

In the 450-MHz band there are

Block diagram of typi- ANTENNA ! OINTERVIEW MIC
cal RPB setup. In SEE TEXT

many cases, a single ANNOUNCE MIC
mic is all that is re- REvOTE

quired; however, this TRANSMITTER CONSOLE

setup enahles a crew

to produce an entire
program including the
music,

20 frequencies — 10 in the 450-
MHz range and 10 in the 455-
MHz range. These frequencies are
also set aside for the exclusive
usz of radio broadcasters. In addi-
tion, within the last 18 months,
the FCC has authorized use of
these frequencies for unattended
automatic relay. This was done as
a result of the need by broad-
casters, particularly in the moun-
tain states, who cannot effectively
cover their service area. This al-
lows broadcasters to originate re-
mote pickups on either 150 or 450
MHz and relay it to the studio
via unattended relay stations op-
erating on 450 or 455 MHz.
Broadcast pickups from the mo-
bile unit or remote point go
through the relay, as do return
communications from the base
back to the remote point. It might
be well to point ut that an un-
attended automatic relay can be
operated only on 450 or 455 MHz;
however, if the relay point is at-
tended, rebroadcast can be ac-
complished on either 150 or 450
MHz. TV towers, CATV sites, or
communications tower sites are
excellent for relay stations, and
antenna space usually can be
leased for a nominal monthly fee.

450-MHz channels—and when
we refer to 450, it is understood
that we are speaking of 455 MHz
as well—are separated by 100
kHz, allowing ample modulation

TABLE 1. RPB Frequency Assignments (MHz)
GROUP A GROUP D GROUP E GROUP F
1.606 25.87 25.91 25.95
1.622 26.15 26.17 26.19
1.646 26.25 26.27 26.29

26.35 26.37 26.39
GROUP G GROUP H GROUP I GROUP J
25.99 26.03 26.07 26.09
26.21 26.23 26.11 26.13
26.31 26.33 26.45 26.47
26.41 26.43
GROUP K
152.87 153.17 161.64
152.93 153.23 161.67
152.99 153.29 161.70
153.05 153.35 161.73
153.11 161.76
GROUP L GROUP M
166.25 170.15
GROUP N
450.05 450.55 455.05 455.55
450.15 450.65 455.15 455.65
450.25 450.75 455.25 455.75
450.35 450.85 455.35 455.85
450.45 450.95 455.45 455.95
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swing to obtain extended fre-
quency response. 450-MHz equip-
ment very closely approaches the
quality of standard fm broadcast
with a frequency response range
of 60 to 12,500 kHz, within 2 dB
or less.

Characteristics of 450-MHz Band

There is considerable skep-
ticism within the industry con-
cerning the effectiveness of 450-
MHz transmissions compared
with 150 MHz. Practical applica-
tion, however, has proved that
propagation in the 450-MHz band
will very closely approach that
normally obtained in the lower
band. It is desirable to have a
line-of-sight path for 450-MHz
transmissions, but the secret of
good, consistent broadcast cover-
age still lies in the receiving an-
tenna and transmission line in-
stallation; the antenna should be
installed at the maximum permis-
sible height above ground with a
good low-loss transmission line
feeding the receiver. Many sta-
tions are working 450-MHz equip-
ment as far as stations using 150-
MHz equipment with basically the
same antenna conditions.

Practical application has proved
that transmitter output is of
minor importance; an efficient
antenna and transmission line
system is the more economical
means of delivering the reguired
signal strength at the receiver
terminals, and after all this is the
major objective. It is interesting
to note that, within the past few
years, the trend has been toward
higher-gain antennas. The 450-
MHz band does have the advan-
tage of being more free from
man-made noise, and it is capable
of a better response due to the
increased bandwidth,

In a cost comparison of 450-
MHz equipment versus 26- or 150-
MHz equipment, at least one ma-
jor manufacturer of RPB equip-
ment has a typical one-way,
broadcast-quality circuit listed at
only some $275 above the selling
price of its comparable 150-MHz
equipment. Generally, though, the
price of 450-MHz equipment can
be considered to be higher than
26- or 150-MHz equipment.
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Common Carrier Links

Before proceeding to technical
system design discussions, it
should be mentioned that it is
possible to obtain mobile radio
telephone service from a local
common carrier, assuming the
carrier has been sufficiently am-
bitious to provide this service. In
less populous parts of the country
it may be feasible to obtain bet-
ter service at lower costs by re-
sorting to common carrier service.
However, in most areas near large
cities, the demand for service is
frequently so heavy that a broad-
caster cannot be sure of obtain-
ing a free channel when it is
needed, and one that is free from
interference or time restrictions.
An improved mobile telephone
service has been adopted in many
service areas. Utilizing the eleven
(11) channels assigned for com-
mon carrier use, it is theoretically
possible for four channels to serve
six times as many users as would
have been possible before the ad-
vent of the improved mobile tele-
phone service. However, the
somewhat dubious advantages of
common carrier remote pickup op-
eration must offset the continu-
ous monthly, and in some cases
fairly high, service charges. In
the case of station-owned equip-
ment, the user can do what he
likes with it, provided that it
continues to comply with FCC
rules and regulations.

Engineering Design

In the past it has been neces-
sary to rely exclusively on vacu-
um tubes for receiving and trans-
mitting equipment. However, the
advent of the transistor has
changed the picture considerably,
and whereas it was fairly com-
mon to encounter a battery drain
of 30 A or more with tube equip-
ment, currents of 2 or 3 A—and
far less than this on standby—
are the rule rather than the ex-
ception for today’s transistorized
gear.

In this article we are going to
user the term “system design en-
gineering” as applied to the power
requirements and propagation
path characteristics, and not the
actual design of receiving and
transmitting equipment. In most
cases it is probable that a broad-
caster will take an existing piece
of remiote equipment and modify
it as necessary to meet his needs
and FCC requirements, It is still
possible in many places to pick

March, 1967 — BM/E

Equipment Essentials for Remote Operation

e 2 microphones e Permit, if required by local

e Turntable (opticnal) authorities

» Records e Spare battery

e Mic cables and extensions e Control console or some form
(500 ft.) of local switcher

e Power cables e Mic cover to prevent wind

e Cue receiver—can be car or noise
station wagon radio e Transmission line for antenna,

e Selection of antennas (unless if other than regular antenna
it is known that the regular is used

antenna will suffice)

Facts About RPB

Operation

A typical remote pickup might be a commercial program from a
motor show. The station vehicle (station wagon, perhaps) with the re-
mote equipment installed is driven to the event. Equipment could
include a small remote console, two mics, and perhaps a single turn-
table. An on-the-scene director handles music and local color direct
from the site, and another announcer/interviewer provides other pro-
gram material, Obviously, this type of operation is a most efficient use
of remote pickup equipment. It would not be worth the cost of in-
stalling remote telephone lines just for one occasion; by driving the
equipment to the event and erecting a good antenna, adequate cover-
age can be achieved.

Antennas

In the 25/26-MHz band, physical antenna size is generally too great
to allow use of anything but a vertical whip with very little gain or
directivity. However, if the event is considered important enough, and
of sufficient duration, it might be worthwhile to erect a directional
antenna on a pole or tree at the remote location. Often, citizens band
directional antennas can be used to advantage, especially at the re-
ceiving end where interference may be experienced with a vertical non-
directional antenna.

In the 150-MHz band, almost any high-band TV antenna can be
used for directional control at both ends; in any event it is not often
that interference is experienced on this band. However, in general, the
station’s auto installation with its vertical whip will be used. At a
fire, for example, local conditions generally will not allow much choice
of antenna type—the station will be lucky to find a place to get the
mobile unit near the fire. The inexpensive “hatpin” type antenna, often
seen mounted on a car roof, is good, but a better choice is a TV an-
tenna, oriented toward the station by turning either the car or the
antenna.

Radio Remote vs Phone Line Costs

Remote pickup equipment may cost from $25 up if it is purchased
second-hand from a taxi company or police department, and then modi-
fied to provide broadcast quality sound. lts cost also depends on
whether it is designed for operation at 25 or 150 MHz. A new piece
of equipment may run as high as $500 for 25- or 150-MHz gear. For
between $50 and $600 a good remote pickup installation can be built.

Phone lines usually cost about $7.50 for the installation and a
certain minimum for each quarter mi, but can be used at only one
location. Rates usually run about $20 for the initial cost and about $10
monthly thereafter. So if the remote is for a regular program, phone
lines may be cheaper. But for a one shot program, radio remote is
usually the better choice.

www.americanradiohistorv.com
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lected a Jeep Wagoneer with four-wheel drive.

The bath of fire for the new equipment liter-
ally came during the Summer of 1966 when a
major fire in Wellman Forest sparked its way
into the news. Broadcasting from Fire Control
Headquarters at Santa Ynez north of the 4300-
ft mountain range, we beamed our signal to the
mobile receiver at the fm transmitter and fed
the receiver output into a Mosley SCG-4 and re-
covered the subcarrier on a McMartin TBM-
2000 (modified for greater frequency response)
at our downtown Santa Barbara studios. The
hookup worked flawlessly. Apprehensively, we
decided to go into the fire area without running
signal reliability checks. The Wellman fire area
was, for the most part, located in inaccessible
terrain. The Forest Service quickly had to im-
provise temporary roads to reach the fire. Ex-
periencing no difficulties with our equipment
to that point, we decided to drive into the fire
area to broadcast directly from the scene. We
were on the spot when many of the back fires
were set and were able to obtain exclusive in-
terviews and reports from people directly in-
volved with fire-fighting operations. Whenever
we were not able to get the signal out to our re-
ceiver we used a portable tape recorder to obtain
actualities of fire fighters, equipment operators,
fire bosses, sounds of the fire, and brought
them to a relay point where they were sent to
our news department.

These are typical of the comments of listen-
ers and competitors: . . . Amazed you were able
to broadcast from some of the areas .. .” “. ..

Quality was so good that if I hadn’t known
where you were I would have thought you were
re-creating the fire in your studio . . .” Our
audience was impressed with the type of cov-
erage we gave them, but the intelligibility and
quality of the signal coming from the wildlife
area of Santa Barbara was what we feel really
kept them glued to their speakers. This applica-
tion of broadcast facilities in situations of this
type definitely is superior to conventional police-
type setups most radio stations are saddled with,
Sponsor and ownership reaction was very grat-
ifying as well.

We use our equipment in many situations
where normally we would install a broadcast
loop or rum to an often-nonexistant telephone.
The saving just in covering our local sporting
events without using lines amounts to hundreds
of dollars. We use a 26-MHz talk-back system
for communicating with Engineering Depart-
ment and have conducted tests with a 41-kHz
subcarrier for talk-back from studio to mobile,

During the November, 1966 election we
worked in conjunction with KXVEN Radio in Ven-
tura (about 35 mi down the coast from Santa
Barbara) and found that by using their subcar-
rier for both stations we were able to expand
our coverage even farther. Because we and KVEN
occasionally broadcast separate sporting events
in each other’s area, we are investigating the
feasibility of swapping subcarriers. A swap
would enable both stations to cover events which
normally are available only on telephone lines at
greatly-reduced quality.

vide a reasonably good quality
signal to the modulator, let us
now consider the most important
link—the propagation path. Noise
is the usual limiting factor in re-
mote pickup operation, and is
generally controlled by the am-
bient or general noise level pro-
duced by man-made and natural
static at the receiving location.
Much has been written about
signal-to-noise ratio, what it
means, and how it is employed.
However, for general broadcast
use, if a 40 dB signal-to-noise ra-
tio can be maintained, with dis-
tortion below 10 percent, the r»-
mote pickup engineer should be
well satisfied. A signal-to-noise
ratio of this value will provide
ample margin for practically any
kind of propagation fluctuation.

In the 160-MHz band, a re-
ceiver sensitivity of 0.3 uV is
reasonable, and a signal-to-noise
ratio of 16 dB can be achieved
if carried deviation of += 5 kHz
for a 1-kHz tone is used. To ob-
tain a 40-dB signal-to-noise ratio,
a 24-dB stronger input signal will
be required. This can be obtained
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with a 6-wV signal. To compute the
power required to overcome the
propagation path loss over a given
distance in Watts per square
meter (W/m?), the following for-
mula is employed:

Lorn

Pp=—
4 7 R?

where:
P,, = power density produced
at the receiving point,

a distance R from the

transmitter;
=power transmitted (an-

tenna output plus an-
tenna gain minus
transmission line
loss).
With an erp of 50 W and a re-
ceiver 30 mi away, a power den-
sitv of 6855 yu.V per square meter
will be produced.

We now need to know the volt-
age produced in a 50-ohm trans-
mission line. Let’s assume a re-
ceiving antenna gain of 6 dB and
a frequency of 160 MHz. Apply-
ing the formula for antenna aper-

P

“rp
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ture effect:

Gr N’
A==
where:
wavelength

fective area;
= gain of the antenna re-
lated to an isotropic

antenna.

Substituting in the second equa-
tion, we find that the aperture of
the receiving antenna is 0.521 m*;
therefore, the power received is
0.521 x 6855 uuW./m? which
comes to 3571 uuW. Applying
Ohm’s law, we find that the an-
swer is approximately 400 nV
across a 50-ohm transmission line.
The figures obtained in the
preceding calculations will not
necessarily hold for every situa-
tion because the equation is based
on free space attenuation only. In
practice, higher attenuation fig-
ures are often encountered due to
shielding, screening, and the ef-
fect of the antenna-to-ground
proximity, Also, in some cases a
higher signal than the computed
value may be received. °

A=
A = antenna aperture or ef-
G
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PERSPECTIVE

in Compatibility

The simple fact that everything fits — coaxial cable, con-
neciors, directional taps, amplifiers, etc. — ties your CATV
system together as a trouble-free, profitable installation.
Compatibility , . . physically and electrically as a well mated
system. That's the basis for Anaconda Astrodata’s approach
to CATV systems components. Compatibility . .. Sealmetic
coaxial cable, Sealcon connectors, directional taps, and the
XDR amplifiers are all designed for the total system.

Let's look at the advantages. Sealmetic cable, developed for
Anaconda Astrodata from the experience of Anaconda and
The Dow Chemical Company, gives positive assurance of
moisture protection. Jt's tested, proven and operating
successfully in hundreds of miles of CATV systems, often
replacing cable rendered unacceptable by environmental
extremes. Sealmetic cable is simple to install.

Installation simplicity is carried through to a wide selection
of Sealcon connectors. Over 50 sizes and types mate with
the entire range of Sealmetic cable sizes for virtually any
system requirement.

And what could be simpler and more compatible to profit
than the XDR (Extended dynamic range) amplifiers? Precise
factory-aligned controls with built-in automatic spacing on
many of the amplifiers, plus functional packaging make the
Anaconda Astrodata amplifier line the new industry stan-
dard. Built-in, gain-compensated tilt control and equalized
gain control regulate signal levels to be oblivious to weather
or temperature effects. These features, plus the space-age
reliability learned from years of space-program electronics
experience, mean top performance. Performance, simplicity,
reliability and COMPATIBILITY — offered by the total capa-
bility company — Anaconda Astrodata.

For more information on how Anaconda Astrodata’s broad
new perspective can help solve your CATV problems, write
or call us.

N
From the Total Capability Company !

Anaconda Astrodata’s total capability brings a broad new
perspective to the CATV industry. New in name, unigue in
approach, Anaconda Astrodata combines a heritage of cable
development with wide experience in advanced electronics
systems design. Reliability and performance standards far
transcending the traditions of CATV equipment are part of
this broad new perspective. Consider these factors in your
CATV system.

ELECTRONIC EQUIPMENT AND TEST INSTRUMENTS

All solid-state reliability, a prime criterion of space age
technology means dependable low-maintenance hardware.
Anaconda Astrodata’s new XDR line features state-of-the
art performance.

COAXIAL CABLE

New Sealmetic coaxial cable offers the first true moisture-
proof seal. Flexible, dependable, electrically excellent cable,
guaranteed and available immediately.

SYSTEM DESIGN

Engineering assistance to design your particular CATV sys-
tem for optimum efficiency. Systems planning forestalls
obsolescence, assures income-producing longevity —a ser-
vice of Anaconda Astrodata’s total capability.

FEASIBILITY STUDIES AND FINANCING

Enlist experience in establishing feasibility and profitability
of your potential system. A thorough technical and finan-
cial analysis checks the soundness of your investment.
Helps finance it, too.

ENGINEER, FURNISH AND INSTALL

Choose any aspect, or all. Design, build and put on the air
— Anaconda Astrodata’s total capability offers you partial
or total responsibility.

ANACONDA
astrodata

1430 SOUTH ANAHEIM BOULEVARD + BOX 3772
ANAHEIM, CALIFORNIA 92803 « (714) 635-0150

Circle 26 on Reoder Service Card
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By Jerry Holley

For WIBW-FM Topeka, the
change to country music has
meant dollars and sense.

IN EARLY FEBRUARY 1966, the
strains of Bach, Beethoven, and

other classical composers ended
rather abruptly on wiBw-FM To-
peka, Kan. In its place, the music
of such country and western stars
as Buck Owens, Hank Snow, Er-
nest Tubb, Loretta Lynn, and
Dottie West began to fill the air-
waves of Eastern Kansas. Since
that time, there has been a no-
ticeable absence of red ink on the
station’s profit-and-loss state-
ments, as well as an ever increas-
ing response from a growing fm
audience.

In relating the story of wiBw-
FM, I hasten to point out that I
am certainly not opposed to the
beautiful music of the masters.

www.americanradiohistorv.com

Neither is this a pitch that a
country and western format is
the answer to all problems. Each
radio market is entirely differ-
ent; what works for WIBW-FM in
Topeka may not work in other
markets around the country. In
our case, some of the problems
we faced — and indeed, are still
facing — are unique in our area,
while other problems are those
that all broadcasters face vir-
tually everywhere. With a country
music format, we have been able
to achieve greater success with
our fm property from listener
and financial points of view.

The Starting Point

WiBw - FM was added to the
broadcast family of Stauffer Pub-
lications in early December 1961.
It went on the air with very
ample equipment and an RCA
BTF 5D transmitter with an ef-
fective radiated power of 47 kW.
The station operates with an
RCA BFA 12A antenna, side-
mounted on the 1249-ft guy-sup-
ported WIBW-TV tower, which is
located 18 mi west of Topeka at
Maple Hill. The electrical center
of the fm antenna is 1028.6 ft
above average terrain.

At the outset, classical music
was chosen as the basic pro-
gramming format. WIBW-FM pro-
grammed this type of music
every evening on Opera Stage,
and during weekend periods.
Weekdays, however, we really
livened things up with Monta-
vanni or Clebonoff Strings, and
every once in a while, we really
went wild with a Broadway or
show tune. In response to our
programming two or three music
lovers would write each week
and thank us for playing this
type of music. It was also reas-
suring to learn that our program-
ming made a fine background
music service for all the grocery
stores and funeral homes in the
area. However, this format was
not doing what we wanted it to
do. The feeling was that a back-
ground music service was not the
answer to the programming
needs of our audience, and it was
certainly not successful in the
sales area.

At the time WIBW-FM first
signed on the air, a classical for-
mat was the recognized thing for
an fm station, and several sta-

Mr. Holley is manager, WIBW-
FM Topeka, Kan.
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on what he looks like, but we
think we know what he likes to
hear.

There is nothing radically dif-
ferent in our programming,
though we do use every gimmick
and promotion idea we can find.
Fm is completely separated from
a-m with the exception of certain
news blocks and a one-hour Sun-
day morning religious program.
News duplication is eliminated
because we already have the larg-
est news staff in Kansas, so it
seems ridiculous to compete
against ourselves in that area;
instead, we take advantage of this
asset. The daily fm schedule in-
cludes a wake-up show, a mid-
morning swap shop, an afternoon
drive-time show, and our evening
top C&W hits program where we
borrow some of the top 40 for-
mat concept. The evening pro-
gram consists of the top 40 coun-
try and western tunes, a spot-lite
album, dusty oldies, and pick hits
of the week.

Promotion

Our fm operation has been pro-
moted heavily because we had to;
very few knew of WIBM-FM’s ex-
istance until we switched to the
C&W format. The Country Mu-
sic Association has been wvery
helpful; they have provided id’s,
promos, and record lead-ins by
the nation’s top country stars.
Contests are used continually—
any kind of contest that will be a
diversion for our listeners. We
call our fm station “The Voice
of Country Music” to go hand in
hand with “The Voice of Kansas”
on a-m. Again, just like top 40
stations, we print hit charts
which list the top C&W selections
for the week, and distribute them
to music stores in our market
area.

WBIW-FM and its new format
is much more flexible than was
the good music station. We try to
move among our audience as of-
ten as possible; in fact, we go on
a remote at the drop of a hat.
We broadcast from grocery stores,
county fairs, state parks, and
anywhere else we can. This is an
excellent source of revenue for
us, and remote broadcasting real-
ly combines programming, pro-
motion, and sales into one very
helpful package. There is a lot of
new and sometimes hidden reve-
nue in fm remote broadeasting.
Sports

Another

feature which has
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been very important to the fm
operation is in the field of sports.
WIiBw-AM has always been known
for tremendous sports coverage;
included on the schedule are Big
8 foothall and basketball, NCAA
major sports, NATA foothall and
basketball, as well as major
league baseball and professional
football. There has always been
more available sports program-
ming than we had time to carry
on one station; therefore, we
started moving more and more
sports to WIBW-FM. We go to
small towns around Topeka—
towns which do not have their
own station—and broadcast the
Game of the Week from these

communities. This has accom-
plished three things:
1. It gives people in these

towns a chance to have their
team games broadcast on
radio.

. It is very successful vehicle
for fm sales.

. Probably most important,
these sporting events have
helped boost the fm szet
count in each city.

By using our fm station we
have been able to double our

o

[UN]

sports coverage. During this
vear’s busy basketball season
WIBW-AM-FM  carried a com-

bined total of 131 ball games. In
the last 19 davs of the season,
when college championships went
down to the wire and the Kansas
State Tournaments were under-
way, WIBW-AM-FM carried 56
games from 47 different loca-
tions; 40 percent of these games
were broadcast on WIBW-FM and
all were completely sold.

Sales

Enthusiasm  for  WIBW-FM’s
music programming is growing
daily. Sponsors are finding that
they can get results by advertis-
ing on fm. There has been a
marked increase in fm set sales
according to appliance and furni-
ture dealers in the Topeka trade
territory.

In 1966, WBIW-FM made a prof-
it for the first time in its history.
It wasn’t a big profit, but it was
certainly better than losing mon-
ey month after month as had
been the case before the program-
ming switch. Incidentally, our en-
tire radio staff is kept informed
of the financial and programming
situation on WIBW-FM. Knowing
that we are now making a prof-
it on fm has created good staff
morale, and has shown that the
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hard work on everyone's part is
beginning to pay off.

Generally speaking, we are ac-
tually in competition with our-
selves. We promote and sell each
station as a specific medium and
the separation is carried right
into sales. Although our sales
staff is combined, we are looking
to the day when we will have sep-
arate sales groups for a-m and
fm. A separate rate card is used
for eazh station; no combination
rates are available. Since we pro-
gram to different groups, and
really to different market areas,
the separation is very important.
Quite naturally, our a-m rate is
a great deal higher than fm, so
we compensate our salesmen with
a higher commission on the sale
of fm time.

The Future

I really believe that fm can be
profitable, and will be in many
areas quicker than we might
think. As long as it is a member
of the family, we shouldn’t treat
it as a stepchild. It takes a lot
of attention to make it succeed.
In an a-m/fm operation, I feel
that separation is the answer.
Even in small markets it makes
sense to go after two different
audiences. There is no sense in
running two identical radio sta-
tions. If fm isn’t radio, what is
it? The success of WIBW-FM has
simply been the result of correctly
determining what was wanted in
our particular market, and then
conforming to the wants of a
large-enough audience segment to
make the difference. But again
T stress—what works for us may
not work in every market.

After over a year with
our present C&W format, we feel
we are ready to move into a
broader area. Plans are now un-
derway to increase power from
the present 47 kW to a total of
200 kW—100 kW horizontally po-
larized and 100 kW vertically po-
larized for the benefit of auto-
mobile fm receivers and small ta-
ble model radios with built-in an-
tennas.

Radio has changed many times
in its relatively short history, and
may change again tomorrow. All
we can do is hope that we can
see changes when they take place,
and that we can be ready to serve
the needs of our audience when
they do change. The future of
fm radio in America looks in-
creasingly bright, and at wiBw-
FM we hope it stays that way. e
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Here’s how an intercity microwave link is used to provide net-
work and intercity programming between two sister stations.

By Ron Krous

THE USE OF A TRANSISTORIZED
MICROWAVE SYSTEM as an inter-
city and studio-to-transmitter
link has resulted in a 200% im-
provement in TV signal quality
for Columbia Empire Television
stations. The system, engineered
and furnished by Lenkurt Elec-
tric Co., was installed by Colum-
bia Empire between its XNDo-
Tv studios in Yakima and its sis-
ter station XKNDU-TV in Pasco, 95
path mi away. Prior to the in-
stallation of the microwave sys-
tem, KNDU-TV utilized an off-air
pickup, which is now used as a
backup facility.

On-Air Reliability

In addition to the decided im-
provement in the quality of the
signal radiated by the stations,
the microwave system has in-
creased overall reliability. Since
the installation of the transistor-
ized equipment 15 months ago,
outage on the entire microwave
system—due to all canses—has to-
taled only 4 hr, even without
path mi way. Prior to the in-
Through the use of the off-air
backup facility and videotape,
only 30 min of programming was
lost.

Mr. Krous is engineering man-
ager, Columbia Empire Broad-
casting Corp., Yakima, Wash.

54

By providing a high-quality
TV signal via its intercity micro-
wave link, Columbia Empire
was able to install a new high-
powered transmitter at XKNDU,
thus allowing it to cover its mar-
ket area more effectively and to
increase its circulation by 20,000
viewers. As a result, Columbia
Empire has increased its revenues
more than 209 since the inter-
city link went into operation. In
addition, it has met the demand of
its viewing public in providing
quality color and black-and-white
coverage.

System Description

In the present system, the NBC
network feed is picked up at
Bell facilities in Yakima., From
KNDO-TV studios the network
TV signal (as well as all KNDoO-
TV programming) is sent via mi-
crowave to the KNDU-TV trans-
mitter site, located some 5 mi
south of Yakima on Ahtanum
Ridge. This first 5-mi hop serves
as a studio-to-transmitter link
for KNDO -TV. At this point, net-
work programming (plus other
desired commercials orprograms)
are picked off and microwaved to
the KNDU-TV transmitter site at
Jump Off Joe Butte. A micro-
wave repeater station at Chandler
Butte, 50 mi from the KNDO-TV
transmitter site, and 24 mi from
the KNDU-TvV transmitter site, is
utilized to relay the line-of-sight
microwave signal. The KNDU -TV

transmitter facility at Jump Off
Joe Butte is connected to the
KNDU-TV studios in Pasco by an-
other studio-to-transmitter micro-
wave link over 10 path mi.

Path survey for the Columbia
Empire system, which was the
first intercity broadcast micro-
wave network in the area, was
made by Lenkurt. The installa-
tion of the microwave system
was completed by a 3-man crew
from Columbia Empire within a
month’s time.

Parabolic antennas are mount-
ed on the roofs of the company’s
studios in Yakima and Pasco. At
both TV -transmitter sites, the
microwave antennas are mounted
on the TV-antenna towers. Due
to the high winds—which some-
times reach 100 mi/hr at the
Chandler repeater site—a special
H-Frame guyed tower was erect-
ed by Columbia Basin to accom-
modate the antennas. Also, be-
cause of icing conditions and the
high winds, radomes were utilized
on all antennas except those at
the two studio sites. Except for
the 6-ft antenna at Ahtanum
Ridge and one at Chandler Butte,
all others used in the system were
the 4-ft type.

Intercity Programming

The 7-kHz microwave system
is duplex and allows transmission
of TV signals in both directions
simultaneously. While over 909%
of the programming originates at
KNDO-TV and is mostly NBC net-
work feed, the microwave link is
used extensively and effectively
for intercity news and special
events, as well as providing for
a more comprehensive use of per-
sonnel and facilities. This ties
two studios, 100 mi apart, into
one master control at Yakima.

Following the Huntley-Brink-
ley network news program, KNDO-
TV and XNDU-TV conduct their
own “Huntley-Brinkley type” re-
gional news telecast between Ya-
kima and the Tri-Cities of Pasco.
Kennewick, and Richland. “Hct
line” cut-in's are a daily feature
of this newscast,

System Capability

The Lenkurt Type 76 system
was designed with a wide choice
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Here’'s how to get started
with a schedule tailored to
your system.

“BE SURE TO BE WITH US AGAIN
TOMORROW for another edition of
Birthdey Club with your host,
Arthur Andrews. And now, stay
tuned for the 6-p.M. News here on
Channel 9.”

A local TV station break?
Perhaps. Local CATV program
origination? Increasingly likely!
Today, more and more CATV
systems are originating local
programs, and the pace of this
new field of interest, in an al-
ready burgeoning industry, is in-
creasing rapidly. The basic idea
of program origination goes
back to the first days of CATV
in the mountains of Kentucky,
Pennsylvania, and West Vir-
ginia. However, it was not until
the introduction of the vidicon
tube in the early fifties that live
program originations became
economically possible.

In recent months many key
figures, within and without the
industry, have urged CATV
operators to start local pro-
gram originations. Members of
the FCC have been fast to point
out that few communities out-
side the top 250 cities now have
their own local TV stations.

For the CATV operator con-
sidering program origination,
the questions are many, the
problems are compounded by
local needs and interests, and
the competition for viewers is
formidable. Let’s consider, step
by step, the route to program
origination for a typical system
and create a typical program
schedule.

Equipment Requirements

First, there’s the very impor-
tant matter of equipment to con-
sider. Basic requirements are
one vidicon studio camera
(preferably with a built-in moni-

Mr. Feltner is President,
American Diversified Services,
Kingsport, Tenn.

Consideration for CATV
Program Origination

tor and equipped with a zoom
lens), a film chain with at least
one 16mm projector and a 2 X 2
slide projector, an audio-video

control panel and switcher,
mics, lights, a turnable, an
audio tape recorder, and a

35mm “‘still” camera for making
transparencies. More sophis-
ticated operations might include
additional studio cameras, com-
plete film chains, mobile stu-
dios for remote pickups (includ-
ing microwave gear), videotape
recorders, film processors, and
other facilities comparable to
those owned by commercial TV
stations.

For an initial investment of
$5,000 a CATYV system can offer
good local originations, simply
by recognizing the limitations of
such an operation and working
within those limitations. For
example, one man wcan operate
all the equipment if the camera
is placed in a fixed position
near the control board where
the operator can adjust the zoom
lens and change from set to
set as required (see Fig. 1).
All audio and video controls
can be easily located in front
of the operator, and the film
chain may be installed directly
behind him.

Many procedures can be bor-
rowed from a typical small-mar-
ket TV station. For example, all
audio breaks between programs
can be prerecorded on one
daily master tape. Sets used in
daily programs can be built into
the studio on a permanent basis.
For other infrequent programs
drapes can be pulled over the
permanent sets and special
props set up, still using the
fixed-set lighting. Projectors
can be rethreaded during a pro-
gram where the audio and
video requirements remain fixed
for any period of time. A capa-
ble operator can rethread a pro-
jector in less than 15 seconds
and change slides in less than 10
seconds. Most CATV operators
can take over equipment main-
tenance without difficulty. It is
important to stress a weekly pro-
gram of preventive maintenance
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By C. E. Feltner, Jr.

and to follow it rigidly.

Personnel Reguirements

For operating personnel it is
very wise to hire someone with
actual TV station production
experience., There is no need to
hire a complete staff—one good
man with experience can develop
a part-time production crew of
local school boys. In this manner
costs can be kept to an absolute
minimum, and at the same time
you can provide opportunities
for local boys who aspire toward
careers in TV and the perform-
ing arts.

After the equipment has been
purchased and installed, a brief
period of training for produc-
tion personnel is essential. Two
weeks prior to the start of on-
cable programming, the staff
should begin dry runs to develop
their proficiency. All training
methods should stress the very
basic fact that any origination
must look as good as pro-
grams produced by off-air sta-
tions carried on the cable. Here
is where working within limita-
tions really pays off, and a good
production man will know the
tricks of operating with limited
facilities.

Program Sources

Probably the most difficult
decision the CATYV operator will
make is what to program. For a
partial answer he should confer
with local civic leaders; also, he
should conduct surveys to deter-
mine the desires of present and
future subscribers. One point is
self-evident: to be acceptable,
originations must fill a local
need. In one instance, a system
in a Kentucky town of 14,000
actually programmed four
hours of local programs daily,
six days a week, using two Dage
vidicon cameras. In addition to
news, weather, and sports, this
system programmed one full
hour of educational shows daily,
a  half-hour telephone quiz
show, a local talent show (care-
ful—there 1is nothing worse
than local talent), and motion
pictures. The system stopped
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QUIZ SHOW SET

NEWS WEATHER, SPORTS SET

TIME PROGRAM SOURCE

12:30PM  Man on the Street LR
1:00 Telephone Quiz LS
1:30 Free Film F
2:30 Feature Film F
4:00 Birthday Club LF
5:00 Western F
6:00 News, Weather,

Sports LS

6:30 Local Clubs LS
7:00 Of Local Interest LR

F—Film, LF—Live and Film, LR—Live
Remote, LS—Live Studio.

(See text for weekend program sug-
gestions)

This suggested schedule provides for
a wide variety of community interest
and entertainment programming,

coverage should include a maxi-
mum amount of picture cover-
age—either still, movie, or pos-
sibly videotape. In this vein,
costs for doing a competent job
run high.

Feature Motion Pictures: Sev-
eral systems carry feature
motion pictures, either during
periods of no commercial TV
service or during daytime hours
in competition with game shows
and soap operas. One system in
Texas programs daily movies on
two channels—one in English,
the other in Spanish. Another
system repeats a movie four
times daily, back to back, much
in the same manner as theatres.

Special Events: Most systems
with origination facilities carry
local election returns. The
Rogersville, Tenn, system orig-
inates local returns direct from
the courthouse. This system
also provides subscribers with
weekly church services.

Emergency Programming: In
cooperation with local radio sta-
tions, CATV systems have pro-
grammed emergency information
during floods, tornadoes, fires,
and other disasters. In addition,
many systems operate an audio-
only paging service for doctors
and police and fire departments,
plus any other emergency an-
nouncements.

Time-Weather-News: Several
hundred systems offer 24-hr
time and weather service, utiliz-
ing one of the self-contained
units offered for this purpose
by a number of manufacturers.
Many systems have installed the
newswire services offered by
the Associated Press or United
Press International; equipment
for this purpose is offered by
at least two leading CATV
equipment firms.

Of the more than 200 sys-
tems that now have origination
facilities, only a small handful
maintain a regular daily sched-
ule. To become a factor in the
community, a daily program
schedule must be planned and
maintained. This program sched-
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ule should cover a period of
from two to eight hours daily
in order to be effective.

A Typical Schedule

An ambitious schedule (see
Fig. 2) would start at 12:30 p.M.
with a video adaptation of a
long-time stalwart of local radio
programming, The Man On The
Street. The format is simple:
an announcer interviews local
people during the noon hour on
a busy downtown sidewalk,
using a daily theme or question
to tie various interviews to-
gether. At 1 p.M. programming
returns to the studio for a tele-
phone quiz show. The an-
nouncer calls cable subscribers
and asks relatively easy-to-
answer questions. Prizes are
available for these programs
from commercial prize supply
firms at a nominal cost (nor-
mally 15 to 20 cents on the
dollar), or from participating
sponsors. On a program of this
type it’s best to give away prizes
other than money. For added in-
terest a jackpot question can be
asked those participants who
correctly answer the first ques-
tion. As an alternate suggestion
for this period, try bingo with
a local supermarket as sponsor.

From 1:30 till 2:30 p.M. the
program schedule calls for
Free Film, and this period can
be quite exciting if the film is
scheduled properly. Some 2000
firms offer over 22,000 different
films free of cost, except for re-
turn postage. This period could
include a half-hour travel film,
a quarter-hour homemakers’
film, and a quarter-hour safety
film. Feature films for the
2:30 till 4 p.M. period can be
leased from any commercial
film distribution firm. A list
of these firms can be found in
any TV reference publications.
To show a film rented from a
nontheatrical or educational dis-
tributor can carry a fine of up
to $5,000 for each showing as
a violation of Section 101 of
the U.S. Copyright Laws. When
ordering films be sure to state
that they are intended for show-
ing on CATYV and that the lessee
must own TV rights. In one re-
cent instance a system was using
films from a private library
which had no rights other than
those for home showings. In an-

other case feature films were
videotaped for CATV show-
ings. Practices such as this
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occur in any new venture, but
the penalties are entirely too ex-
cessive to ignore.

Following the daily feature
film is a show that’s certain to
get new subscribers. The Birth-
day Club features an announcer,
local children observing their
birthdays, and cartoons. Each
child appearing on the show is
treated to soft drinks, potato
chips, candy, and other sponsor
products, plus an official mem-
bership card in the (name of
system) CATYV Birthday Club. A
canvas of all homes in the area
can be conducted by telephone
to secure names of children and
their birthdays. A card file with
this information, according to
dates, can be built up in a matter
of days and enlarged as time
requires.

Following the Birthday Club,
there should be a transitional
program, one that appeals to
youngsters and grown-ups alike.
A good “shoot ’em up” western
is still one of the best audience
attractions available and an ex-
cellent lead-in for local mnews.
So-called “adult” westerns are
not for this time period; the best
bets are westerns where the hero
rides a white horse, always
drinks sarsaparilla, and never
loses his hat in a fierce fight
against inhuman odds.

To be effective, local news
must have picture coverage of
the major events of the day.
This program could be created
in many areas in cooperation
with a local radio station, utiliz-
ing a radio newsman for news,
weather, and sports delivery.
The state, national, and inter-
national news should be men-
tioned only in headline form
since many viewers will tune
away at 6:30 for the more com-
prehensive network news.

From 6:30 till 7 .M. the fa-
cilities are turned over to a lo-
cal civie, educational, or religi-
gious group to help promote a
current project. These programs
should be planned at least four
weeks in advance for maximum
coordination. Follow-up the first
contact with phone calls, both
one week and then a day prior
to the program. The schedule in
Fig. 2 shows another hour be-
ginning at 7 P.M. One night a
week this time period could be
reserved for the local city coun-
cil meeting, and continue until
its conclusion if necessary. Also,
local sports events could go into
this period or the operation
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could close down until the follow-
ing morning.

Weekend programs should be
flexible in order to be com-
patible with local community
activities. Replays of sports
events are excellent on Satur-
day afternoon. Westerns and
cartoons are good program fare
for Saturday morning, Saturday
afternoon, or Sunday afternoon.
Free films also fit well into
weekend schedules, with films
from the armed forces on Satur-
days and from religious organi-
zations on Sundays, for example.
By all means don’t ignore the
weekends—these two days often
are the zest of the entire week
as far as number of viewers is
concerned.

To program a daily schedule
properly does require hard work,
creative imagination (plus a lot
of improvising), and a sizable
cash outlay. To balance origina-
tion costs, most systems prob-
ably will be forced eventually to
operate on a commercial basis,
unless forbidden by the terms of
their franchise.

To date, the primary drawback
to program origination has ap-
peared to be the many uncer-
tainties connected with such a
venture into a virtually untried
area. Even those systems origi-
nating programs have, for the
most part, failed to follow any
really firm day-to-day program
policies. And yet such a policy
is what the subscribers mneed.
Consider, for example, all-night
movies. In many areas a cable is
an 18-hr daily operation. A pol-
icy of showing movies from 1
until 6 A.M. could prove to be
popular with shift workers,
emergency workers, and plain
old insomniacs. The idea of a
“Movies ‘til Dawn” schedule is
being promoted by a least one
program supplier and 5 systems
are said to be considering such
service.

The wise CATV operator con-
templating local program serv-
jce will: (1) shop wisely for
origination equipment, ordering
only what is basic at first; (2)
canvass a cross-section of his
community to arrive at a “com-
munity service” program sched-
ule; (3) hire capable operating
personnel; (4) adopt a policy of
constant flexibility. He will dis-
cover full community CATV
service, once an adequate orig-
ination schedule has been estab-
lished. Y
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Replace
Mercury
Vapor
Tubes

Directly
with

L m@@m

Silicon Rectifier
Stacks!

Because...

0 Only non-encapsulated WILKIN-
SON Silicon Rectifiers can be re-
paired in seconds with low-cost
replacement diodes!

[ Exclusive "GO, NO GO" indicator
automatically warns when the re-
verse leakage of any diode is in
excess of 5¢ microamps.

[J Only WILKINSON Silicon Rectifi-
ers are available in a complete
tube replacement range of from
866 to 857B.

O WILKINSON Silicon Rectifiers
function in ambient temperatures
of from — 85 F to +158 F.

{1 No more filament heat and conse-
quent filament burnout ... lower
power cost and reduced hum, too.

[0 No warm up time is necessary...
instantaneous operation!

[ Just plug in WILKINSON Silicon
Rectifiers... no re-wiring is
necessary.

[0 Only WILKINSON Silicon Rectifi~
ers are fully guaranteed and have
a safety margin well in excess of
tube rating.

For complete delails write today to:

Circle 27 on Reader Service Card
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Our excellent, new 78V high-chroma videotape

is showing itself off at the
NAB Conference.

Don’t miss it.

We designed our new Memorex 78V especially for the new
generation of high-band recorders.

That's why it offers

high quality, alive colors no other tape can match,

as well as the best frequency response,

the most uniform audio output, the stablest reference track,
and the least dropouts of any videotape around.

Stop by Memorex Booth 312 and watch a demonstration
of the 78V on a high-band recorder
in simulated studio situations.

We think you'll be as excited about it as we are. Reel after
reel after reel, month after month after month.

Circle 28 on Reader Service Card
March, 1967 - BM/E
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- with Albie

You can’t miss Albie. He’'ll be the only one with
. the funny-looking hat (which looks more than
- -co-incidentally' like our new logo). Although he'll
“be:on-screen, he'll be able to carry on a lively
= conversation. with you and answer most of your
guestions..Of course, if you want to know some-
thing real-technical, he may have to defer to
.one "of our .representatives. They will be there
‘to: field the tough ones. But then, they’ve been
solving :tough:optical problems for quite a few
years .now.

While you’re visiting Albie, you'll probably want
to see: ) )

+The new 16:1-Varotal lens. This new Rank Taylor
“ Hobson lens, -with a large aperture 16:1 zocom
~irange, ‘will 'soon be available for use on Image
Orthicon or Color Plumbicon cameras,

e i‘hé:'néwf;Varotal IX lens. If you've been using

at the NAB Show.

| Be sure to talk

the Varotal V on your Image Orthicon camera,
you'll be pleased to know that it's now available
as a IX for Color Plumbicon cameras.

The new Varotal XX lens. This new little brother
to the V (it's lighter and considerably less expen-
sive) is ideal for Image Orthicon users in the
Educational TV field.

The new Albion Q C E.This quick change range
extender is a new concept in handling of these
auxiliary lenses which permits:installation in a
few moments without removal of the lens package
from the camera. Sound like the kind of flexibility
you shouild have? Then come on over to booth 251
... the same booth that we had last year. It's only
what’s in it that is all new.

albionA

SOLE U.S. AGENTS FOR

TAYLOR HOBSON COOQOKE
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mast versalile of all
nuldriver $els

Handy “Tray Bien” sets lie flat or sit up on a
bench, hang securely on a wall, pack neatly in a
tool caddy.

Lightweight, durable, molded plastic trays
feature fold-away stands, wall mounting holes,
and a snap lock arrangement that holds tools
firmly, yet permits easy removal.

Professional quality Xcelite nutdrivers have
color coded, shockproof, hreakproof, plastic (UL)
handles; precision fit, case-hardened sockets.

Hangs up

Holds tools
securely

No. 127TB “Tray Bien" set— 7 solid shaft nut-
drivers (3/16” thru 3/8” hex openings)

No. 137TB “Tray Bien"” set — 5 solid shaft nut-
drivers (3/16” thru 3/8” hex openings) and 2
hollow shaft nutdrivers (1/2” and 9/16” hex
openings)

No. 147TB “Tray Bien” set — 7 hollow shaft nut-
drivers {1/4” thru 1/2” hex openings)

WRITE FOR BULLETIN N666

®

XCELITE, INC., 120 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charies W. Painton, Lid.
Circle 41 on Reader Service Card
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added advantage of the BFC an-
tenna is that the transmitter
power legally may be doubled
since the added power is radiated
in polarizations other than the
horizontal.

Circle 104 on Reader Service Card

4-Track Head Records Half
an 8-Track Tape

Type BQL head, made by Nor-
tronics Co. of Minneapolis, Minn.,
has track width of 0.021 in. and
track spacing of 0.0635 in. be-
tween centers. Head records half

of an 8-track, 4-in. tape and may
be used in pairs for simultaneous
recording of 8 tracks.

Circle 183 on Reader Service Cord

ETY Studio Expands to EIA
Broadcast Standards

Series Porta-Studio Model ST-2,
made by Blonder-Tongue Labora-
tories, Inc. of Newark, N. J. con-
sists of camera, console, and ac-
cessories, and easily can be op-
erated by one student. Basic sys-
tem is available for $6195. Series
may be expanded to EIA studio
standards, including one view-
finder camera, one nonviewfind-
er camera for film chain, control
console for up to twelve video
and audio inputs with composite
rf outputs. Cost of expanded ST-
2 serieg is $17,000. Series oper-
ates on any specified vhf chan-
nel between 2 and 13.

Circle 109 on Reader Service Card

Special-Effect Module

Generates 16 Patterns

Mode]l EF-100 special effects gen-
erator for 4-channel split screen
operation is a plug-in module
containing a total of up to six-
teen special effects patterns, plus
external keying and matting.
The unit, made by Ampex Corp.
of Redwood City, Cal., enables
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utomation

without @ ,

costly tape
service’

See Seeburg,

The Seeburg Corporation
Chicago NAB Convention
Conrad Hilton Hotel
Booth 215

Circle 40 on Reader Service Card

STEREO-PILOT
FREQUENCY
MONITOR

OVER 150 STATIONS
have purchased the
“SFM-19"

LOW COST
ACCURATE
RELIABLE
REMOTABLE
EASY TO READ

FUSl
corporation

168 Tremont Street, Everett, Mass.
(617) 389-3380

Circle 42 on Reader Service Card
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WHY DOES () ust AMPEX
TRANSISTORIZED MODULATORS IN
THEIR UHF KLYSTRON TRANSMITTERS?

MANUFACTURING
ENGINEERS
FOR KLYSTRON

TRANSMISSION
SYSTEMS

The common complaint that we have heard about television transmitters over the years
is that visual modulators are poorly designed, do not include all of the necessary functions
or just do not perform well. Since TA has built and installed amplifiers which have been used
with other manufacturers' drivers and modulators, we have become very much aware of the
shortcomings of existing designs.

Consequently, when we began design work on our transistorized driver a year ago, we
studied the problem of moduiator design in great detail. The first step was to review the
state of the art of similar equipment. Our conclusion was that much sophistication already
existed in transistorized equipment similar to visual modulators. Specifically, we studied several
stab amp and processing amplifier units available commercially.

Our comprehensive tests showed that the Ampex processing amplifier normally used in
VTR machines and which is recognized by industry engineers as the ultimate in processing
amplifier design, contained the essential qualities for a high performance modulator.

Ampex engineers then repackaged the processing amplifier for use as a modulator for TA.
The result is truly a breakthrough inasmuch as the modulator is entirely transistorized and con-
tains all of the functions of the processing amplifier such as control of burst gain, sync height,
pedestal level, video gain and reconstructed sync. In addition, the unit includes all of the
transmission corrective circuitry required of a good modulator. All of these features are re-
mote controlied in TA transmitters when required.

The inclusion of Ampex modulators in TA transmission systems has resulted in the finest
television transmitter available today.

We are proud that we lead the field with the first transistorized driver and doubly proud
that we use the ultimate in modulator design—the Ampex transistorized modulator,

For more information
write today fo:

TOWNSEND ASSOCIATES INC.

P.0. BOX 215 e FEEDING HILLS ¢ MASSACHUSETTS e« 01030
AREA CODE 413-733-2284

Circle 43 on Reader Service Card
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erson
glity

Personality is that special something which communicates with the listener. Only a
Schafer System can automatically provide the “live-sound” necessary for the success of
the station’s operations. See and hear a Schafer System in operation. Convince yourself
how simply “live-sound” is achieved automatically. Amplify your personality through
automation by Schafer. See us at the Annual NAB Convention, The Conrad Hilton Hotel,
Booth 210 West Hall, April 2-5 or contact us and we will provide a complete demonstration

schafer

Schafer Electronics * 9119 De Soto Avenue + Chatsworth, California 91311 - Telephone (213) 882-2000

Circle 46 on Reader Service Card
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television's
most widely accepted
color film camera

Since its inception in 1964 more of these “New
Look” color TV film cameras have been shipped
than any other. Number 400 has been delivered
to the ABC Network. Others are on their way to
a growing list of users. Choice of the top stations
throughout the country, it’s the color film camera
with the “big tube” concept for finest pictures.

The big tube adds snap to the color picture. It in-
creases resolution and definition, eliminates more
of the noise element, resulting in a sharper, more
pleasing picture.

When you look inside the TK-27, you get the idea
that this camera is different in other ways, too.
It’s the only film camera that’s all transistorized,

all modularized. The only film camera with
plug-in vidicon camera assemblies, sealed beam
optical system, electrostatic-focus vidicons.

The TK-27 is part of a ‘“matched” color film
system. For example, over 750 TP-66 film pro-
jectors have been delivered, together with more
than 400 TP-7 slide projectors (and accompanying
multiplexers). Such wide acceptance makes the
RCA film system the standard of the industry.

GET THE FACTS—For more facts about the
TK-27, call your RCA Broadcast Representative.
Or write RCA Broadcast and Television Equip-
ment, Building 15-5, Camden, N.J. 08102.

The Most Trusted Name in Electronics

Circle 48 on Regder Service Card
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Continued from page 16

blocked by Post-Newsweek sta-
tion who claims questionnaires
proving need were misleading.
... Derry, Pa. council is studying
competitive bids of Highland Ca-
ble and wHJB-TV of Greensburg.
. . . High Point, N.C. awaits the
study of the City’s Utility Com-
missioner. . . . Green Bay, Wis.
has delayed independent action
on granting franchise until a
“national study” of cablevision
is completed. . . South San Fran-
cisco sitting on seven applica-
tions since last June, still hasn’t
acted.

After Richmond, Indiana, grant-
ed Clearview Cable a nonexclu-
sive franchise other applications
said Clearview rates were too
low and communitions of In-
diana, seeking uhf license, said
CATYV was not needed.

Business of
Broadcasting

Pye Gets Orders. Pye TVT re-
ports orders from the Ethiopian
Television Service for a com-
plete television studio to be in-
stalled in the new television
center in Addis Ababa. Orders
augmenting cameras and ftele-
cine equipment also have been
received from the Malta Tele-
vision Service Ltd., the South
Arabian Television Service and
the Cyprus Broadcasting Corp.

EMI Exports TV. EMI Elec-
tronics recently was awarded a
contract for the supply of four
telecine chains to Rediffusion
Hong Kong, the contractors who
supply the wired Television
service for the colony. EMI also
will  supply complete video
equipment for the New Zealand
Broadcasting Corp’s latest news
studio in  Hamilton, North
Island.

Ticker Tape for Homes. Trans-
Lux Corp., whose stock transac-
tion display devices have heen
used in brokerage offices for
more than 40 years, are now
available on a lease basis to
CATYV and TV stations. The first
installations of the new Trans-
Lux system are being made by
CATYV systems in Palm Springs,
Cal., Sedona, Ariz., and New York
City as well as station KWHY-TV,
Los Angeles.
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offers a

UHR-AM

measurement
\“ capability

with the

e
L
A

e
K

(*ultra high reliability)

o All Solid State

e 175-Hour Mercury
Battery -

o Taut-Band Meter
Movement

o Lightweight

e Crystal or VFO
Operation

L LI T

o Tuning from 540 to
1600 KC

o Front Panel Speaker
o Use as Null Detector

The new Model FIM-135 Field Intensity Meter provides exceptional reli-
ability in the field due to its extremely ruggedized construction, solid-state
design, and long life Mercury battery. Its lightweight (9 ibs.), compact (6%"
x 10" x 6%4"), and simplified design provides ease of handling and operation
in the field.

Dial locks provide a fixed setting at any point across the entire broadcast
range. A taut-band meter movement accurately displays from 10 micro-
volts per meter to 10 volts per meter, making it equally effective for inter-
ference studies at low signa! strength and for close-in measurements on
high-power directional arrays. A special input jack permits receiver use as
a null detector for RF Bridge measurements. v-21

For complete information, call or write:

fro s

Producers of NEMS-CLARKE Equipment
A Division of Vitro Corporation of America

919 Jesup-Blair Drive + Silver Spring, Maryland (301) 585-1000
Circle 50 on Reader Service Card
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Business of ETV

Local ETV at Berkshire, Mass.
Representatives from all ele-
ments of the county’s educa-
tional system have met jointly
to plan for CCTV linking all
schools ranging from kinder-
garten through college. Cable in-
terconnection is being planned
with CATV operator, Telesys-
tem’s Corp. . . . Prospect
Heights, Ill. District 23 is con-
sidering two cameras, a VTR,
CCU, automatic switcher, and
nine monitors. . . . At Eau Claire,
Wis. the board of education has
okayed CCTV equipment for the
local high school and plans addi-
tional expenditures for junior
high schools. . . . Palm Beach,
Fla., school system has retained
a consulting engineering firm of
Adair and Brady, Lake Worth,
to plan ETV installations. .

Watseka, Ill., county schools are
considering an area TV channel.
Superintendent in charge 1is
Brooks Courtright . . . Indian-
apolis school board is consider-
ing a radio-TV studio in its new
$2.75-million education center.
. . . Allendale, N.J. has installed
a CCTV system in the Northern
Highlands Regional high school,
built around Sylvania equip-
ment. ., . . St. Louis College
Pharmacy will use a $10,000
grant to purchase CCTV equip-
ment. . . . Willoughby-Eastlake
School District (Ohio) is con-
sidering establishing a broad-
cast center. . . . 31 million is
being raised for an ETV station
in W. Va. including the three
counties of Kanawha, Cabel, and
Wayne and Marshall University.
$470,000 has been requested from
the Federal ETV Facilities Ad-
ministrator. Production centers
will be located at Charleston and
Huntington according to H. M.
Brawley of West Virginia Edu-
cational Broadcasting Authority.
.. . Syracuse (N.Y.) City School
Distriet is planning to expand
CCTV within the school as a
result of good experience using
WCNY -ETV programming for a
year. A five-year expansion plan
is underway by the ETV Council
of Central New York which owns
and operates WCNY. . . . Benilde
High School, Catholic School for
boys in Minneapolis began CCTV
experiments using equipment do-
nated. . . . Miller Composite High
School, Regina, Saskatchewan,
has over $200,000 worth of TV
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1000 WATTS -~ 1230 Kos, - PHONE: AMuerer 3-1230

MOBERLY, MIiSSOURI 65270
December 30, 1966

Mr. George Anthony
Tape~Athon Corp.
523 South Hindry
Inglewood, California

Dear George:

1 thought you might like to hij: a report on how we are getting along
with our new 900 Tape-Athon. We have had the unit for about three
months, which has given us enough time to check it out to the nth de-
gree.

The 900 ﬁplaced an £ °%% in our production studio. The instant
start feature of the 900 ¥t only has made production much easier and
faster, but has enabled us to do production that we would not consider
doing with the / ~~+. T thipk w;kwould have a minor revolution on our
hands if we tried to take the 900 Tut of our production studio and use it
elsewhere.

Almost all new products I have used in the past have turned up wixp a
few serious bugs. Idon't know how you did it, but the Model 900 tius
had no problems show up in three months of operation.

.Thanks for doing a wonderful engineering job on the 800.

Sincerely,

KWIX RADIO STATION

|

N Lo

FURS

i

Jerrell A, Shepherd
Owner and General Manager

HOME TOWN RADIO FOR OVER 100,000 PEOPLE IN NORTH CENTRAL MISSOUR!

You, too, will find the Tape-Athon 900 Recorder a big asset to
studio production—and elsewhere.
With dual capstans that provide micro-second starting and stop-
ping, a new tape guide to eliminate
time-consuming tape threading, and a
“convenience-engineered” controi pan-
el, the 900 can cut production time,
reduce costly errors, and give you
unsurpassed recording quality.
The whole story on the 900 is in
brochure TA-250 — yours on
request.

523 S. Hindry
l - ‘H‘M CO'LP Inglewood, California I
i Tape A ' * 90307 i
‘5 : I Gentiemen, I
Please rush data on the 900 Recorder.
I Name IR, e I
A I Add I
' l I l | ress
- l ,,,,,, . [ I
ape » b [} fim e ]
523 S. Hindry I cy State |
Inglewood, California 90307 I |

Cirele 53 on Reader Service Card
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and audio equipment aimed at
aiding individual student prog-
ress, which Toronto education
officials are studying prior to
equipping the proposed $6,000,-
000 West End High School at
Toronto. . . . The Mid-Monmouth
Educational Council which con-
sists of four N.J. districts, Long
Branch, Monmouth, Ranson-
Fair, and Red Bank is consider-
ing ETV according to H. A.
Korey, Long Branch H.S. prin-
cipal who is executive director

of the council.

Statewide and College ETV. Mas-
sachusetts is planning a $3.8-
million statewide education sys-
tem to serve schools and homes
according to Commissioner of
Education, O. B. Kiernan. . . .
Mississippi’s ETV plans moved
ahead in January when the leg-
islature passed a Dbond bill
coupled with a $777,188 Federal
grant. Funds will go into a cen-
tral production facility at Jack-

82

FILMLINE Processors are

DIFFERENT

They work continuously, without downtime, maintenance prob-
lems or lost film. Unmatched reliability and quality have been
characteristic of all Filmline processors since 1947,

Filmlines exclusive Overdrive Film Transport System guarantees

1009 performance.

CAN YOUR OPERATION AFFORD ANYTHING LESS?

There’s a Sensibly Priced Filmline processor for every Need —
Here’s a partial listing:

Portable . . . Spray .. . Color.

Film Type

Model Process Film Size Speeds
R-15TC Rev. & Neg/Pos. B&W 16mm 15FPM
RTS Rev. & Neg/Pos. B&W 16mm 85-125FPM
R-36 Rev. & Neg/Pos. B&W 16mm 36-72FPM
R-60S Rev. & Neg/Pos. B&W 16mm 60-100FPM
NP36 Neg/Pos. B&W 16mm 90FPM
S-150 Neg,/Pos. B&W Spray 16/35 160FPM
FE-30 Ektachrome Color 16mm 30FPM
FE-50 Ektachrome Color 16mm 50FPM
FE-100 Ektachrome Color 16 or 16/35 100FPM
FEC-100 g Eastman Neg, Pos. Color 16 or 1635 100FPM
FEC-150 @ Eastman Neg- Pos. Color 16 or 1635 150FPM
FEC-200 f| Eastman Neg. Pos. Color 16 or 16/35 200FPM
FEC-300 j| Eastman Neg. Pos. Color 16 0r 1635

Custom Units Built To Specification for Any Installation

PARTIAL LIST OF

RECENT INSTALLATIONS:

Byron Motion Pictures, Capital Film La-
boratories, Color Service Company, De
Luxe Laboratories, General Film Labora-
tories, Guffanti Film Laboratories,
Movielab, Pathe Laboratories, Precision
Laboratories

300FPM

For titerature write: BMM-67

CORPORATION
MILFORD, CONNECTICUT
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son which will include full color.
Nine stations are planned, 1 vhf
and 8 uhf. First station will
be channel 29 at Jackson. Oper-
ations will begin on September,
1968. . . . Ohio University Board
of Trustees approved a $2,838,278
Educational television and thea-
ter arts building in January. . ..
Delta College’s wucM-Tv (Mich-
igan) expects to go color. . . .
Wisconsin  Association School
Board has recommended estab-
lishment of a state-wide ETV
system. . North Carolina is
in the middle stages of establish-
ing its I1l-station network. The
University of North Carolina will
expand its coverage and pro-
gramming. . . Wvia-Tv, Wilkes-
Barre, sponsored by Northeast-
ern Pennsylvania Educational
Television Association is seek-
ing $15 annual contribution from
viewers. . . . University of Ten-
nessee is seeking $1 million of
federal funds to serve eight coun-
ties in northwest Tennessee. A
four-channel 2500-MHz system is
planned. . . . Calgary’s separate
school board has joined the
Region ETV association.
University of Connecticut ties in
three branches Hartford, Water-
bury, and Stamford with CCTV
to teach a first course in elec-
trical engineering. . . . Missouri
Commission on Higher Educa-
tion has alloted $341,878 to pri-
vate and public colleges for
CCTV equipment. . . . Vermont
legislature will consider a bill
to increase the allocation for
ETV by $800,000—8$450,000 for
full monochrome coverage and
$£350,000 for full color compati-
bility. The four stations planned
will total $3.1 million.

Concern Grows Over Nebraska
ETV Bootlegging. Pirating or
Bootlegging is not a problem,
but is a matter of growing con-
cern according to the Executive
Director of the Nebraska Coun-
cil for Educational Television.
The network operates on chan-
nels 12 in Lincoln, 8 in Lexing-
ton, 9 in North Platte, and on
13 in Alliance. Though bootleg-
ging has been known to exist
especially in the eastern part of
the state since the network be-
gan operation about four years
ago, membership fees amounting
to $2 per person or a min-

Continued on page 85
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How to know you’re buying the finest live-color camera.

It's not one single feature that makes the difference.
It's a unique combination of advanced design and
operating characteristics that makes one live-color
camera the finest in television today for both studio
and remote operation. The General Electric PE-250.
Stated simply, here is the winning combination:

Advanced mechanical design — Circuit modules acces-
sible during operation without extenders. Easy, flex-
ible pickup tube replacement. Parallel and planar
deflection assemblies for optimum match in all chan-
nels, Weighs less than 160 pounds, fully operational.

Advanced optical design—All optical elements
mounted firmly to rigid, precise, machined optical bed.
Iris control at both camera and control unit. Zoom
lens range extenders installied in seconds.

Advanced electrical design — All-solid-state circuits
with all-plug-in transistors. Simplified all-solid-state
encoder. 20-position go/no-go test meter in camera.
Total power input only 500 watts (camera—260W;
monitoring —165W; encoder—75W). Subtractive mon-
itoring for fast, precise registration.

Four-channel pickup—Four lead oxide pickup tubes
...the most modern tubes in the most accepted con-

figuration. Separate [uminance channel for high reso-
lution and high signal-to-noise ratio...without critical
dependence on chrominance channel registration.
Optimum chrominance and luminance performance
without interaction.

Flexibility — Lightweight, compact, rugged design and
low power demand make it ideal for both studio and
remote use. Uses U.S. camera cable and connectors.
Adjustable compensation for cable lengths up to 2000
feet, usable pictures even beyond 2000 feet. Long
cable runs also facilitated by registration controls at
the camera and calibration controls at the camera con-
trol unit.

Acceptance — Now originating programs for two of the
three major U.S. networks and for leading group and
independent stations throughout the country.

Availability — Excellent...backed by a record of de-
pendable delivery on every order since introduction.

That's the combination that gives you the best per-
formance in live-color television today. For the [owest
price, too.

And when you see the brilliantly detailed, beautiful
color pictures the PE-250 produces, you'll know you've
found the right combination. GE-43

Look for it at the NAB Show.

Visual Communication Products Department

GENERAL @B ELECTRIC

Clectronics Park, Syracuse, New York 13201
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How to know you’re buying the finest color-film camera.

Start with a film or slide like this.

The background color and texture, the modeling and
tone of the flesh and hair and the high-contrast black
and white stripes make it a tough, thorough system
test.

The General Electric PE-240 color-film camera will

consistently reproduce it with sharp detail, striking
color fidelity and unmatched stability.

And it's easy to see why. The PE-240 has automatic
exposure and black level controls. Transistorized cir-
cuits. A simplified all-solid-state encoder. Master
black level. Video reversal for negative black-and-white
film. Circuit and performance similarity to the live-
color PE-250 for simplified maintenance and smooth
film inserts to your live shows.

And the right tube for the right job in all four chan-
nels. Luminance is supplied by a separate-mesh one-
inch vidicon for high resolution without visible lag or
flicker.

But judge for yourself. And use any film or slide
you like.

The tougher the test, the easier it is to see why
the PE-240 is the top-ranking color-film camera in
television. GE-43

See it in action at the NAB Show.

Visual Communication Products Department

GENERAL @3 ELECTRIC

Electronics Park, Syracuse, New York 13201
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LITERATURE
eo]C‘INTEREST

For additional data, circle No.
shown on Reader Service Card.

Monochrome solid-state camera us-
ing 4v-in, orthicon is fully described
in literature from Pye TVT, Ltd of
England. 145

Equipment containers in a variety of
configurations are presented in 4-
page brochure from Skydyne. 146

Edition 23 of “News from Rohde &
Schwarz” continues its series on an-
tennas; describes the design and op-
erating principle of modern unman-
ned communications stations; shows
how, with the use of an impulsere-
flectometer, discontinuities on uhf
power transmission channels may be
located. The journal also reports on
the installation of a 20-kW short-
wave transmitter by the German Post
Office. 147

“Typical Characteristics of Photosen-
sitive Surfaces” (JEDEC Publication
No. 61) lists characteristic defining
data for the EIA-registered S-series
of photosurfaces. Publication is avail-
able from EIA for 30 cents. 148

Helpful Radio-TV Engineering

Books on 10-Day FREE Trial!

NAB ENGINEERING HANDBOOK

ly
BROADCAST ANTENNA SYSTEMS HANDBOOK

1728 pages of invaluable data! The book to have!
Order TAB35 .................... $29.50
Ist practical guidebook to all broadcast an-
tennas.

Order TAB-44 ... ... .............. only $7.95

RADIO ENGINEERING HANDBOOK

1775 pps. of indispensable data for radio engrs!
Order TAB-199 ................... only $27.50

ANTENNA ENGINEERING HANDBOOK

v

Fully covers the antenna art in 1013 pps.
Order TAB-40 .................... only $25.00
BROABCASTING

A storehouse of practical technica! data'

Order TAB- ly $15.00

FM RADIO STATI[]N OPERATIONS HANDBOI]K

First guide to FM engineering opers. & mgmt.
Order TAB-94 .. ... .. ............ only $9.95

RADIO ENGINEERS HANDBODK

Terman’s classic, detailed reference.
Drder TAB87 .................... only $16.00

ELECTRONICS MANUAL FOR RADIO ENGRS.

879 pps. of practical circuit & maintenance data.
Order TAB-105 .................... only $17.50

ELECTRONIC & RADI0 ENGINEERING

Order TAB-192

NO RISK COUPON —MAIL TODAY

TAB Books, Drawer D, Thurmont, Md. 21788
Please send me book(s) listed below. i
| enclose §.................. I
3 Please invoice on 10-day FREE trial. :

Thoro coverage of techniques for radio engrs.
................... only $16.00

Circle 59 on Reader Service Card

Seven major marketing events for
1967 as seen by Norman E, Cash,
President of TVB are contained in
1l-page newsletter. 149

Features of quick-erect tower are
contained in brochure from Andrews
Towers, Inc. 150

Subminiature and microminiature rf
connectors are tabulated with specifi-
cations in catalogs 468A and 468-51C
from Sealectro Corp. 151

Acoustical doors with sound trans-
mission class ratings of 35 to 62 dB
are subject of brochure 170/Ov from
Overly Mfg. Co. 152

“Industrial Electronics Supplement,”
48 pages, from Allied Electronics in-
cludes tabulated specifications for
wide range of electronic components
including bialkali photocathode and
other tubes. 153

Cabinets and consoles made of steel
and aluminum made by Zero Mig.
Co. are covered in 16-page illustrated
catalog. 120

Video processor brochure describes
Telemation Model TMV-501 unit for
reshaping sync pulses, on CATV and
ETV systems. 122

Videotape recorder data sheet V-
016 contains specifications, and fea-
tures of the Ampex VR-2000 high
band color recorder. 123

“CATV System Design Philosophy
and Performance as the Basis for
Specifying Equipment Components,”
is a 27-page paper presented at the
16th annual Broadcast Symposium.
Paper is published by, and available
from C~Cor Electronics, Inc. 125

“One Week of Educational Televi-
sion,” a biannual survey, reports on
the gquantitive and qualitative growth
of ETV during survey week, April
17 through 23, 1966. The survey is
published by NSCT, Bloomington,

Ind. 134
Dynamic microphone frequency
range charts illustrating response

characteristics of three mics in range
of 20 to 20,000 Hz are contained in
“How the Sonotone Microphone Cov-
ers the Range of Audible Sound.” 126

Technique of photographing hydro-
gen flames, formerly invisible to the
TV camera in their basic state, is
subject of 2-page bulletin (8-77) from
Cohu. 142

Quartz iodine lights are discussed in
7-page reprint from Xliegl Bros.
Article makes comparisons of quartz
iodine lights with incandescent types
with the aid of illustrations, graphs,
and tables. Technical specifications
and lighting diagrams also are in-
cluded. 154

CATV equipment exchange and a
line of bridging amplifiers are the
subjects of two publications from
Ameco, Available from the same
source are monthly CATV publica-
tions entitled “Tech Topics” and
“Business Booster.” 128

www.americanradiohistorv.com

Market research is the topic of “A
Broadcast Research Primer,” pub-
lished by the NAB. The 75-cent
booklet’s 62 pages provide a nuts and
bolts approach to market research for
broadcasters, tells what should be left
to professionals, and how profitably
to compare yourself with competitors.

124

“FM Wireless Distribution System” is
the title of a brochure from Rust
Corp. which contains verbal descrip-
tions and specifications of a line of
fm transmitters and receivers as well
as amplifiers. 121

Books on all phases of radio-TV-
CATV, many unavailable from other
sources, fully described and illus-
trated in 18-page literature package
from TAB Books. 170

"Quality—Service }}
and Pricel”

Yes, quality, service and price
on CATV systems are the rea-
sons for Fort Worth Tower’s po-
sition as the industry’s leading
supplier. Experience gained as
a pioneer supplier of CATV en-
ables Fort Worth Tower to pro-
vide you with a quality product
at a price that is reasonable
and attractive.

Take advantage of our experi-
ence. For assistance in systems
planning, engineering and com-
plete systems quotations . ., .

CALL OR WRITE TODAY

Dort Wonth Tower

COMPANY, INCORPORATED

P.O. Box 8597, Fort Worth, Texas
(817) JE 6-5676

— Assoclated Comparies —
Tommy Moore, Inc.—Big State Engineering, 1nc.
Tower Construction Finance, Inc.

Circle 60 on Reader Service Card
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BM/E CLASSIFIED MARKETPLACE

SITUATIONS WANTED: 15¢ per word; $2.00 minimum

HELP WANTED: 20¢ per word; $2.00 minimum.
ALL OTHER ADVERTISING: 25¢ per word; $3.00 minimum,
BLIND BOX NUMBERS: No extra charge. Send replies to address below.

CLASSIFIED ADVERTISING RATES
DISPLAY CLASSIFIED ADVERTISING: $21.50 per inch 1x; $20.00- per

inch 6x; $18.50 per inch 12x. Professional Cards $15.00 12x.

CASH DISCOUNT: 2% cash discount if remittance accompanies order.
CLOSING DATE: Sth of the second month preceding issue date.

BM/E, 18 Frederick Road, Thurmont, Maryland 21788. Phone 301/271-7151

BUSINESS OPPORTUNITIES

POSITIONS WANTED (cont'd.)

HELP WANTED (continued)

EAST CATV

Over 9,00C connections served by
single head-in. High band. Favorable
long term franchise agreement. Asking
$300 per connection. Approximately
eight times cash flow.

La Rue Media Brokers Inc.

116 CENTRAL PARK, SOUTH
NEW YORK, N. Y.
265-3430

Award winner, host/co-producer own show
three years. Solid commercials, live-VTR,
interview, remotes, aggressive. Christian.
Box 367-7, ¢ BM/E.

Announcer: Eight years & copy. Married.
Credit. Want employer who gives equal op-
portunity. No night work. Box 367-8, %
BM/E.

Girl—first phone; student . . . announcing

news gathering, woman's program, traffic

6o family . . . Box 265, New York City,
036

One year's experience. Some college, third,
speech background. Draft deferred. Box
367-9, ¢ BM/E.

Announcer/live TV newscaster—presently
employed—34, industrious, intelligent, adapt-
able. Box 367-10, %5 BM/E.

POSITIONS WANTED

Small markef specia}ist seeking salary for

supervising . . . selling . . . speaking . . .
scribing shaping-sound . setting
standards . . . saving silver and sweeping

station, Churchman. Great family. Fifth-
century broadcasting. Consider living only
small western market. Measurements . . .
mug-shot . . . confidential rooters
through Box 367-2, ¢ BM/E.

TV Producer-director-production manager.
Local and network. All sports, variety, dra-
ma. Over 20 years experience. “Emmy”
nominee. Former radio announcer, stage ac-
tor and theatrical director. Top references.
Box 367-3, % BM/E.

Metro market newsman/announcer/D.J.
looking for permanent spot in metro or me-
dium market AM or FM. Married with serv-
ice obligation moere than fulfilled. 10 years
radio with some TV background. Available
March. Levofsky-AFRTS, Box #1133 APO
09240, New York.

Man, 26, experienced, desires employment as
news or sports writer on radio or television
station anywhere. Contact John Lutz, 1642
Northbourne Road, Baltimore, Maryland.
Phone 435-6950.

First class ticket beginner. Married. Mid-
thirties. Non drinker. Desires trainee posi-
tion anywhere. Knows FCC regulations. No
experience but well trained in communica-
tions. D. M. Rivera, 8360 Janet, Riverside,
Calif. 92503.

Experienced young man with eleven years
in color TV seeks to improve engineering
position. Technical school grad and college.
References available. Box 367-4, ¢ BM/E.

Radio news and sportscaster. Wish to relo-
cate. 18 years experience professional base-
ball, boxing, college football and basketball.
Augle Navarro, 1413 South 21st East, Salt
Lake City, Utah 84108.

Reasonably well-informed, single, service
completed, four years radio, locate good
musie radio—in or near populated area
north eastern U. S. Box 367-5, % BM/E.

Program specialist. Top-rated shows. Pro-
ducer-director., National Syndications (over
500 stations in 1966). Plus first phone. Paul
Potter, 2136 W. Colorado, Dallas.

D-J-announcer. Family man. College back-
ground. 3rd endorsed. Recent NY broad-
cast graduate. Military completed. Will re-
locate. Box 367-6, % BM/E.
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Does your station need good No. 2 man?
Exp. Ofc. Mgr., Eng., Copy, Accts., books,
billing, etc. SE. No hurry. Box 367-11, %
BM/E.

First class engineer desires 1o relocate in
northeast area. Box 367-12, ¢« BM/E.

Like money—no sales—long tenure or TV
production/direction. Box 367-13, ¢% BM/E.

HELP WANTED

(I‘ELEVISION\
ENGINEERS

We are interested in contacting 10
Station Engineers capable of design
or field engineering. Excelient oppor-
tunities in TV Development Engine-
ering and Systems Engineering with
Sarkes Tarzian, Inc., Broadcast
Equipment Division.

TV station engineering experience
required, BSEE or equivalent desir-
able. Send resume of experience, or
call, Mr. Biagio Presti, Broadcast
Equipment Division, Sarkes Tarzian,
Inc., Bloomington, Indiana, Area

Code 812, 332-7251.
Symbol of Excellence

k in Electronics

MAN WANTED—1st class licensed man, per-
haps retired, to stand watch and live in
trailer at Cable TV reception head-end on
La Cumbre Peak, 4145 miles north of city, 40
minutes by road, to maintain all gear, in-
cluding Conrac receivers, 10 Collins 12Kmc
transmitters with three-way split of signal
to three distribution centers. This could be
scenic way of life for right man and trailer
could also accommodate wife. If interested,
send fact and picture to: Larry Gunn, Tech-
nical Manager, Cable TV of Santa Barbara,
Ine., P.O. Box 3295, Santa Barbara, Califor-
nia. Or Phone 805-963-3644.
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TOWNSEND
ASSOCIATES

TV TRANSMITTER
FIELD ENGINEERS

DESIGN ENGINEERS

OUR BUSINESS IS EX-
PANDING RAPIDLY AND
WE NEED QUALIFIED
PERSONNEL TO PAR-
TICIPATE IN OUR
GROWTH. WE OFFER
UNUSUAL OPPORTUNI-
TIES FOR ENTERPRIS-
ING ENGINEERS.

Write or Cali
Mr. Robert Bromley
P.0. Box 215
Feeding Hills, Mass. 01030

Area Code 413-733-2284

THE UNIVERSITY OF MICHIGAN has an
immediate opening for a studio TV engineer.
Applicants should be experienced in instal-
lation, maintenance and operation of equip-
ment. License preferred. Opportunity to
enroll in part-time University studies may
be arranged. Starting salary commensurate
with experience and ability. Liberal benefit
program. Send resume to R. K. Kirch, Per-
sonnel Office, University of Michigan, 1020
Administration Bldg., Ann Arbor, Michigan.
An equal opportunity employer.

ELECTRONICS TECHNICIAN: DYNAIR has
an immediate opening for a sales-minded
technician to specialize in CATV head-end
equipment. Will be assigned initially to en-
gineering department on final tests of new
solid-state CATV head-end equipment. After
orientation, will transfer to sales department
as application specialist. Some field work
anticipated. An outstanding opportunity to
grow with DYNAIR Electronics, Inc., 6360
Federal Blvd., San Diego, California.

Experienced CATV engineer. Permanent
position with no fravel. System located 30
miles outside of Pittsburgh. Send resume.
Box 367-17, % BM/E.
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HELP WANTED (continued)

EQUIPMENT WANTED (cont'd.)

PAUL DAEGLING

P. 0. BOX 2440
MIAMI, FLORIDA

OPERATIONS MANAGER—WTYV]J-TV MIAMI
This progressive CBS Miami affiliate seeks an operations man-
ager who has demonstrated his ability to achieve management
objectives, with a combination of practical and creative produc-
tion abilities. Station is full color with modern equipment;
applicant should have working knowledge of equipment capa-
bilities. Position reports to the general manager with full de-
partmental authority in addition to responsibility for heavy
schedule of local and national commercial and program pro-
duction. Salary commensurate with experience and abhilities:
All replies confidential. Send resume to:

WOMETCO ENTERPRISES, INC.

EQUAL OPPORTUNITY EMPLOYER

Young engineer looking for challenge of
chief's position. You’'ll be working for a
long established full time non-directional
station in the Shenandoah Valley of Virginia.
Position offers good starting salary, security
and fringe benefits. Theory, maintenance,
technical and practical ability a must. This
is a long term position, with a solid future
for the man who earns it, in a settled hard-
working, friendly operation. Box 367-1, %
BM/E.

NEEDED IMMEDIATELY: experienced TV
Broadcast Engineers with first phone for
expanding staff of WTMJ-TV, Wisconsin's
leading AM.FM-TV broadcasting facility.
Pioneers in color broadcasting. Presently
operating from new studios with latest
color equipment. Excellent pay and benefits
when you work for this employee owmed
company. Call or write to Chief Engineer,
WTMJ-TV, Milwaukee. (414) 271-6000.

NEEDED IMMEDIATELY. Engineers ex-
perienced in the following job categories:
Video tape mainlenance and recordists;
live color video; studio supervisors; trans-
mitter maintenance. The above positions
are all top salary. Send your resume or
inquiry to the Amps Agency—3974 Wilshire
Blvd., Los Angeles, California 90005
By Broadcasters—For Broadcasters.

Microwave Installer Repairman. Applicants
must have second class license with radio
and multiplex experience. Excellent pay,
vacation, holidays, insurance, retirement
and opportunities. Send salary require-
ments, employment history and complete
resume to: Plant Manager, Post Oiffice Box
308, Fairfield, Texas. All replies confiden-
tial—an equal opportunity employer.

Experienced television engineer with first-
class. Supervise and maintain existing mi-
crowave, help plan additional installation.
Stimulating work in University environment.
Immediate opening. Contact Director of
RTVF, 217 Flint Hall, University of Kansas,
Lawrence, Kansas.

Chief engineer E.T.V. Rapidly expanding
University educational TV department with
closed circuit and production facilities is
seeking licensed engineer to take charge of
technical operations. Starting salary com-
mensurate with experience and background.
Box 367-14, ¢ BM/E.

WSVA-TV Harrisonburg, Virginia has im-
mediate opening for transmitter engineer.
Willing to train beginner. Primarily opera-
tional, but maintenance increases as ability
increases. Send resume to Thomas B. Jones,
Chief Engineer, WSVA AM-FM-TV, Harri-
sonburg, Virginia 22801.

Radio Engineers—Earn Extra Money part
time. P/M Associates is national headquar-
ters for contract engineering services. Many
current openings for 1st class engineers.
For full information write: Personnel Mana-
ger, P/M Associates, Inc., 203 Pond Street,
Natick, Mass. 01760.

Wanted. Chief engineer, 5kw mid-Atlantic
fulltimer. Good pay. Permanent. Box
367-19, ¢% BM/E.
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Technical director—for radio-TV group in
north east. Engineering degree desirable
but not essential. Please give experience
and salary requirements with first letter.
Color and VTR knowledge important. All
replies confidential. Box 367-16, % BM/E.

Wanted: Technician—CATYV experience, per-
manent posltion—no traveling—220 mile
system. $525-$575 month. Liberal vacation,
insurance, hospital benefits. Send resume:
Cablevision, 716 Francis, St. Joseph, Mis-
souri.

TV technician for operating helical scan
VTR, studio video and audio eguipment.
Some maintenance. Experience preferred.
Complete benefit program. Degree work
possible. Instructional Broadcasting, Eastern
Michigan University, 15 Sill Building, Ypsi-
lanti, Michigan 48197.

TMMEDIATE EMPLOYMENT—ENGINEER,
background in video equipment mainte-
nance. Good salary and fringe benefits. Con-
tact Robert Schlorff, Mass Communications,
Wayne State University, Detroit., Michigan.

Wanted: engineer for Chicago’'s Fine Arts
Station. Recording, studio work and main-
tenance. First Class license desired. Send
resume to Alfred Antlitz, Chief Engineer,
WFMT, 221 N. La Salle Street, Chicago,
Illinois, 60601.

Experienced engineer, 1st phone. Openings
immediately. Send complete experience and
references. Contact Chief Engineer, WIBC,
2835 N. Illinois St., Indianapolis, Indiana.

1st phone—beginners accepted. Must have
car. Salary open. 5kw AM, 50kw FM
Stereo. Can attend local University if de-
sired. Box 367-18, % BM/E.

Need gqualified first phone operator for
maintenance, some announcing. Contact
WSYB, Rutland, Vermont.

WE ARE BUYING No. 9 and No. 10 COPPER TOLL
LINES ON ARMS IN THE AIR. COMPLETE OUT-
SIDE AND INSIDE PLANT REMOVAL AT UNIT
&OST. OUR PROCESS GUARANTEES YOU MORE
ONEY.
R.D. TWIST CABLE
References. Telephone Services of Ohio
Mr. A. M. Brown, Lima, Ohic

Powerline Salvage Co.

*“Dealers in Non-Ferrous Metals™
SALVAGE SERVICE TO THE
ELECTRONIC & TELEPHONE INDUSTRY
Phone 219-434-2311
2322 No. Cass Street. Fort Wayne, Ind.

EQUIPMENT FOR SALE

Quality
TRANSMITTERS
« AM

» AM Dual Reliable
o« FM

CCA ELECTRONICS CORP,
GLOUCESTER CITY, N. J.
(609)-456-1716

STANCIL-HOFFMAN CORP.

« BROADCAST REFERENCE & LOGGING
RECORDER
24 Hours Continvous—7'’ Tape Ree|
From 1 to 4 Separate Channels
s Also 7.5 IPS STEREO & MONO
For Automated Stations
921 N. Highland Ave.,
Hollyweod, Calif. 90038

ELECTRON TUBES
Klystrons ®¢ ATR & TR * Magnetrons
Subminiatures ¢ C.R.T. » TW.T. » 5000-

8000 Series
e SEND FOR NEW CATALOG A2 e
A & A ELECTRONICS CORP.
1063 Perry Annex
Whittier, Calif.
698-3032

TUBES

LARGEST STOCK IN U.S.A.

B | Quotations answered same day.

1 We also BUY unused Tubes
BARRY Electronics

512 Broadway, N.Y.C., N.Y. 10012
(212) WAlker 5.7000

Experienced announcer for 5,000w adult
NBC station in hunting, fishing, skiing area.
Send photo, resume, tape, Box KK, Twin
Falls, Idaho.

Wanted—1st Class Engineer-Announcer, Ra-
dio Station WNKY, Box 248, Neon, Ky.

Engineer for transmitter. Will train begin-
ner. WAMD, Aberdeen. Md.

EQUIPMENT WANTED

NEED COAXIAL CABLE NOW?

targe Inventories—Immediate Delivery
Call, Wire or Write

WINDSOR DISTRIBUTORS

48 Fulton St.—Bkiyn, N.Y. 11207
(212) MA 4.7039

Leich B 630, open wire, tube type carrier 6
channels both ends, Hybrids, low and high
pass filters, one 19” rack, big supply unused
tubes. System presently in use will remove
late summer. <Contact Valders Telephone
Company, Valders, Wis. Tel. No. 414-775-
4201.

Wanted: Two, 504-R Power amplifier tubes
. . . replacements for 7026 tubes in Federal
3-KW FM transmitter. John McAdam, %
KLBS, P.O. Box 672, Los Banos, Calif. Tele-
phone 209-826-4996.

Magnecord PT6 amplifier and PT6é tape
mechanism. Must be in excellent condition.
LaVern Garton, WMNE, Menomonie, Wisc.

We buy worn-out oscillating tubes, 10 kw
and up. We pay freight, Sharon Machinery
Company, 49 Gilbert, Quincy, Mass. 02169

www.americanradiohistorv.com

For Sale: Eighteen 1814 foot lengths of Pro-
dalin 3lg-inch, 50 ohm transmission line,
flanged on both ends. Condition excellent.
Price $100 per length, FOB Medford. Con-
tact Ellis Feinstein, Chief Engineer, KMED-
TV, Medford, Oregon.

RCA TK30, TK31 field cameras. Mobile unit,
complete with three RCA TK31's switcher.
sync equipment, monitors. Excellent condi-
tion. Sony PV100 tape recorder and other
g:%r[x};: of excellent value. Box 367-20, %
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EQUIPMENT FOR SALE (cont'd.)

TECHNICAL SERVICES

PROGRAM SERVICES (cont'd.)

AMPEX 600 SERIES USERS, gain up to 20
db S/N ratio using VIFKIT 10001 6F5 re-
placement adaptor containing selected (for
low noise) 7025. For postpaid delivery send
check for $10.00 each to VIF INTERNA-
TIONAL, P.0. BOX 1555, MOUNTAIN
VIEW, CALIF. 94040.

HI-FIDELITY COMPONENTS, Ham Marine
and Communication equipment at consider-
able savings. If you want to save money
write us for our low prices on all your
needs. AIREX RADIO CORP., 132 (BM)
Nassau St., New York, N.Y. 10038

TUBES—Complete Stock From #10 to 89,
1AB5 to 38022, OC3 to 117z6, and most of
the rest. List free. Harold Goldman, 43
Clinton Ave., Rockville Centre, N.Y 11570—
Phone 516-536-6697.

Broadcast equipment bought, sold and trad-
ed. Ampex, McIntosh, Crown, Gates, etc.
Leasing and financing available. F.T.C.
Brewer Company, 2400 West Hayes Street,
Pensacola, Florida.

AMPEX, 351 Full Track Mono (NEW). 31,-
450.00; MAGNECORDER, PT6a Full Track
Recorder. $175.00; AMPEX 300 Full Track
Mono in console. $1,200.00. Write, wire, call:
M & M Tape Corporation, P.O. Box 6636,
Birmingham, Alabama 35210.

REVERBERATION UNITS (HAMMOND) all
models and types. Available without elec-
tronics. Write for details, specifications and
prices. Harvey Organ Electronics, P.O.
Box 268, Harvey, Illinois 60426.

Multimeter—Simpson 266 VTVM  $19.00
Guaranteed. Large variety of test equip-
ment on hand. Electronic Trading Post, 43
Clinton Avenue, Rockville Centre, N. Y.

For Sale: Westinghouse FM-10, 10 KW FM
amplifier W/P.S., spares, manuals. $750.00
FOB. Might trade for studio egquipment.
J Feasel, 2757 Woodland Avenue., Columbus,
Ohio.

New and Reconditioned Remote Pickup and
2-way radio equip., Fire and Police Receiv-
ers. All brands and models. Sales Manager,
Box 738, Phone 817-594-5171, Weatherford,
Texas.

Microwave Antenna with passive reflector
Andrew P10-37. Electronic Communications,
M.P.O. Box 567, Springfield, Missouri, tele-
phone 869-4738.

238 ft. insulated, self supporting tower. Re-
public Steel Corp. Truscon model H-30,
with beacon and lights. Dismantled $7,-
500.000. WWLA, La Crosse, Wisconsin.

SIGNS, NAMEPLATES, LABELS, Decals,
Badges, Trophies, Plaques. Seton Corp.,
Dept. BME, New Haven, Conn. 06505.

Whatever your equipment needs . . . check
first with Broadcast Equipment and Supply
Co., Box 3141, Bristol, Tennessee,

SPOTMASTER CARTRIDGE EQUIPMENT,
QRK turntables, will take any trade.
AUDIOVOX, 4310 S.W. 75 Ave.,, Miami,
Florida.

Nems-Clarke FMR-101 FM Rebroadcast Re-
ceivers. New. Limited Quantity Available.
$450. Vitro Electronics, Jesup-Blair Drive,
Silver Spring, Md.

For sale: 2-150 ft. galvanized self-supporting
AM towers. Good condition. Call or write
Louie W. Queen. Antennna specialist, 201
Barron Street, York, South Carolina. 684-
3381.

New & used tower ground wire available.
Bill Angle, Box 53, Greenville, N. C. Tel.
752-3040.

AmpeXx, other equipment. Buy, sell, trade.
Write for listing. M & M Tape Corporation,
P.O. Box 6636, Birmingham, Alabama 35210.

1 Ampex 450, Magnecord 414. Seeburg 200.
G.E. 10 watt, 2,000 mcs. transmitter & re-
ceiver. Box 367-15, ¢% BM/E.
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AMPEX HEAD ASSEMBLY RECONDI-
TIONING SERVICE for all Ampex pro-
fessional model recorders. This profes-
sional service features precision relap-
ping of all heads for maximum head
life. Your assembly is thoroughly clean-
ed and guides are replaced as required.
Price includes optical and electrical in-
spection and complete testing on Ampex
equipment in our plant. Full track or
half track assemblies . . . $35.00. One to
two day service. “Loaner” assemblies
available if necessary. LIPPS, INC., 1630
Euclid Street, Santa Monica, California
90404. (213) EX 3-0449.

Background Music Service
For
FM Multiplex-Wire Line-
CATY Systems
Magne-Tronics, Inc.
850 Third Ave., N.Y. N.Y. 10022

For New Taped Radio Series, write Lewis
Production Studios, 4010 Bellefontaine, Kan-
sas City, Missouri.

Deejays! 6000 classified gag lines, $5.00!
Comedy catalog free. E. Orrin, 8034 Gentry,
North Hollywood, Calif. 91605.

Astrological Forecast Scripts—daily, $4.00
per week. Box 8241, Pittsburgh, Pa. 15217.

INSTRUCTION

FCC License in six weeks from the nation’s
largest license school. Compare reputations
and success rates before you invest. Pro-
fessional announcing training on the na-
tion’s only fully school-operated commer-
cial station used solely for iraining. School
locations in Dallas, Atlanta, Chicago, New
Orleans and Minneapolis. Write Elkins In-
;tsigélge, 2603 Inwood Road, Dallas, Texas

“It's REI and Here's Why!" First phone li-
cense in (5) weeks—and we guarantee it.
Tuition only $295. Rooms 36-12 per week.
Classes begin every 5 weeks in beautiful
Sarasota by the sea, on May 22—June 26—
July 31. Call or write Radio Engineering
Institute, 1336 Main St., Sarasota, Fla.

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE

SPECIALISTS FOR AM-FM-TV
445 Concord Ave. Phone 876-2810
Cambridge, Mass. 02138

VIDEO TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE

Precision relapping of all heads and sup-
porting posts, including cleaning and
testing, Ampex head assembly with
‘“‘cue’ tracks. $75.00 complete. RCA units
also relapped. One to two day service.
LIPPS, INC., 1630 Euclid St., Santa
Monica, Calif. 90404. (214) EX 3-0449.

Broadcasting, FCC License Preparation,
Communications Electronics, taught quickly
—resident classes; correspondence. Free de-
tails. Write: Dept. 6-B, Grantham Schools,
1505 N. Western, Hollywood, Calif. 90027.

F.C.C. First Phone in 6 weeks plus 300 hours
theory and practical application. License
guaranteed. Free placement service. Flori-
da Institute of Electronics, 3160 Main St.,
Weirton, W.Va.

First Class License. Ten week course. 300
hours theory, lab and practical training.
$395. Atlanta School of Broadcasting, 52 11th
Street, N.E., Atlanta, Georgia.

Announcing, newscasting. Personalized
coaching via lape or my studio. Beginners
accepted. Hal Fisher, 2237 Elsinore Avenue,
Winter Park, Florida 32789,

CONSULTANTS

AMPEX authorized Sales and Service. New
and used equipment for sale. 48 hour serv-
ice on most repair including head rebuilding.
Other professional equipment also available.
ACCURATE SOUND COMPANY, 15 N. Tyler,
San Angelo, Texas AC 915 949-1904.

TAPE DUPLICATING. Low prices. Any
quantity. G&G Recording Service, Box 412-
E, Peekskill, N.Y. 10566.

MALARKEY, TAYLOR & ASSOCIATES

TV
Brokers-Consultants-Engineering
WASHINGTON, D.C.

1101 17th St., N.W. Area Code 202 223-2345

Nukart-rebuilt cartridges are better! Same
day service. Nukart, 122 N, 15th St., Rich-
mond, Indiana.

PROGRAM SERVICES

CATV PROGRAM SPECIAL
14 hours of expertly selected films
per week: $20.00 per week.
Contact the CATV specialists:
American Diversified Services
Box 975, Kingsport, Tennessee
Phone area 615—239-9301

Funny??? Be funny for less money. Ten
years successful gag service exclusively for
deejays. Quips on Politics, Artists, korny
kommercials; silly song titles ete. . . .
Current issue; “DEEJAY DIGEST" just out.
Two bucks (air mailed on request). P.O.
Box 1234, Eureka, Calif.

INSTANT GAGS FOR DEEJAYS!—85 One-
Liner gagfiles now available on topics such
as Radio, Traffic, Weather, Music, etc. Sam-~
ple dozen $7.50. Write for free Broadcast
Comedy Catalog. Show-Biz Comedy Service
(llDzezgt E), 1735 East 26 St., Brooklyn, N. Y.
1 .
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VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

345 Colorado Blvd.
Phone: (Area Code 303) 333-5562
DENVER, COLORADO 80206
Member AFCCE

BROADCAST
ENGINEERING SERVICES, INC.

Walter R. Haris, President

5305 Raymond Road
MADISON, WIS, 53711

Telephone
608/233-9549

GEORGE P. ADAIR ENGINEERING COMPANY

C Iting Tele, s Eng s
Radio—Television—Microwave—CATV
901-20th St., N.W. Washington, D.C. 20006
(202) 333-1116 Cable: GAENGCO
AFCCE-IEEE-SMPTE-AAR-ATAA-IMSA-NSPE-
AFCEA
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Helpful Radio-TV Program-

Production Books
on 10-Day FREE Trial!

TV PRODUCTION HANDBGGK

Emphasis on production for small stations.

Order TAB-88 .................... only $10.60
FILMING TV NEWS & DOCUMENTARIES

For the pro—covers entire field. Proven advice!

Order TAB-8S ..................... only $5.95
THE TELEVIS!ON PROGRAM

Complete guide to TV directing & producing.

Order TAB-76 ..................... only $6.95
TV CAMERAMAN

First book devoted entirely to the subject!

Order TAB-62 .................... only $10.00
ANATOMY OF LOCAL RADIO-TY CORY

Hundreds of ideas to increase station billings.

Order TAB9O ..................... only $5.00
THE TECHNIQUE OF TV PRODUCTION

A book for the professional telecaster.

Order TAB-59 .................... only $10.00
TV PROGRAM PRODUCTION

Packed with up-to-date help on all phases

Order TAB-119 .................... only $7.50
TV PRODUCTION

Step-by-step reference for the pros. 232 pps.

Order TAB-TS ..................... only $7.50
TV & RADIO NEWS

Covers newsfilms, scripts; offers many new ideas.

Order TAB-183 .................... only $6.50

NO RISK COUPON—MAIL TODAY |

TAB Books, Drawer D, Thurmont, Md. 21788
Please send me book(s) listed helow.

1_enclose
] Please invoice on 10-day FREE ftrial.

Address ... ... .. i,
City .......ovviiennn. Stat
SAVE postage by remitting wuth order. BP37

Circle 62 on Reader Service Card

ADVERTISING SALES OFFICES
Bryce Gray, Jr., President
NEW YORK
820 Second Avenue
New York, New York
New York City:
Bill Baldwin
Long Island & Upper New York
F. F. ""Pete’’” McAdams
New Jersey, Philadelphia & Southeast
Charles C. Lenz
NEW ENGLAND
41 Stevens Lane
Cohasset, Massachusetts
Don Kennedy
MIDWEST
612 North Michigan Avenue
Chicago, Illinois
Dave Gibson
Chorles E. Moodhe

SOUTH CENTRAL
Media Representatives Inc.
7900 Carpenter Freeway
Dallas, Texas
Joe Sissom
Porker Harris
WEST COAST
1245 East Walnut Street
Pasadena, California 213-795-1528
213-684-0590 (Los Angeles)
Lawrence C. Papp
Thomas Boris

212-661-0450

617-383-0029

312-642-3774

214-631-4480

Jules E. Thompson Co.

681 Market Street

San Francisco, California
William Healey

415-362-8547
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each have a 5-kW power handling
capacity in continuous operation.
A meter across each reject load
indicates the full capacity of the
load. This meter may be switched
to a more sensitive range, and the
very low power delivered to the
load in normal operation can then
be read directly on the meter
scale.

Switching Modes

The transmitter output system
may be switched by pushbutton
(Fig. 2) to provide the follow-
ing configurations (or control
modes) :

1. Normal parallel operation of
respective visual and aural trans-
mitters;

2. Transmitter A on-air; trans-
mitter B, maintenance;

3. Transmitter B on-air, trans-
mitter A on maintenance;

4. Transmitter A visual and
transmitter B aural on-air.

To accomplish any desired
switching, all that is required is
for the operating engineer to de-
cide which configuration he needs
and to push the appropriate
button. From that point on, the
changeover is completely auto-
matic. The system shuts off high
voltage on both transmitters, and
motor-controlled rf coax switches
are actuated. When the system
has completed this sequence,
ready lights indicate that power
can be reapplied.

When one transmitter goes out,
power drops to one-quarter of
normal and is brought up to one-
half normal power by switching
to modes 2, 3, 4 or 5. Switching
to any of these modes causes the
hybrid coupler to be bypassed.
Transmitter output power then
goes directly to the antenna
through the harmonic and vesti-
gial sideband filters, eliminating
the quarter power drop in the
dummy loads associated with the
hybrid couplers. The entire
switching sequence takes less
than three seconds to complete,
This gives the engineer consider-
able leeway in choosing an op-
portune time to make the change-
over to half-power operation. The
transmitter control and mode
switching system has a built-in
memory so that the switching ar-
rangement chosen remains con-
stant, even if power is removed
and then later reapplied. When
power is returned to the switch-
ing circuit, the transmitter’s op-
erating status is immediately in-
dicated on the control panel. e
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ADVERTISERS INDEX

Advance Industries ............ 80
#Albion Optical Company, Inc... 62
#Ampex Corp. ... ce.ceoecane 3
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RED  GREEN  BLUE
SCREEN SCREEN SCREEN

How to turn an ordmary
color television set into
a highly useful monitor for $195 00

Money- saving engineéring “ideas are what put Inter- composite -monochrome-or _color. signals and feeds
national Nuclear in business. Pre-testing the ideas the signals into the IF circuit of any TV receiver, at
by in-station use is what guarantees you of the prac- a frequency of 45.75 megacycles. The TYM2 is simple
ticality of the ideas. Take the TVM2 Video.Moduiator to install.

pictured above, for example. " This self-powered,

printed circuit unit (compietely transistorized) accepts If you're interested in saving money, spend $195.00,

LINTERNATIONALL

Write or wire or phone collect:

Ray Weiland, President
INTERNATIONAL NUCLEAR CORPORATION

608 Norris Avenue
Nashville, Tennessee

615 — 254-3365

INUIJLI‘.M( UUI(I'.I

Circle 2 on Reader Service Card
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