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VVE gotour
—Ea0S 10oener

..tohelp youselect those which suityour needs

Whether you are involved with broadcasting, CATV or CCTV this full range
of remote controlled pan and tilt heads offers complete flexibility.

type 210 (G il PRESET  MANUAL
YP APPLICATIONS ST Al SPEED  CAPABILITY CONTROL
ccTv TILT
Educational a0 AC 3°/sec.
Industrial pounds continuous YES YES
Medical & Hospital PAN
Security, Etc. 6°/sec,

For vertical & inverted mounting/preset or manual remote control of pan & tilt functions

TYPE 230 TILT
type 230 & ety 120 AC  Atfsee. VES
230 SD Outdoor Security & pounds continuous N
Traffic Surveillance 5V °/sec.
For vertical & inveried mounting—completely weatherized
TYPE 230 SD
CATV TILT
4°/sec.
Educational 100 AC YES YE
Industrial pounds  SERVO PAN s
Medical & Hospital 5Va */sec.
Security, Etc.
For vertical & inverted mounting—completely weatherized
type 405 CATV, CCTV
Educational
Industrial
Medical & Hospital TILT
Security, Etc. 120 40°/sec.
pounds sé?'g/o YES YES
BROADCAST PAN
60°/sec.
News & Weather
Presentations
Interviews
Panel Shows, Etc.
BROADCAST
CATV & CCTV
N & Weah TILT
ews eather 20°/sec.
Presentations 400d }?R(\:/O YES YES
Workshop Demonstrations  Pounds  SE PAN
Interviews & Panel Shows 40°/sec.

Commercial Video Taping
Special Effects

Accommodates all leading monochrome and color cameras. Provides presel shots
for alt functions of zoom, focus, iris, pan, tilt & pedestal height.

For complete details on any or all of these heads
request literature and prices. Dealer and CEM inquiries invited.

POWER-OPTICS, INC.

Germantown Pike & Trooper Road—P.0O. Box 266
007 Fairview Village, Pa. 19409—215-272-5300—Telex 846411
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What's a $2,300
monochrome camera
gomg to do for me’?

Cohu’s got the answer in the
3203 Self-Contained Television
Camera. It's the ideal insert
key source for supers and for
matte generation during produc-
tion video switching. Use it on re-
motes; it's light enough to carry
under one arm. Put a new dimen-

sion into “line-of-sight” monitoring

between control room and studio floor.
A compact 3203 camera mounted in the

era, equipment, and personnel positions.
Opt|onal accessories can provide remot
control including electronic set-up, zoom

studio can provide a valuable look at cam- K
e

lens, and pan/tilt. One of several available stand-
ard moders, the camera comes with vidicon tube
and equipped with "“C’" mount to accept a 16 mm
lens. Other models can be specified with lead ox-
ide image tube; with or without viewfinder or as
a film chain with remote control and automatic
peak video compensation. All models feature solid-
state plug-in circuitry easily accessible through a
flip-down rear door. Our 3203 could be doing a
lot for you. For more details contact your nearest
Cohu representative or the TV Product Line Man-
ager direct at 714-277-6700,
bt Box 623, San Diego, Califor-
nia 92112, TWX 910-335-1244.
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October, 1970 ® Volume 12, No. 10

Broadcast Engineering

The technical journal of the broadcast-communications industry

20

Solving CATV Local Distribution Problems. An article de-
scribing the state of the art in microwave distribution. Includes
stacking, multiplex systems, and frequency selection. Leo G.
Sands.

28

Reducing AM Tower Static. Review of static principles and
two circuits for reducing static discharges that cut into air
time. Robert A. Jones.

33

Automation Techniques. Without going into details of a spe-
cific plant, this article tells the engineer what he must look for
in the process of automating his plant. Give techniques of im-
plementing automation into each system. Donald Clausen.

40

The Vestigial Sideband Filter Revisited. BE’s maintenance
editor reviews the function of the sideband filter and gives
ideas on what to look for in operation and maintenance of
these units. Pat Finnegan.

46

Use Your Scope To Check Transistors The first part of a
series on checking transistors. This method is especially help-
ful in making fast checks on groups of transistors, and includes
most of the scope wave forms encountered. Carl Babcoke.
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THE GRASS VALLEY GROUP, INC. A6\

MODEL 1400-10
VIDEO SWITCHING SYSTEM

FEATJRES

15 COMP/NON-COMP INPUTS AUTOMATION INTERFACE
AUTO DISSCLVES AND FADES CUTBAR (FLIP OR FLIP-FLOP)

900SE-2 SPEC AL EFFECTS (NEW) WIDE RANGE OF OPTIONS

BASIC PRICE $15,500

ADDITIONAL PRICE FOR ILLUSTRATED OPTIONS

PRE-ROLL SYSTEM CHROWA KEYER AFV SYSTEM PGM BUS KEYER
$1000 $900 $2500 $1000

SOLD EXCLUSIVELY BY GRAVCO SALES, INC.

6515 Sunset Blvd. Stetion Plaza East 1312 West Northwest High way 2626 Mockingbird Lane 1644 Tullie Circle, N.E.
LOS ANGELES, CALIF. GFEATNECK, \.¥Y. ASILINGTON HEIGHTS, ILL. DALLAS, TEXAS ATLANTA, GEORGIA
{213). 462-6618 {5°6) 487-1311 {(312) 394-1344 (214) 352-2475 {404) 634-0521
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DIRECT CURRENT
FROM D. C.

October, 1970

l:l.

By Howard T. Head

LM/VHF Channel Sharing Tests Fall Flat

The Commission has acknowledged receipt of the final report on "Sharing
of VHF TV Channels By The Land Mobile Radio Service.". This document
reports the results of a three-year effort by representatives of the
land mobile radio services to determine the technical feasibility of
land mobile/VHF sharing. Testing was confined to observations in the
Washington, D.C. area, and nearby, where simulated land mobile operation
was undertaken within the frequency limits of VHF television Channel 6
{82-88 MHz).

These tests were originally undertaken by land mobile representatives,
with the cooperation of broadcast engineers, on a "crash" basis, the land
mobile representatives insisting that immediate relief of land mobile
"frequency congestion" was urgéntly needed (See Dec. 1966 Bulletin).
Testing was originally planned for the Los Angeles, California area, but
objections by the Mexican Government on the basis of potential inter-
ference to the Tiajuana, B.C. station on Channel 6 (XETV) resulted in
shifting the locale to the Washington, D.C. area.

The Commission's Notice states that "no action" is being taken to implement
VHF sharing, the principal reason being "this sharing should not take place
until further information" is available. The principal need for this
"further information" is the fact that the tests results contain serious
discrepancies, in Some instances reaching values as high as 50 dB, which
were never satisfactorily explained. In other words, the land mobile
testing fell flat on its face.

Mexican AM Treaty Again Under Active Consideration

The United States has received assurances from the Mexican Government that
the new treaty governing AM radio broadcasting in the two countries (See
Sept. 1969 D.C.} will be given prompt consideration by the Mexican Senate.
The treaty, which has already been ratified by the U.S. Senate, is vet to
be ratified by Mexico. The Mexican Senate will remain in session until
the end of December.

U.S. broadcasters have at stake such matters as the presunrise operation

of more than 200 dayvtime-only stations operating on the Mexican clear
channels, and daytime power increases to 1 kW for Class IV stations on
local channels near the Mexcan border. Present hopes are that the

Mexican Senate will act on the treaty this fall, before the new adminis=-
tration of Mexican President-elect Luis Echeverria takes office on December
1, 1970. The Commission's staff has already prepared new rules implement-
ing provisions of the new treaty, which can be put into effect shortly
after ratification documents are exchanged by the two countries.

(Continued on page 6)
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Now ... Belar. Belar is the only company that has the necessary type approvals

on all three monitoring systems. Belar accuracy parmits use of the maximum power
allowable and maximum power means maximum profit. Add to this that all

Belar equipment is immediately available.

Isn't it lime you stopped running around and finally settled for a company that can
handle all your frequency and modulation monitoring needs? Contact Arno Meyer . . .
he'll show you the way.

n B I l A n BELAR ELECTRONICS LABORATORY, INC., DEPT. BE 100
BOX 83, UPPER DARBY, PA. 18084 + (215) 789-0550
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(Continued from page 4}

Zenith Pay Television Approved by the Commission

The Commission has granted advance approval to the Zenith Radio Corporation
system of pay-television which goes by the trade name of "Phonevision".
Zenith has been endeavoring to obtain Commission approval of this system
for almost twenty vears.

The Commission adopted rules providing for pay-television in October,

1969 (See Nov. 1969 D.C.) with the requirement that all pay-television
technical systems be granted advance approval by the Commission. At this
writing, three television broadcast stations have applied to the Commission
for regular pay-television operation, one each in Philadelphia, Detroit

and Boston. An experimental pay-televsion station is continuing operation
in Hartford, Connecticut.

Commission Studying Program Coding Systems

The Commission is actively studying variocus systems of coding to be
included in radio and television programs and commercials, which will
permit ready off-air identification of the carriage of particular program
and commercial material. These systems are of particular appeal because
they would permit automatic, foolproof identification of commercial
carriage, as well as establishing payment for residuals and other rights.

The Commission has already approved one system proposed by International
Digisonics Corporation (IDC), which places coded information on film
commercials in the four corners of the picture to generate video "tones"
which can be decoded by computer. Unfortunately, however, IDC and stations
carrying the coded films have realized that the Commission's Rules reguire
that the coded signals be confined to lines 21-23 and 260-262, inclusive,
of the television raster, a virtually impossible requirement in scanning
codes which are optically printed on motion picture film.

The Commission has also asked for comments on a system employing coded
audio tones carried at a low level in a narrow frequency band in the aural
portion of the program. In addition to the obvious application of this
system to AM and FM radio as well as to television, the audio system has
the further advantage of not risking any degration of television picture
quality.

Short Circuits

The three television networks began testing of the EIA color vertical
interval reference (VIR) signal on September 1, 1970 (See June, 1970 D.C.) ;
symposia are also being held on color film consistency, another serious
source of non-uniformity in color television pictures . . . The Commission
has proposed to authorize "boosters"™ in the Instructional Television

Fixed Service (ITFS) . . . NAB has opposed new tower painting rules which
would increase the width of the painted bands and require prompt repainting.

BROADCAST ENGINEERING
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FM-10H

FM-1H

I.oo_k what our customers sa
about reliable Gates FM Transmitters . ..

“We've never had a second of downtime with our
Gates 20 kW FM transmitter. That'’s reliability!”

Paul Wolfcale, Radio Station WMZK-FM

Booth Broadcasting Company, Detroit, Michigan

“QOur Gates 10H couldn't be easier to operate. Or
provide our listeners with richer, more ‘life-like’
sound

Larry Gordon, Radio Station KWIL-FM

Albany Radio Corporation, Albany, Oregon

“Qur Gates 1H gives us the finest in stereo, mono
and multiplex sound. And the Exciter is the best
we've seen.”

Vic Michael, Radio Station WMLP-FM
WMLP, Inc., Milton, Pennsylvania

For the most reliable FM transmitter you can
buy . . . look and listen to Gates. Or ask our cus-
tomers! For more information, write today. Gates,
123 Hampshire Street, Quincy, Hlinois 62301.

rom GATES

il A DIVISION OF HARRIS-INTERTYPE
Circle Number 7 on Reader Reply Card
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BROADCASTERS
1st CHOICE

for

1KW AM

CCA AW 10000

Sorry, vou'll not be exclusive
when yvou buy vour CCA TKW
AM Broadeast Transmitter!!
Your fellow relaxed, =i
broadcaster has already '

ten the word ™!

CCA ELECTRONICS CORP.
EE‘I TIE lersey Awe., Glaucesier City,
Hew Jersey DAOCD - (B09] 456-1T14

WANT A DIRECT
FM EXCITER
THAT
REALLY

That's right, with only 7
transistors and three
small tubes, .

CCA ELECTRONICS CORP,
cm T16 lersey Bwe., Bloucester City,
Wew Jersay OROD - (6049) 456-1716

LETTERS 1 m i

The Wonderful World
Of ‘Wonders’

Dear Editor:

Judging by the letters published
in BE, nearly everyone agrees that
the “six week wonder” First Class
licensee is a farce. Some suggest al-
lowing a Third Class Endorsed to
operate at least those AM direc-
tionals proved stable by virtue of
their remote control authorizations.

But first, stiffen the Third Class
exam. Not more technical, but more
thorough, to assure the licensee
really knows how to read meters.
Most licensees cannot count meter
divisions, do not understand *“sig-
nificant figures”, and will not read
during modulation pauses, Yet the
R. I. expects to see 2 percent accur-
ate logs.

When will a station, cited for in-
accurate logs, challenge the FCC
for effectively certifying that the an-
nouncer can read meters by award-
ing him a license? Perhaps the ex-
amination room should include an
actual remote control terminal unit,
with the examinec required to dial
and read all parameters accurately.

Ronald Pesha
KRNY-AM-FM
Kearney, Neb.

It's A Matter Of
What You Will Pay For

Dear Editor:

My mind can conceive of no prac-
ticable procedure to prevent “nine-
ty day wonders” from entering the
log signing business. No matter how
intricate or complicated a test be
made, it’s passage would be a mem-
ory test.

The problems created by incom-
petent people allowing equipment
malfunctions and FCC rules infrac-
tions are NOT the business of the
FCC to correct and probably not
entirely the fault of the “ninety day
wonders”. As long as there are ec-
onomic considerations, there will be
those who will prefer the least ex-
pensive product.

It appears that the thrust of the

WWW.americanradiohistorv.com

effort should be directed at educat-
ing broadcasters that they will in
fact get what they pay for rather
than stirring up that hornets nest
in Washington, D.C.

Finally, I’'m tempted to ask, even
after teaching the subject, how many
of us real, practicing, working, able
to keep it on the air engineers could
pass the test as it is without some
intensive brushup?

Jim Burlingame
Chief Engineer
KEDO

Longview, Wash.

Licenses Should Reflect
The Duty Performed

Dear Editor:

The letter from Mr. Walter Jung
in your June 1970 issue was quite
interesting.

Walter states tha: he recently
passed the exams for a First Class
license. This fact certainly does not
detract from the value of his view-
point and his suggesticn. As a rela-
tively old timer in the business (first
license in 1933 and first empoyed
in broadcast in 1934) I would like
to express my views.

I certainly agree with him that
something should be done about the
“90 day wonder” schools. They are
not producing technicians of engi-
neers but are merely tumning out li-
cense holders on a production line
basis. The answer to this of course
is a comprehensive medification of
examination procedures by the FCC.

I do not entirely agree with Wal-
ter’s viewpoint on periodic re-exam-
ination. This might conceivably be
appropriate in cases where an engi-
neer has been standing watches in
an AM station for the entire period
of his license. Basic AM procedures
and techniques have not changed
in the last 30 years at least. With
the introduction of some solid state
audio equipment the AM field un-
derwent their most radical change

(Continued on page 10)
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Arnnounces o Breakthnough

QUALITY CONSOLES AT REALISTIC PRICES!

QRK-5/5S Prewired Systzms —
uRK-s Reftects the epitome of quality to
produce eitter a mono or stereo
system capable of serving as eizher

MONO PRE-WIRED

&
(IRK-3S
STEREQD PRE-WIRED

I studi 3
SYSTEM @95 G avilty. Incorporates the QRK.5 SYSTEM

(Monoe or QRK-5S (Stereo>: console:

1995

(2) QRK-12C Turntables wth syr-
chronous motors: (2) Re«-0-Kui

$-320 Stereo Ton2 Arms; (2) QRK
F3 stereo cartridgss; QRK Ultimats
Preamptifiers; and substantial, pre
wired zransportable furniture.

QRK-8 — 8 CHANNEL MONO .. .. $1695
(ARK-8S — 8 CHANMEL STERED . . $2495

QRK-8/8S — 8 Channel Console — QRK offers a
professional console with Altec faders; plug-in
modules (3) pre-ampiifiers; built-in power supply,
10 watt monitor amplifiers; independent audition
and program channels; muting relays; cue ampli-
fiers; built-in speaker; substantial capacity and
ultimate access.

main office
CCA ELECTRONICS CORPORATION

Phone: (609) 456:1716

October, 1970

Q R K ELECTRONIC PRODUCTS INC.
716 Jersey Ave_, Gloucester City, N. J. 08030 1568 N, Sierra Vista, Fresno, Calit. 93703
Phone: (209) 251-4213

ARE-5 — 5 CHANNEL MONO . . . . . $995
(RK-55 — 5 CHANNEL STEREOD . . $1 595

QRK-5/55 — 5 Channel Console — Both mono
and stereo units incorporate Altec attenuators
with cue switches in every fader. 10 watt moni-
toring amplitiers, plug-in modules. muting relays,
and self-contained power supply. The stereo unit,
QRK-55 contains independent audition and pro-
gram channels as well as a cue amplifier. Both
consoles have substantial capacity and total
access.

division
REK-O-KUT COMPANY, .INC.
¥568 N. Sierra Vista, Fresno, Calit. 93703

Phone: (209) 251-4213

www americanradiohistorv com
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For a little guy, the
Jamieson Mark IV
color processor
sure turns out

the film.

The Jamieson Mark IV celor processor may be small in size, but there's
nothing small about its performance.

It is the easiest of all machines to operate.

It is fully instrumented and autematical.y controlled.

It has a warm-up time of just 10 minutes, a put-through time of just 23 minutes.

At that rate the Jamieson Mark IV color procassor for 16Bmm and 8mm Ekta-
chrome at 30 F.P.M. delivers processed film at a rate twice that of other ma-
chines its size.

But there's more to our Mark IV than just speed.

A lot more.

The Mark {V is no bigger than a standard office desk so you can easily install
itin existing space.

It costs less to own than any other color precessor in its class.

It is completely self-contained and its simplicity of design reduces main-
tenance requirements and makes servicing a breeze.

And we didn't stop there.

Our proven, patented small reservoir tude tanks are incorporated in the Mark
IV color processor. These tanks contain only about one fifteenth the amount of
chemistry required by ordinary open tank types. What does this mean?

The reduced volume gives you more stable chemical balance and finer tem-
perature control. You get highest color quality, freedom from scratch hazards,
lower day-to-day chemical costs and the gentlest, most reliable film transport
system available.

The Mark 1V is available in two versions. The fixed installation for TV stations
and small commercial labs and in an air-transportable model with special
electrical features that make it adaptatle ‘o any electrical conditions you
may find.

For more information on the Mark IV co.or processor and the names of
current users, write us.

Jamieson Film Company
EQUIPMENT DIVISION

8171 King Arthur Drive Dallas, Texas 75247
214/638-2660

Clrcle Number B on Reader Reply Card
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in almost 50 years. However, this
certainly could not be called a
revolution,

However, in television, or even
in FM to a small extent (with the
advent of sterco and SCA), tech-
niques and equipment design are in
a constant state of flux. In televi-
sion, if an engineer does not keep
up with the state of the art he just
won’t hold his job. Most television
engineers are constantly working
with the most intricate and sophis-
ticated types of equipment. I don’t
feel that periodic re-examiration
would accomplish a thing in this
case.

Instead 1 would propose another
idea for which I do not claim orig-
inality. It was first proposed some
years ago by someone who escapes
my memory but it never seemed to
grab hold. However, I have always
felt that it would be the best way
to upgrade the profession. That
idea involved the establishment of
several grades of license. The eligi-
bility of an engineer for employ-
ment in radio stations exceeding a
certain power or his employment in
a directional AM or a television
station would be based on the grade
of license which he holds. Advance-
ment from one grade to the next
higher grade would be based on a
period of required service in the
lower grade in addition to an FCC
exam. This is not revolutionary in
that the Commission already has a
similar requirement for advance-
ment from Radiotelegraph Second
to Radiotelegraph First.

I think that it is fairly obvious
that the engineering qualifications
necessary for a television station dif-
fer radically from those which would
qualify a man for service in a radio
station. It is also just as obvious
that a man qualified to operate a
250 watt non-directional AM sta-
tion could not necessarily cope with
the complexity of a directional ar-
ray or a 50 kW clear channel sta-
tion.

I maintain that there should be
several grades of license or at lzast
a system of endorsements for the
various qualifications.

George F. Sprague
Chief Engineer
WLOS-TV, FM
Weaverville, N. C.

BROADCAST ENGINEERING
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Ask, We Will Help

You Receive It

Dear Editor:

Thanks to Broadcast Engineering’s
vast recadership and the cooperation
of those in the broadcast industry,
my problems with an older model
PRESTO tape deck have been
solved.

A schematic was sent to me by
Roger Bennett of WBTH in Wil-
liamson, W. Va., and 1 reccived
numerous offers of assistance from
stations throughout the country.

1 would just like to say “thanks
to the broadcasters and to Broadcast
Engineering.”

Bob Ayers
Radio Station WCMA
Corinth, Miss.

Editor’s Note: Since my introduc-
tion to the broadcast industry, 1
have been amazed at the “unwritten
law of cooperation’’ that exists
among engineers and engincer-
managers. This column is always
open to those who need help
finding schematics, tubes . .. or you
name it. Our thanks goes to our
readers, too, because from cover to
cover we are seeking to improve
communications with the industry.
That would be impossible without
a responsible readership.

Oldtimer Request

Dear Editor:

As an old-timer in broadcasting
who finds pleasure in old broadcast
cquipment and materials, ['d appre-
ciate very much corresponding with
anyonc who has the vertical cut test
record issucd to its subscribers by
World Broadcasting System, Inc.
and, in addition, almost any other
materials—as catalogs, indexes,
scripts and pressing—that are re-
lated to transcription libraries.

H. I. Moseley
6311 Southwood Ave.
St. Louis, Mo. 63105

You Can’t See Them,
They Don't Work

Dear Editor:

Concerning page 6 of Direct
Current from D.C. in your August
issue and the subject of invisible
car radio antennas: I experienced
similar trouble with a 1970 Olds
antenna.

October, 1970

After the usual ream of explana-
tory letters to the dealer, distribu-
tor, customer relations, and the
manufacturer, I finally found a
“modification kit” part number for
windshicld antennas. My local
dealer ordered one and presentad
me with a $4.95 1969 Olds whip
antcnna, which, when installed, per-
formed as expected!

The local dealer now stocks these
“modification kits” to appease com-
plaining customers. The number of
listenable FM signals quadrupled
with the installation of the whip.

Still, the manufacturer flatly insists

the windshield wire is “equivalent

to a 28-inch whip on FM.” Sigh! ! !
Dick Alder, CE
Station KCFM
Carmel, Calif.

Send Your Letters

And Exchange ldeas
To:
Broadcast Engineering

1014 Wyandotte, Kansas City
Missouri 64105

for cordless
communication

you can't beat the SHARPE
RH-27 Radio Headphone combination

Cameramen, technicians, and floormen can work more
efficiently without being tied down with intercom cable.
Completely self-contained, the RH-27 permits continuous two-

way conversation between headsets or headsets and

fixed stations. The crystal controiled transmitter, receiver,
and power supply are all contained within the earpiece cups.
Optional rechargeable power pack can be mounted
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sion only to provide
complete isolation from
ambient sound (up to
40 dB). Ideal for
simultaneous interpre-
tation of multi-lingual
programming.

Write for complete
details.

SPECIFICATIONS

* Transmitter output less
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* Choice of 24 channels
within 27 MHz band.

+» Effective range 500" minimum.
* Boom mounted microphone.
 Telescoping antenna 5-24".
* Frequency response
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* Foam filled circumaurai ear
cups and lightweight construc-
tion for complete comfort.

SHARPE AUDID DIVISION
SCINTREX INC.

407 Creekside Dr. * Amherst Industrial Park
Tonawanda. N.Y. 14150

Also Available in Canada
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DUSTRY NEWS

Comments Due Nov. 2

Rules Relaxation On Stage

In response to a petition by the
National Association of Broadcast-
ers (NAB), and requests by indivi-
dual broadcasters, a Notice of In-
quiry and Notice of Proposed Rule
Making for possible amendment of
Sections 73.93, 73.265, and 73.565
of the Rules (operator requirements
for Standard AM and FM broadcast
stations) has been adopted by the
FCC to explore ways to relax rou-
tine operator requirements and im-
prove the quality of the supervising
first-class operator (Docket 18930).

The proposed rule would permit
stations to be authorized to use
third-class operators for routine op-
cration on an individual basis, if an
appropriate showing is made. The
showing would have to include the
stability of the transmitter, employ-
ment of a well-qualified first-class
operator fulltime and at least one
other first-class operator full-time or
on a part-time basis. Higher power
FM and nondirectional AM stations
would have to make showings in
some, but not all, of these respects.

Under the present rules, non-
directional AM stations operating
with no more than 10 kW power,
and FM stations with 25 kW or less
transmitter output power, may em-
ploy third phone permit holders for
routine operations. All AM stations
when operating directionally, AM
stations licensed for more than 10
kW and FM stations over 25 kW,
must have first phone operators on
duty at all times. Some 1,200 full-
time or part-time directional AM
stations would be affected if the
new rules are adopted.

Under Section 318 of the Com-
munications Act, only an operator
licensed by the Commission may ac-
tually operate a radio station trans-
mitter. Under Section 303(1) of the
Act, the Commission has authority
to fix the qualifications of operators,
classify them according to their du-
ties, and fix the form of their li-
censes. The requirement that trans-
mitters must be operated by licensed
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operators only may not be waived
except for TV repeater stations.

NAB requested that all AM sta-
tions and 50 kW or less FM sta-
tions be permited to use third phone
operators. Directional AM stations
would be required to have one full-
time first phone operator, while
others could have one either full-
time, under contract, or on call.

Opponents of the proposal in-
clude the National Association of
Broadcast Employces and Techni-
cians, Elkins Institute, a technical
school in Dallas, Texas, and a num-
ber of first-class operators. Pointing
out that the proceeding is chiefly an
Inquiry to determine what the oper-
ator requirements should be and to
consider various matters pertinent to
these requirements, the Commission
said if the comments warrant, cer-
tain rule amendments of a relaxing
naturc may be adopted without fur-
ther proceedings.

Noting the increasing number of
technical violations at broadcast sta-
tions, the Commission said one of
its most important considerations is
whether the number of violations
and discrepancies would be in-
creased if the rules were relaxed.

It has not considered it feasible
up to now, the Commission stated,
to permit operation of directional
stations by operators not holding the
highest grade of radiotelephone li-
cense issued, but since many stations
are having serious problems in ob-
taining properly licensed operators
it might again consider the matter
under conditions that would pre-
clude a substantially increased ha-
zard of interstation interference.

If third-class operators are to be
permitted for routine operation of
directional antenna stations, then a
qualified first-class operator should
be employed full-time rather than on
a contract basis, the Commission
said. It added that some provision
should be made to have another
qualified first-class operator avail-
able when the full-time employee is
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not available for duty. They also
said that a showing in this respect
will be required before the present
first-class requirement for direc-
tional antenna stations will be re-
laxed.

Conceding that any examiration
can test only a limited sampling of
an applicant’s knowledge and not
the practical application of it, the
Commission asked for comments on
the best methods of improving the
competence of operators who super-
vise directional antennas so as to
offset any lessening of operator
quality if the rules were relaxed.

The Commision also invited com-
ments on a large number of ques-
tions relating both to operators and
their grades, the effect on technical
operation, job security and minority-
group opportunity, possible differ-
ent standards for small markets, and
to the gencral subject of possible
automation of transmitters, includ-
ing the extent to which this is in
prospect for the necar future.

Intercsted persons may file com-
ments on or before November 2
1970. Reply comments will be due
on or before December 1, 1970.

ITFS Translator
Rules Proposed

Amendment of Part 74, Subpart
I of the Commission’s rules to pro-
vide for the operation of low power
relay stations (translators or boost-
ers) in the Instructional Television
Fixed Service (ITFS) has been
proposed in a rule making notice
by the FCC. Among the changes
proposed are deletion of Automatic
Gain Control (AGC) circuits from
the low power transmitters, and
modification of preseat ITFS rules
to permit the usc of opposite polar-
ization for relay stations. The Com-
mission said it will continue to
require that the translztors or boost-
crs have sufficient circuitry to turn
the equipment off automatically
when the last used signal leaves the
air.

The proposal was in response to
petitions by Jerrold Electronics
Corporation (RM-1599), and the
Solid State Division, Micro-Link
Products of Varian Associates (RM-
1613). Jerrold contended that power
relay stations are needed to relay
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ITFS signals to recciving stations
shielded from dircct reception be-
causc of natural and man made
obstructions, and that local ordi-
nances, physical limitations, safety
hazards, and financial considerations
often do not permit the usc of tall
towers or remote receciving sites.
They proposed authorization of a
low power repcater or booster sta-
tion to relay ITFS signals over or
around an obstruction by utilizing
the type of “back-to-back™ antcnna
used at microwave frequencies with
a lincar amplifier of approximately
40 dB amplification inserted bet-
ween the dishes of the antenna to
provide a suitable signal up to about
one mile.

Economical Operation

In order to use cconomical low
power repeaters in this way, Jerrold
proposed that Section 74.934(a)(1)
be amended so that the repeaters
would not be required to be turned
off when therc was no signal on the
individual channel being relayed.
They also proposed that opposite
antcnna polarization at the input and
output of a signal booster be permit-
ted, and that Section 74.935 be
amended to permit a booster to op-
cratc with a total output of up to
50 milliwatts or with up to four
channels in its passband, ecach lim-
ited to 100 microwatts. In addition,
Jerrold asked that Section 74.950
(f) be amended so that low power
relay stations would not be required
to be cquipped with an automatic
gain control (AGC) capability be-
cause, Jerrold claimed any signal
variations causcd by fading will not
be affected by the linear repecater
and will fall well within the AGC
capacity of the ITFS reccivers.

Micro-Link asked for a waiver

Y YU MEAN S RE SY7iL LEMETELS
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of the Commision’s rules in order
to provide a low power translator
to rclay ITFS transmissions over or
around obstructions to a school not
in the line of sight to its ITFS
stations. The company also reques-
ted that the AGC and automatic
turn-off rcquirements be waived,
asscrting that these circuits are
costly and not required for this spe-
cialized use.

Pointing out that under Section
74.950(f) an ITFS licensce must
meet the requirements of 74.750(c),
(c) and (f) of the Television Broad-
cast Translator Station rules, the
Commision said when the ITFS
rules were drafted it was assumed
that single channcl translators or
signal boosters would be used and
that the Television Translator rules
would apply, but because of the
development of multichannel ITSF
cquipment the proposed rules will
eliminate references to the translator
rules.

To Avoid Obstructions

The use of low power translator
or signal booster transmitters as
relay stations in the ITSF service,
the Commission said, would allow
use of a single 1TSF licensee in
situations where obstructions in the
signal path keep the receiving a
satisfactory signal from its ITFS
station. Agrecing with Jerrold and
Micro-Link that the AGC in tele-
vision receivers can handle varia-
tions in the signal, the Commission
proposed deletion of the AGC fea-
ture in these low power transmitters.

The Commision did not agreec
that the translator booster does not
need an automatic turn-off and poin-
ted out that any transmitter not in
usc, even a very low power trans-
mitter, can amplify noise or extra-
ncous signals that may be on the
frequency when there is no over-
riding signal. They said they had
always been concerned with this
type of “pollution of the usable
portion of the frequency spectrum”
and that this “smog level” is becom-
ing a very serious problem. Multi-
channel equipment will be consid-
ered in use when one or any
combination of channels is capable
of relaying a signal, the Commis-
sion said, and the proposed rules
will require that sufficient circuitry
be included to turn the translator
or signal booster off when the last
used signal leaves the air.

www americanradiohistorv com

——

FOR EVERY PROFESSIONAL

APPLICATION

Hortronics
heads you right!

Maortronics heads offer excellent
performance characteristics, long
life, and quick, easy replacement

with negligible downtime.

REEL TO REEL

ATC  COLLINS GATES

KRS MACARTA RCA

TAPECASTES

Best of all,
you can get them flocally from

your Mortronics distributor.

Horfronics

COMPARNY, INLC.

8101 Tenth Avenue North
Minneapolis, Minnesota 55427
Phone: (612) 545.0401

Circle Number 40 on Reader Reply Card

13


www.americanradiohistory.com

STUDIO
MONITOR
AMPLII;IERS

D‘I—ﬂ'l‘l"‘lﬂ

delivers 40w RMS/channel at 4Q

takes 1%” rack space, weighs 8% Ibs.

iM distortion less than 0.3% from
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price - $229 rack mount
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reliability
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All Crown amplifiers are warranteed
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sional quality standards. All are
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tion is industrial grade for years
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NAEB Convention Coming

The 46th annual convention of
the National Association of Educa-
tional Broadcasters has been set for
November 8-11 at the Sheraton
Park Hotel in D.C. The meeting,
which will draw 7,000 public broad-
casters and persons from allied
fields, will be geared to the chal-
lenges which educational communi-
cators face in their rapidly expand-
ing profession.

More than 60 manufacturers of
broadcast equipment have con-
tracted for space to display their
products. The equipment will be ex-
hibited in the Sheraton’s Exhibition
Hall, the largest hotel facility of its
kind in the country.

A comprehensive series of meet-
ings is being planned. Among the
subjects to be covered during the
three-day meeting are the enviro-

ment challenge; campus unrest,
community involvement; public ed-
ucation; minority affairs; instruc-
tional technology; federal and pri-
vate funding; the obscenity issue;
and the status of legislation related
to public broadcasting.

On Sunday, November 8, there
will be a semi-annual meeting of
the NAEB’s Board of Directors.
The opening reception will be held
that evening.

Innovations in the 1970 conven-
tion schedule include a Newcomers’
Briefing on November 8 when dele-
gates attending their first NAEB
convention will meet and talk with
members of the Association staff, a
President’s Luncheon on November
11 when the Distinguished Service
Award will be presented, and a
buffet-reception on November 11.

NAEB Asks For
Modification Of
Cable Decision

The National Association of Edu-
cational Broadcasters has urged the
Federal Communications Commis-
sion to modify a recent decision
which would prohibit educational
television stations from owning
cable television systems.

CATYV, according to the NAEB,
can help educational broadcasters
expand educational and public ser-
vices in response to local needs.

In a filing with the FCC, the
NAEB also said that local CATV
ownership by educational stations
would assure that a significant por-
tion of available channel space on
a CATYV system would be reserved
for educational and public service
programming.

“Local educational stations,” the
NAEB said, “are owned by licensees
which have deep roots in the local
community . . . The bulk of these
stations now offer significant
amounts of local educational, cul-
tural and public service program-
ming and have a deep awareness of
local tastes, needs and desires. This
broad expertise would be extremely
useful in developing distinctive and
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diverse programming and other ser-
vices via a locally owned CATV
system.”

The filing said that local ETV
stations have “not only the resources
and knowledge which are requisite
to accomplish those tasks . . . In
many cases, a local radio station
may be the best available, most ex-
perienced source of CATV local
programming assistance.”

The NAEB also said that even
though the operation of a local
CATYV system may not prove to be
a major source of funds for ETV
“the avenue for supplemental fund-
ing through CATV should not be
blocked peremptorily, except for the
most compelling public interest rea-
sons,”

The filing is one result of recom-
mendations made to the NAEB by
the CATV Committee of the Asso-
ciation’s Educational Television
Stations Division. That committee
will continue to study ETV’s role
in relationship to CATV.

Committee members are Rex
Campbell, KUED, Salt Lake City,
Utah; Michael Collins, WNED,
Buffalo, N.Y.; William Hart,
WYES, New Orleans, La.; LeRoy
Lastinger, WEDU, Tampa, Fla,;
Robert Page, WMSB, East Lansing,
Mich.; and George Strimel, WVIA,
Scranton, Pa.
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FCC Moves CATV
Microwave Vacate
Date To Feb., 1976

Amendment of Section 91.522
(e) and Part 2, Section 2.106 of the
rules to extend from February 1,
1971 to February 1, 1976, the date
by which CATV microwave relay
systems must vacate the 12200-
12700 MHz band, has been pro-
posed by the Commission in a rule
making notice.

In a First Report and Order in
Docket 15586, adopted October 13,
1965 (1 FCC 2d 897), the Commis-
sion established the Community An-
tenna Relay Service (CARS) to ac-
commodate private (non-common
carricr) microwave relay systems
used by CATV operators to carry
broadcast program material to
CATYV systems. Under that action,
these systems would no longer be
authorized in the Business Radio
Service, but systems then authorized,
and those authorized subsequently
on applications pending when the
order became effective, were per-
mitted to continue to operate on
frequencies in the 12200-12700
MHz band until February 1, 1971.
CARS stations are authorized to
operate in the 12200-12700 MHz
band.

Thirty-seven CATV microwave
relay systems are now operating in
the 1200-12700 MHz band. Four
licensees of such systems requested
waiver of Section 91.552(¢) to per-
mit them to continue to operate in
that band beyond the February 1,
1971 cut-off date. Cox Cablevision
Corporation, Globe-Miami Cable
TV, Inc., and Garden State Televi-
sion Cable Corporation asked for
an additional five-year period. Flor-
ida Antennavision, Inc., requested
an extension pending action by the
Commissinn on certain applications
in the common carrier services pro-
posing to provide it with a substitute
microwave relay service.

The Commission said it appears
that the considerations would apply
to most, if not all, of the licensees
of the CATV microwave relay sys-
tems now operating in the 12200-
12700 MHz band, stating “we be-
lieve that this matter should be ex-
plored generally in a rule making
proceeding rather than in connec-
tion with the pending or any future
requests for waiver of the rules.”
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EDUGATIONAL
DROADGASTING

Looking Inside Non-Commercial Broadcasting
By Walter Jung

Understanding The Choice

It can be quite interesting at
times to take a look at circuitry
and learn the “whys” and “hows”
behind different circuit approaches.
And it is also interesting in the
sense that it allows a better under-
standing of various approaches, an
essential ingredient to intelligent
problem solving. With a sound cir-
cuit background the imaginative en-
gincer can implement some real
moneysaving additions to a limited
budget station.

Regardless of whether or not he
has a limited budget, there are
always those times when a piece
of specialized equipment is needed.
In this case there is no alternative
other than to create your own. On
the other hand, in the case of a
more standardized need, there may
be a variety of different equipment
which could conceivably meet your
requirements. However, in this situ-
ation the correct choice is not
always so clear either. You may
well know your needs, but have
some difficulty trying to relate them
to different manufacturers specs. No
matter how well written a spec
sheet may be it is still your respon-
sibility to get the facts, and this
may requirc considerable percep-

i5T
EOUAL 12 ING
FULSE OF
FIRST FIELD:
|
W
SLACE LEVEL
(o[ .1 11117 S i i
EvEL —re Lo W DU W
1BI

tion. What it all boils down to is
that it behooves the man in a tech-
nical position to be fully aware of
technical capabilities.

This means he has to be tuned
in on the latest devices, innovations
and so on. It means he cannot
afford to ignore anything new that
could affect a future technical deci-
sion. He not only might be able to
save money, but he also might im-
prove accuracy, efficiency and pro-
ductivity, Isn’t that what we’re after,
improvement of our product?

Obviously the kind of awareness
we are speaking of here does not
come about overnight. It can only
be attained (and thereafter main-
tained) by continuous and diligent
efforts, inspired by a fundamentally
positive attitude and sincerc desire
towards betterment. No one circuit
can be a panacea. But to be able
to select the best of anything, you
have to first know the pro’s and
con’s, In the interest of better under-
standing, that is the method we’ll be
using here. The area we’ll be dis-
cussing this month is sync and pulse
circuitry and methods used in sep-
aration and processing. Before we
get into the actual circuitry discus-
sion, lets briefly review what is re-
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quired (or desirable) in a sync re-
moval or stripper stage.

An ideal sync stripper would de-
liver a sync pulse which is as nearly
exact replica of the synchronizing
portion of the video waveform as
is possible. This is to say its leading
and trailing edges should corres-
pond as closely as possible to the
original sync leading and trailing
edges. Since the video waveform
commonly suffers from hum and
distortion and may be accompanied
by noise, a good sync stripper
should be a noise immune as pos-
sible, while still preserving the ori-
ginal sync timing. By the same
token, it should be immune to APL
variations, particularly at a rapid
rate.

The most critical portion of the
sync timing interval is the vertical
blanking and sync region. Loss of
any equalizing pulses or vertical
sync serration here is intolerable,
But as you might expect, this exact
region is where noise and hum can
wreak havoc . . . and where con-
ventional sync strippers first fail. It
is a challenge to clamp sync tips
solidly while rejecting hum, but at
the same time pass all of the verti-
cal blanking information cleanly.
The two just do not go together. A
long time constant is necessary to
pass the low frequency vertical
pulses without tilt. But a long time
constant impedes the fast clamping
action necessary for hum removal
at the horizontal rate.

One way around this is a short
time constant circuit for good
clamping at horizontal rate and a
“slicing” circuit to pick off the
pulses as shown in Figure 1. Even
if the vertical sync has some tilt
on the bascline it still can be de-
tected cleanly by amplifying a nar-
row region in the middle above the
tilt and thereby rejecting it. This
also rejects noise on the blanking
level or sync level as long as it
does not punch through the slicing
level, The slice level can be set to
optimize noise discrimination by
adjusting for a clean signal output,
free of noise and video content.

Noise Discrimination

To visualize electronically aow
this is done, refer to Figure 1.
Waveform A pictures a noisy video
signal with the vertical interval ex-
panded to illustrate noise on sync
and blanking levels. This signal has
been DC restored so all the hori-
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zontal sync tips arc at the same
DC level. There may be some tilt
during the vertical sync pulse inter-
val, but this is allowable for reasons
we will see shortly.

Now, if we are to draw a hori-
zontal line through this waveform
at approximately the midpoint be-
tween the sync tips and the blank-
ing level, it would intersect only
the leading and trailing edges of
the sync pulses, as the main noisc
components are above and below
this arbitrary line. The same thing
is truec for thc tilt in the vertical
sync pulse, since it is above and be-
low this level it will not cross the
line. Now we can accomplish just
such an cffect clectronically by using
a solid DC voltage as the reference
linc or “slice level™ it is referred to
in Figure 1,

If we apply the DC restored
vidco signal to an IC differential
amplifier, it will amplify the infor-
mation about this DC point. Recall-
ing our previous discussions on IC
differential amplifiers, (BE, Dec.
1969} we know that this type of
amplification has a high sensitivity
within a very narrow region of the
signal waveform, In this case we
arc confining the amplification to
the sync region by applying the DC
bias to a voltage comparator (a dif-
ferential amplifier). This causes the
differential amplificr to switch back
and forth as thc waveform passcs
through the slicc level within the
sync portion of the vidco signal,
regencrating a clcan sync signal with
timing corresponding to the original
lcading and trailing edges.

What arc the advantages of doing
it this way? It might sound funny,
but the high gain of the amplifier
actually improves the noisc im-
munity of the circuit and provides
discrimination against noise and
trash on cither sync tips or blanking
level. And there arc other virtues.
If a non-saturating amplifier is used
as the comparator, it will add a
minimum of delay to the separated
sync signal.

Figure 1 illustrates the advant-
ages of noisc rejection during the
vertical interval. To appreciate the
virtues of this approach for mini-
mum delay applications, let’s look
at a horizontal pulse interval (Sce
Figure 3).

Stripping Sync

Conventional saturating sync
strippers strip sync by driving a
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normally “off” transistor on during
the peak of the sync tips. This ap-
proach is subject to timing varia-
tions due to pulse shape deteriora-
tion and cven with perfectly clean
input pulses has a minimum delay
equal to a saturated stage (Sce
Figure 3c),

Since this type of sync stripper
conducts only on signal peaks, it
will narrow the effective sync pulse
width. This is shown in Figures 3a
and 3b by the narrow positive out-
put pulse which corresponds time-
wise to the peak of sync. So it is
casy to sce how this simple sync
stripper has a few basic limitations.

The incomparable
new

A more ideal approach is to sensc
the exact 50 percent amplitude point
of sync on the input video and ex-
tract sync pulses corresponding to
this instantaneous time. In Figures
3a and 3b this is shown by the
negative output pulse corresponding
exactly to the 50 percent amplitude
of sync dircctly above. This is what
the differential comparison is able
to accomplish. An additional bonus
is the very low delay of the non-
saturated switching which contrib-
utes a minimum delay time between
input sync and output sync.

The circuit of Figure 2a shows
onc application of this technique,

e

World’s finest
cartridge tape
equipment

Here is the bold new standard in cartridge tape performance, versa-
uhity and ruggedness-—the equipment that has everything! Five models
of the magnificent Ten/70 are offered to meet every recording and
playback application. All have identical dimensions. Any combination
of two will fit in our sleek 19-inch roll-out rack panel, just 7 inches high

Control features and options include manual high-speed advance,
exclusive Auto-Cue with automatic fast-forward, automatic self-can-
celling record pre-set, front panel test of cue and bias levels, built in
mike and line level mixer, color-coded design for easiest possible
operation

Inside is a massive U.S.-made hysteresis synchronous “Direct Drive”
motor, solid state logic switching, modular construction and premium
components throughout, separate heads for A-B monitoring, full bias
cue recording, transformer input and output,
flip-top access to heads and capstan,

THE CLASSIC 500 C SERIES. Long the industry
standard, SPOTMASTER’'S 500 C series is still
offered. Performance and specifications are
second only to the Ten/70.

For complete detaiis about SPOTMASTER cart-
ridge units (stereo, delayed programming and
multiple cartridge models, too), write or call today. Remember, Broad-
cast Electronics is the No. 1 designer/producer of broadcast quality
cartridge tape equipment . . . worldwide!

BROADCAST ELECTRONICS, INC.
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8810 Brookville Road, Silver Spring, Maryland 20910 « (301) 588-4983
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stripping sync from a 1 volt, 75
ohm composite video line. Within
various circuits, different levels and
polarities might exist, There is no
reason the same basic technique
can’t be used in many places if its
“marriage” considerations arc ob-
served. It can also be used to re-
generate degraded pulse waveforms
such as sync, blanking, burst flag
and horizontal and/or vert:cal

drives. After we go over a few nec-
essary basics applying this tech-
nique, we’ll see how it can be used
in various applications.

To illustrate how the circuit of
Figure 2 works, let’s follow a signal
through from input to output and
see what happens. The signal is
applied to Q1 through input capaci-
tor C1. The base of Q1 is biased
at a fixed DC level (2.4 volts) by

MODEL 510
ANALOG

g ol

FCC TYPE APPROVED

“Tliletlron

AM FREQUENCY
MONITORS

¢ Solid state design.
e Proportional oven control for
excellent stability.
e Fits standard relay rack.
e Remote metering available — Model 510

METRON INSTRUMENTS, INC.

1051 Scuth Platte River Drive
{303) 744-1791 e TELEX 04-5729

Denver, Colo. 80223
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the three diode stack within the
LM371 IC. This means that Q1
will conduct on negative signal peaks
one Vbe (that of Q1) below this
2.4 volt level, or about 2 volts. On
negative signal peaks (sync tips) Q1
conducts heavily aad clamps the
waveform solidly at the two volt
level.

Operation

This circuit is a most effective
sync tip clamp for a couple of rea-
sons. First, Q1 provides a lower
“on” impedance than a simple diode
clamp because of its current gain.
The harder it is driven by negative
peaks the lower its resistance.
Second, it lends itself very well to
biasing by using the bias diodes of
the IC to provide a low impedance
bias point for Q1’s base. The heavy
charging current peak goes through
Q1’s collector circuit rather than the
base circuit, and thus the bias string
does not shift on signal peaks. The
nominally low impedance transfer
of Q1 appears as a grounded base
stage to the video signal.

Q1 clamps negative sync tigs to
a 2 volt DC level and this DC re-
stored waveform is applied to pin
! of the differential amplifier, the
LM371, At the opposite side (pin
7) the slice level pot introduces a
fixed DC voltage slightly higher (to
equal the sync 50 percent amplitude
point) and the IC compares these
two voltages. If the input at pin 1
is lower than pin 7, Qb will be low
also, corresponding to the negative
sync tip. When pin 1 rises atove
the slice level at pin 7, the situation
reverses, Qa turns on and Qb off.
Qb will be high in this case, Qa
low. The 1N914 diode between the
collectors provides some additional
limiting.

This circuit can be used with a
1.0 volt composite video signal and
will deliver 4 volts of clean, noise-
free composite sync w:th either posi-
tive or negative polarity. Noise im-
munity is quite good; it will reject
2 volts of hum superimposed on the
video and a substantial amount of
noise on sync tips and within the
vertical interval.

It can also be used to regenerate
noisy or distorted pulse waveforms.
In this case the slice level should
be set to pick off the 50 percent
point of the input waveform (which
is 4 volts in this case) and the slice
level pot should be adjusted ac-
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cordingly. The extra limiting of D1
is not nceded here and it can be
omitted. The collector of Qa (pin
10) should be connected directly to
+12 volts. The above changes arc
shown in Figure 2b, a pulse regen-
cration stage based on the same con-
cept. By using the differcntial com-
parison technique we have gained
even greater noise immunity. This
is because the amplifier will see only
about a 100 mv portion of the total
4 volt input amplitude. So the peaks
can be quite distorted and noisy
but the output will remain clcan as
long as the noise does not cross
the comparison threshold.

In both of the circuits we’ve secn
so far, the input has been fed di-

rectly by a low impedance line, Due
to the clamping action of QI in
these circuits, a low impedance
drive is mandatory. However, there
may be cases where a circuit of
this type is needed, but a low im-
pedance drive is not available. Such
a case might be to bridge a video
or sync line. Here’'s what we can
do in that case.

The circuit of Figure 4 is a
PNP emitter follower which will
drive either circuit 2A or 2B (less
the termination resistor) for either
sync stripper or pulse regeneration
applications. For composite color
video signals, a chroma trap will
be necessary to remove the 3.58
MHz prior to sync stripping (these
components shown dotted, Lt and
Ct). A PNP emitter follower is
nccessary for a low source imped-
ance in the negative going direc-
tions. This allows a fast charging
action during the sync tip clamping
interval, providing solid DC restor-
ation.

These few examples have shown
how a basic technique can be used
for different tasks, working from
standard waveforms. With a solid
understanding of the concept, the
imaginative engineer can extend the
same ideas into different areas. The
slicing technique, for instance, can
be applied easily as a special effects
keying stage. In this case the same
circuit (2A) would be used, but
the bias range of the slice circuit
extended to operate into the video
region above setup. The output
pulses could then be used as a video
insert keying signal. The slice pot
would be brought out as a operating
control and used to select the de-
sired keying level.
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SWITCHCRAFT NYLON
PATCH CORDS

Yes, nylon , where it

counts! Bronze tinsel con-

ductors are insulated with
thermoplastic over which a
braided shield and black ny-
fon braid are woven. Resuit;
twenty (or more) times the
cable life without fraying or
shorting. It's built-in relia-
bility insurance! Literally
scores of stock types and
sizes from 6” to 10°, .. with
“Twin-Plugs' or 2 or 3-con-
ductor Mil-type phone plugs.
You name it!

As trouble-free and reliable as can
be. The industry’'s most complete
line for all applications in your
choice of steel-reinforced black
phenolic, or extremely lightweight
aluminum frames; 24 to 52 jacks;
single row or double row (spaced so
that double plugs cannot make
cross-connections), Highest quality
telephone or mititary jacks in-
dividually adjusted for perfect elec-
trical connections. Special spring
materials and configurations pre-
vent them from taking a ‘“set" or
breaking, vet they cost no more!
Also available without jacks. Com-
plete line of accessories, too
{"Lamp Jax," dual jack blocks,
dummy plugs, hole plugs, brackets).
Switchcraft makes them all!
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AND PATCH CORD CATALOG P-202
AND JACK CATALOG J-103, or see
your local Switchcraft Authorized
Industrial Distributor for immediate
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Recent FCC action and de-
velopment of new trans-
mission technigues are
paving the way for more
economical ways (o frans-
port blocks of TV channels
from TV head ends to dis-
tribution centers from which
signals are transmitted via
cable to CATV subscribers.

This article, one of a saries
about CATY, examines some
of the local transmission

problems and their solutions.

20

Solving CATV
local distribution

By Leo G. Sands*

“You can’t get there from here”
was the reply of a police officer to
a tourist who was trying to find his
way in Philadelphia. CATV sys-
tem planners too find themselves
faced with the problem of how to
transport signals from here to there.
This is a common problem in those
large cities where there are no
power and telephone poles on which
to hang coaxial cable. So let’s ex-
amine some problems and explore
possible solutions.

In one large city, there was the
problem of serving the city without
exceeding the maximum practical
cable length from the head end to
the furthest subscriber. Another
problem was how to transmit edu-
cational TV programs from the
city’s Board of Education building
to the head end.

The first approach was to con-
sider installing four head ends, each
serving a sector of the city, and
using microwave to feed locally ori-
ginated programs to each of the four
head ends. A review of the existing
microwave licenses revealed that
there were not enough vacant micro-
wave channels in the area. (This was
before the FCC allocated more
CARS microwave channels, as will
be discussed later).

The initial plan was scrapped and
a single head end system was de-
signed. Instead of locating the head

*BE CATV Editor and president of Leo Sands
& Associates, N.Y,
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end outside of the city, the local
railroad station, in the center of the
city, was selected as the head end
site. Although not idecal from noise
and signal-reflection standpoints, it
was a good compromise.

Instecad of a single trunk cable;
the system plan called for eight
trunks fed by a hub-type head end.
(See Figure 1).

Running The Lines

“To get there from here” (from
center city to the residential areas),
it would be necessary to run the
trunk cables underground through
the downtown area. 1t would have
been costly to dig up the streets
and lay cable.

Telephone calls to the several
railroads serving the city revealed
that all of them were most willing
to allow the CATV company to use
their underground ducts in the
downtown and industrial areas, and
their telephone poles from there on
to the city limits. The railroads have
established modest tariffs for CATV
cable installation rights. By install-
ing the head end in the center of
the city, maximum cable lengths
could be maintained.

To transmit TV programs from
the Board of Education building to
the center-city head end, leased
video circuits could have been used.
Power line ducts were available, but
their use would have caused induc-
tive surge problems. The solution
was simple. The city could install
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problems

an instructional fixed television sta-
tion, operating in the 2400 MHz
band, whose signals could be picked
up by TV receivers, equipped with
converters, at schools and homes.
It’s signals could also be picked up
at the CATV system head end and
fed through cable to the commun-
ity.

The same system operator also
wanted to import televised football
programs from a distant city be-
yond the range of the station broad-
casting the program. The first
thought was to install a microwave
system between thc head end and
a receiver at a location within
range of the station. But, the cost
would have been prohibitive con-
sidering the few hours it would be
used per year. An alternative was
to hire a video/audio circuit from
the telephone company during the
required hours, not on a continuing
basis.

In very large cities, such as New
York and Chicago, it can be very
cxpensive to bury cable to pipe
signals “from here to there”. Again,
the alternatives are to lease video/
audio circuits or to use microwave
to transmit signals from a head end
to distribution centers. Leased cir-
cuits are costly, particularly when
numerous channels are involved.
Also costly are single-channel mi-
crowave links when several channels
are to be transmitted. Costs can be
lower when multiplexed microwave
systems are used, as now permitted
by the FCC. But, the number of
TV channels that can be transmitted
over a single microwave system is
very limited when conventional fre-
quency division multiplex (FPM)
techniques are used. To transmit up
to 40 TV program channels, as
envisioned, would require the use

October, 1970
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Fig. 2 CARS microwave frequency allocations for
multiplexed transmission of TV channels.
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of many “stacked” microwave links.

Effective August 14, frequencies
became available in the 12700-
12950 MHz band for transmission
of multiplexed television signals by
stations licensed in the Community
Antenna Relay Service (CARS).
These new frequency assignments
are shown in Figure 1 which illus-
trates their relative positions in the
band. In groups E and F, three or
four TV channels may be transmit-
ted, five to eight in Group G, and
nine or more in Group H.

Under the new rules, a multi-
plexed TV microwave system may
occupy up to 250 MHz of band
space when transmitting nine or
more TV channels. A microwave
system transmitting three or four
TV channels may occupy up to 75
MHz of band space, or 18.75 to 25
MHz per channel.

According to the new rules,
CARS stations using FM to trans-
mit a baseband of frequency divi-
sion multiplexed standard television
signals, will be assigned channels
from Groups E, F, G, and H accor-
ing to the number of standard
television signals which comprise
the baseband.

Transmitter peak output power
may not be greater than necessary,
and that stations using FM to trans-
mit a baseband of frequency-division
multiplexed standard television sig-
nals may be authorized to use peak
power of 15 watts on frequency as-
signments in Groups E and F, 30

22

watts on frequency assignments in
Group G and 60 watts on assign-
ments in Group H.

In the past, it has been customary
to “stack” microwave systems, each
transporting a single TV channel,
as illustrated in Figure 3, in order
to transmit two or more programs
simultaneously. Now it is permis-
sible to multiplex three or more TV
channels for transmission over a
single microwave carrier, as illustra-
ted in Figure 4.

In anticipation of the new rules,
Chromalloy American Corporation
and Laser Link Corporation held
a press conference in New York
City on July 16, which was attended
by the author. At the press confer-
ence, Ira Kamen, president of Laser
Link, and Dr. Joseph Vogelman,
vice president of Chromalloy Amer-
ican, briefly described the quasi-
lasar link system, a joint develop-
ment of the two companies, which
is said to be capable of transporting
up to 40 TV channels. Given to the

press were copies of a paper by
Kamen and Vogelman which con-
tains further details. The following
are edited excerpts from the paper.

Quasi-Laser System

The Quasi-Laser svstem can be
modulated by frequencies up to 250
MHz and has claimed capacity for
40 TV channels for intra-city dist-
ribution. The system uses Filtered
Pulse Width Modulation (FPWM),
which is said to be capable of pro-
viding multi-channel relay and
transmission of TV programs, inde-
pendent of frequency anywhere in
the frequency spectrum between
8 GHz and 30,000 GHz. (See Fig-
ure 5.)

The initial system was demcn-
strated to the FCC in October,
1968, operating on a carrier fre-
quency of 8 GHz with symmetrical
side band, full carrier power. Full
32-channel capability was demon-
strated with satisfactory performance
being maintained down to signal-to-

AUD|O/VIDEO FDM MICROWAVE
INPUTS MULT IPLEXER TRANSM ITTER
{3 OR MORE CHANNEL) PARABOLIC
ANTENNA

Fig. 4 Multiplexed microwave transmission system.
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THE
CARTRIDGE KILLER.

This man doesn’t have time to baby
the tools of his trade. Not with a
commercial, a traffic report and time
check breathing down his neck. He's
got to keep those records spinning
fast and furious. And, if he kills a
cartridge or two along the way, well—
that's how it goes.

Until now.

Meet the Stanton B00AL—the
cartridge that's tougher than disc
jockeys. Here is the workhorse of the
proadcast industry. We designed the
entire stylus assembly to withstand
the rugged demands of back cueing
and the kind of handling that would
quickly ruin ordinary pick-ups. Yet its
high restoring force and tracking
reliability is accomplished without
sacrifice of professional standards for
frequency response, output, channel
separation, etc.

Also inquire about Stanton Models
500AA and 500E-—the standards for
critical auditioning and broadcast
applications. They're designed
especially for uninterrupted broad
casting of long-playing records or for
disc auditioning and evaluation.

SPECIFICATIONS 500AL

Frequency Response 20Hz to 17kHz > 2% dB
Qutput 1.0 mv/em/sec.
Channel Separation 30d8

Load Resistance 47,000 ohms
Cable Capacitance 275 pF

DC Resistance 800 ohms approx.
Inductance 550 mH approx.
Channel Balance within 2 dB
Stylus Tip 0.7 mil Spherical
Tracking Force 3-7 grams
Cartridge Weight 5 grams
Mounting Dimensions ¥, to 2" centers

For complete information and
specifications write Stanton

Magnetics, Inc., Terminal Drive,
Ptainview, L.I., New York 11803

STANTON

cott Muni
WNEW-FM, New York
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Fig. 5 The Filtered
Pulse Width Moduta-
tion (FPWM) system
is said to be capable
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of providing multi-
channel relay and
transmission of pro-
grams, independent
of frequency within
8 to 30,000 GHz.

noise ratios as low as 3:1. Continued
experimentation has been conducted
on 18.5, 30.0, 39.3 and 42.0 GHz.
Experiments conducted at all of
these frequencies according to
Kamen, verified that satisfactory
performance is achievable using the
FPWM technique cven under ad-
verse conditions such as major rain-
falls.

Signal processing is done at low
levels, and high level transmission
signals arc handled in stages not
requiring amplitude linearity. It is
claimed that the FPWM system is
able to operate at lower signal-to-
noise ratios than less noise immune
systems, and can therefore be used
for longer point-to-point transmis-
sion and in multi-hop systems.

The FPWM employs pulse width
modulation to transmit the compo-
site information content of a number
of frequency multiplexed television
channels, normally within NTSC
standards. The individual channels
from locally generated sources or
off the air, are combined and down-
converted to the spectral region
starting at approximately 6 MHz
and extending upwards in frequency
in accordance with a number of
channels being multiplexed.

24
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Conversion Systems

Two systems of down conversion
have been operated in demonstration
links. In one case, the composite
of Channels 7-13 is translated to
the 6-48 MHz band, with Channels
2-6 remaining at approximately their
present frequencies. In the second
approach, each channel is translated
on an individual basis to a frequency
location appropriate to it. This com-
bination of frequency multiplexed
channels results in an output signal
voltage whose instantaneous phase
amplitude is the vector sum of the
individual channel signals and con-
tains frequency components equal
to the highest frequency in the
baseband. This instantaneous volt-
age 1s fed to modulator circuitry
where a train of pulses is generated
whose width is directly related to
the instantaneous voltage.

In one configuration of this
system, the pulse width varies from
one nanosecond corresponding to
the least positive voltage to 0.95
nanoseconds corresponding to the
highest possible voltage for the case
where three channels of television
are in the baseband. For five chan-
nels, the pulse width varies from
one nanosecond to .9 nanoseconds,

www americanradiohistorv com

and for twelve channels from one
nanosccond to .84 nanoseconds.

The average pulse spacing is
equal to the average pulse width.
The average power in the pulse
train closely approximates one half
of the pecak power. The width of the
resultant train of pulses has a one-
to-one relationship with the in-
stantaneous voltages. These pulses
arc then amplitude limited and are
used to Switch the cutput of the
carrier determining oscillator from
“ON" to “OFF” in accordance with
the rise and fall of the pulses. The
resultant signal consists of a carrier,
the first upper side band, the first
lower side band, a second upper
side band, and a second lower side
band, and so on.

The signal is then filtered so as
to pass only the first upper side
band. For operation in the 12.7 to
12.95 GHz band, the carrier oscil-
lator frequency is selected so that
the upper first side band falls within
the authorized band, and is centered
at the assigned frequency. This sig-
nal is then amplified bty a traveling
wave tube. The radiated signal,
after filtering and amplification con-
sists of a frequency varying signal
which results from pulse width

BROADCAST ENGINEERING


www.americanradiohistory.com

variations of the first modulation
step. This signal has the general
form and distribution associated
with FM and is treated in a manner
identical with an FM carricr,

Receivers

Two types of receivers have been
used in this system. In the first type,
the received signal is amplified by
a tunnel diode followed hy a travel-
ling wave tube, both of which
operate in the transmitter frequency
band. A filter limits bandwidth to
that of the transmitter output signal.
The amplified output is then heter-
odyned to an intermediate frequency
where the pulse form is extracted by
limiting. A network is then utilized
to obtain an instantancous voltage
corresponding to the pulse width of
the train of pulses present in the
IF signal. The resulting signal is
identical to that which was fed to
the transmitter to produce the origi-
nal train of pulses. The output
signal is the instantancous vector
sum of the frequency multiplexed
television channels which are recon-
verted to appropriate frequencies in
the VHF television band.

The second type of receiver em-
ploys a balanced mixer and local
oscillator at the input to immediat-
ely convert the incoming signal from
the transmitter to an intermediate
frequency. In this configuration, the
recciver noise figure is approximat-
erly 8 dB higher than that which has
been achieved with a tunnel diode
input.

In multi-hop systems, no modula-
tion is required at the intermediate
repeaters and the cross-modulation
remains unchanged.

Pre-cmphasis of the frequency
multiplexed baseband signal can be
uscd to equalize the signal-to-noisc
ratios at the television receiver. In
one 12-channel configuration, equal-
zation was adjusted so that a signal-
to-noisc ratio of 54 dB was achieved
at both ends of the baseband.

Kamen said the tests confirmed
that the FPWM technique is insen-
sitive to carrier frequency, perform-
ing in essentially the same manner
at all four frequencies used. The
overall performance of the system,
when transmitting multiple TV
channels was evaluated. TV chan-
nels 7 through 13 were down-con-

October, 1970

verted in the transmitter compiler
from their regularly assigned fre-
quencics to sub-band frequencies.
They were up-converted in the re-
ceiver decompiler back to their reg-
ular frequencies for reinsertion into
the distribution system. Experiments
on the test link were also conducted
without TV channel frequency con-
version. When the seven New York
VHF TV channels were used, the
pulse width modulated signal oc-
cupied a bandwidth of 1 GHz.

According to wide publicity, the
quasi-laser system was designed in-
itially to solve a problem unique to
New York and other large cities.
The idea is to transmit signals from
a head cnd to distribution centers
which, in turn, feeds signals to
apartments and homes via a coaxial
cable nectwork.

The FCC, in commenting on the
adoption of the new rules (Docket
No. 18838) said in part:

“The rule amendments are not
confined to authorizing the use of
Laser Link’s FPWM exclusively,
but arc aimed at permitting the use
of frequency modulation to transmit
a baseband of several telcvision sig-
nals, The FPWM system (which
Laser Link considers proprietary) is
simply one of several methods of
accomplishing the frequency modu-
lation, and its use is not required or
endorsed above others by our pro-
posed rules,

“Our primary aim in authorizing
the LDS (local distribution service)
was to permit CATV operators to
use microwave rclay links to span
short distances where the use of
cable was infeasible or uneconomi-
cal. Although almost no engineer-
ing mcasurements, performance
data, or circuitry details were sub-
mitted in connection with the orig-
inal proceedings, the benefits to be
gained from LDS appearcd so at-
tractive that we were moved to pro-
vide for the service expeditiously.
Similarly, we arec impressed with the
possible utility of FDM/FM relay
equipment for certain limited-dis-
tance spans. We consider it bene-
ficial to encourage development of
LDS now by making frequency
space available and by providing
technical standards for both AM
VSB (vestigal sideband) and FDM/
FM systems of transmission, even
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though engineering designs and sys-
tem testing are not yet completed.

“In the noticc of proposed rule
making which instituted this pro-
cceding, we set forth a possihle
baseband channeling arrangement
suitable for FDM/FM multiplex op-
crations and rcquested comments re-
garding the advisability of requir-
ing such an arrangement. Only Tcle-
PrompTer and Laser Link re-
sponded on this point. TclePromp-
Ter urged that a uniform baschand
channeling scheme be adopted. La-
ser Link, on the other hand, indi-
cated a belief that baseband ar-
rangements should be left open at
this time, or, alternatively, a slightly
modified arrangement was proposcd.
The benefits of prescribing a base-
band allocation at this time would
he to secure interchangeability of
equipment of different manufactu-
rers and to insure optimum use of
the radio channel, Only a few
cquipment manufacturers are in-
volved in this area presently so that
interchangeability considerations are
not of primary concern. We believe
that, under the bandwidth restric-
tions we have proposed, systems de-
signers will find it mandatory to use
the most efficient baseband chan-
neling arrangement in order to se-
cure good signal/noise ratios in the
individual FDM channels. Accord-
ingly, at this time therc seems to
be no compelling reason to adopt
a baseband channe! allocation for
FDM/FM systems.

“We conclude. therefore, that the
public interest would be served by
adopting rules to permit LDS sta-
tions to use either vestigial sideband
amplitude modulated emissions or
frequency-division multiplex fre-
quency modulated emissions. De-
pending upon individual circum-
stances, either system may provide
economic advantages or spectrum-
conserving features which may help
CATV operators supply a service
which otherwise might be infeasi-
ble.”

Now that the FCC has allocated
frequencies for LDS stations, it can
be assumed that several manufac-
turers will soon be producing equip-
ment for this service. And, when it
does become available, it will be
easier to get signals from “here to
there” or “‘there to here”. A
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(et a better picture
of what’s happening.

Color Video Encoder has (2) one-of-a-
kind unique features. First, the color bar gen-
erator is completely digital. You get a signal
that’s accurate. It needs no adjustments. And
it’s easier to use and maintain. Second, in-
put clamping of video signals eliminates low
frequency hum, noise and other unwanted
effects on the matrix. Works with smaller,

EBR-100 Electron Beam Recorder less expensive cameras as well as large ones.
—the better way to transfer tape to film. The SMPTE color test will give you the proof.
Here’s why: It meetsall FCC and E1A specs. And features
O Sharper, low-noise picture on stand- special monochrome switching.

ard [6mm film.

O Complete gamma control.

O Full electronic control of exposure.

O Fast start-up— 30 seconds from load
to record.

O Full conirast to 1000 line resolution.

O Electronic shutter.

O Fine-grain, economical film stock for
quality image.

Most advanced tape to film transfer sys-
tem in the world.
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LOOk tO 3Mf0r The Bridging Video Switcher is a 10 in-

. * put switching video distribution amplifier
Sp€Cld[lZ€dpl’0dLlCl‘S with extremely high quality video perform-

ance specifications. Audio-follow switching

for h igh quality isincluded as standard equipment. Inputs can

. be looped and switchers stacked to make rout-
VIdeo pe"‘forman C°e. ing switchers up to 10x 20. Input and output
grounds are isolated. The video ground as
well as the coax center conductor is switched
through to the output. Switching does not
cause a visible disturbance to the input line.
For maximum signal handling performance
at minimum cost, rely on the 3M Brand
Bridging Video Switcher.

Q |

[ il

Dropout Profile Recorder (DPR) is the
Dropout Compensator (DOC) replaces | | perfect companion to the DOC. DPR pro-

Il|v||‘l|.l

= _ i

cqlordropout on yongTR reprgdgct:on duces a permanent strip chart of dropout
“.”th correct color video—all within the rate during normal on-line video tape play-
signal itself. In fact, the DOC detects drorz: back. It performs this evaluation electron-
outs as they occur and replaces the *‘lost ically while the 3M DOC is compensating
signz_ll with sto'red information from the dropouts. DPR indicates when a tape is too
previous scan line of the same field. It pro- degraded to use for valuable new recordings.
vides precise color match and complete Built-in precision calibrator. Five inches of

FFTF(S)O{“ fr_om _sdwnchlptghtransxeTS. :28 chart reads one hour. Chart can be torn off
self balancing video switch prevents white and stored with the video tape.

flashes. Dropout disturbance to the-time
correction unit is eliminated.

If you’re interested in one video product or all,
simply phone (805) 482-1911 or write for our brochures.

Mincom Division Bm

300 SOUTH LEWIS ROAD ¢ CAMARILLO. CALIFORNIA 93010
Circle Number |5 on Reader Reply Card
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Reducing
AM tower
static

By Robert A. Jones*

Static on AM towers has been
a problem for all stations from
the day the first one went up. How-
ever, there are ways to reduce, if
not eliminate this problem. Possibly
you think you already know all
about this kind of difficulty, but I
have found it helpful from time to
time, to review those subjects we

*BE facilities Editor and Consulting Engineer, La
Grange, [II.
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think we know all about.

Let's start by defining static.
Static electricity on AM towers is
that effect caused by the gradual
build up of negatively charged par-
ticles on metal wires and towers.
These little particles can be caused
in one of three common ways. First,
and most common is that caused by
lightning. Second is by rain or snow,
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Fig. 1 Negative particles build up on the guys and tower. Since arcing across the
insulators can occur, it is standard practice to securely ground the anchor paints.
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In all cases, the at-
tempt should be to
inszall a low resis-
tance path to ground.
Of course, gaps and
arrestors should be
maintained. An in-
tense lightning strike
may still jump the
gap. But static build-
up arcing can be
greatly reduced.

and third, is that type caused by
charged particles carried on the
wind, in front of storms.

The Greeks were the first to dis-
cover that static could be caused
by rubbing amber. They attracted
bits of cloth and caused their hair
to stand on end! You may now know
that the Greek word for amber was
“Elektron”. This name has stuck
with us today and is the word we
use to represent a negative charge of
electricity.

Old Ben Franklin was the first
one to prove the connection between
static electricity and lightning. This
was proved by his famous Kite and
wet string experiment. (The Zap . . .
ouch test.)

The map of the United States in-
cluded here shows a number of
thunderstorm days to be expected in
each part of the covntry. The iso-
bars represent these numbers. As the
reader will note, the greatest num-
ber of thunderstorms occur in Flor-
ida. In fact, almost every fourth day,
on the average, you can expect a
storm in Florida.

Now let’s consider what happens
when these negative particles accu-
mulate on the tower and guys. As
you can see in Figure 1 those par-
ticles which hit the guys will build
up, since they are prevented from
leaking off by the guy wire insula-
tors. Those that strike the tower
will bleed off to ground (normelly)
through RF chokes or tower light-
ning neutral wires. In addition to
RF chokes an lightning chokes, most
stations will install “Ball Gaps™ at
the tower pier. These are usually
of the ball type, or can be of the
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flat stock type. In addition, many
stations have found it helpful to add
lightning rods atop their towers.
This is particularly recommended
in arcas of high storm density.

Crackle . . . Bang

The negative particles that gather
ont the guy wires can not bleed off
to ground. As you may know, they
continue to build up until . . . Bang!

. there is an are across the guy
wire insulators.

Usually all insulators appear to
arc, or flash, at the same time. Ac-
tually this 1s not what happens.
Somewhere one insulator will arc
first. The radiation from this one,
traveling with the speed of light,
trips all the other charged sections
of guy wire. This is why they all
appear to jump at the same time.
(I should point out that it is stan-
dard practice to sccurely ground the
guy anchor points, since this lowers
the danger of fracturing an insulat-
tor.) This arcing of the guy wires
will cause a sudden burst of static
into the tower. And this is what
causes the biggest headache to
broadcusters.

This static induced into the tower
flows toward ground at an extremely
high rate of speed. In most anten-
nas it finds too much inductance in
the RF choke. The result is that this
sudden surge of current jumps the
ball gap at the tower base. If the
power of the transmitter is 5 kW or
higher, the arc may be sustained.
Once the air across the lightning
gap has ionized, its resistance falls
to a mere fraction. Because the re-
sistance ts then low, the power of
the transmitter can maintain it. Most

higher power stations have found
it convenient to install some pro-
tective device that effectively breaks
this arc, by momentarily shutting
off the transmitter. Lower power
stations usually find their transmit-
ters will recycle by themselves, since
their power is too low to maintain
the arc.

Figure 3 shows how this can oc-
cur. For this example | have as-
sumed a typical low impedancce
tower with a base value of 50 ohms
plus j 75 ohms. Also, leU's assume

a typical “Tee network™ and a one-
quarter wave length transmission
line. With the values shown, the
transmitter will look into a matched
load. When the ball gap arcs, it in
cffect, can be considered a short
across the tower base. Calculating
this through the network and trans-
mission line, we find the transmit-
ter sceing a load of 410-) 670 ohms.
This instantaneous change in load
causes the plate current to shift,
which in turn causes the plate over-
load to trip. With normal transmit-

ANTENNA

-

LIGHTING
CHOKE

AC

Fig. 2 Buildup on the tower can be bled off through a choke arrangement.

o,

‘ )

R-410
2-=J6T0

ARCING

Fig. 3 With the arc at the ball gap, the air is ionized, lowering the resistance to a mere fraction. And this momentary low re-

sistance will cause RF arcing.
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ters, the recycling circuit turns the
transmitter back on in a second or
SO.

Some people claim that shunt

WEMW CIRCUIT

feed towers are immune from static.
While it is true that there is no
base insulator, the high static
charges can be induced in the slant

TOWER

L1 L2

Fig. 4 The WFWM setup, using a low resistance low inductance across the tower

base to eliminate arcing across the ball gap. Eliminating the arc eliminates trans-
mitter load shifts and shutdown or recycling.

WAIT CIRCUIT

TOWER

3

i

i

Fig. 5 The WAIT circuit. This arrangement offers a fast path to ground.
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wire and cause trouble. | would
agree that there may be less trouble,
but it i1s not eliminated.

The big nusiance to flash-overs
is not the danger of damege to
equipment but one of interruption
to station programrzing. These pops
and arcs, on the air can be fatiguing
to the listener. It is not unusual to
sustain as many as five to ten arcs
a minute under high static condi-
tions. If your competitor’s station is
not popping off the air you may lose
listeners.

Standard Solutions

There are two standard solutions
to reducing arcs to a minimum.
These are not new ideas I've con-
cocted . . . but are common knowl-
cdge to most consultants. Let’s re-
fer to the first type of solution as
that of a “Low Impcdance” tower.
For this I would refer the reader to
the case of WFMW. The natural
resistance of their tower is 62 + j2
ohms. The network designed to
match this tower is shown in Figure
4. This is a not so typical “pi” net-
work. As you will see it has two
coils with one capacitor, whereas
the normal “pi” has one with two
capacitors. The idea is to use a coil
with low inductance across the tower
base. By using a low resistance low
inductance in place of a normal high
inductance RF choke, we can pass
these sudden static strikes to ground
without arcing the ball gaps. With
this type of circuit the lightning gap
seldom cver sparks. Hence, there is
no more shift in load by the trans-
mitter and few carrier interruptions.

The second case involves what
[ would call a “Hi Impedance”
tower. For this example I refer to
WAIT. Their tower has a self re-
sistance of 440 + j560 ohms. The
solution employed at WFMW would
not work in this case becausz we
would have had to use a coil with
two or three times the inductance.
Instead of a ‘pi™’ network we chose
to install a special static circuit
across the tower base. The reason
we couldn’t use a “pi” type ap-
proved is that the coils at this fre-
quency with this high impedance
would have contained too much in-
ductance. For WAIT we decided to
use a 10 ph coil. On 820 KHz this
would give a reactance of 5.5

BROADCAST ENGINEERING
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ohms, WAIT operates with 5 kW.
This produces a base voltage of ap-
proximately 1600 volts which yields
a branch current of 32.0 amps.

Now any station operator knows
you just don’t go hang a 10 gh coil
across a 440 4 560 tower. If you
did, the self resistance would be all
wrong. This is solved by placing a
capacitor in parallel with the 10 gh
coil. Some would call this a tank
circuit, but it really isn’t. What it is,
ts a circuit used to climinate or can-
cel, the cffect of the coil, at 820
KHz, but not the advantage of a fast
static path to ground. In our ex-
ample, we found a 0.004 pfd ca-
pacitor was a good choice. We se-
lected vacuum capacitors, because
of the high branch current. Keep in
mind that the current through the
capacitor will be about the same as
that through the coil. Figure § shows
WAIT’s circuit.

Installation
It is recommended that you use
a Radio Frequency Bridge to cor-

rectly install this static circuit. The
first step is to measure the self re-
sistance of the tower. Then add the
coil and capacitor to the circuit.
This will probably cause the resist-
ance to change slightly from the na-
tural or self resistance of the tower.
If so, adjust the coil slightly, until
the resistance returns to the original
value. At this point we have the
static circuit properly tuned so that
it does not upset the licensed oper-
ation of the station.

Onc area for the reader to keep
in mind is the need for good, heavy
guard straps between the static cir-
cuits and the ground system. For
example, a single number 10 wire
will not do. At WAIT we used a
four-inch copper strap from the
tower to the static circuit, and an-
other four-inch strap from the cir-
cuit to the ground system at the base
of the tower. We installed their cir-
cuit in a weatherproof box directly
on the tower pier. By so installing
the circuit we kept all leads to a
very minimum, You must keep in

mind that the object here is to con-
struct the lowest possible resistance
path to ground.

[t might be of interest to call the
readers attention to the fact that the
earth’s atmosphere resembles a large
spherical condenser with the iono-
sphere and earth serving as the up-
per and lower plates. The atmo-
sphere then serves as a leaky di-
electric. The production of static is
due directly or indirectly to atmo-
spheric motions. Ben Franklin dealt
chiefly with very intense and spor-
adic electrical effects accompanying
storms, These cummulated in his in-
vention of the lightning rod. The
sharp point on the lightning rod has
the effect of increasing the field
strength in its vicinity and thus ac-
celerates the motion of the ions in
the atr. Under normal conditions
this sharp point produces an attrac-
tive field for the positive ions.

In summary, therc is a nced to
solve your static problems. They
can be solved, giving you an advan-
tage over your competitor. A

FOUR WAYS TO SAVE

ON LEASED CIRCUITS

1. — PCL-404, latest addition to our STL line, is
a thrifty STL particularly well suited to AM appli-

3. — PCL-303/C Composite STL enables

service.

cation. Of course, suitable for FM or intercity

2. — PCL-303 meets more stringent performance
requirements — ideal for FM or, in the dual con-

the relaying of stereo programming on a
SINGLE STL! A Moseley exclusive. With
this system, the stereo generator is |located in the studio.

4, — RPL-2 Remote Pickup Link — ALL SCLID-STATE — studio-
quality audio from remote broadcasts. 160 MHz and 450 MHz

versions available.

Contact us for details on a complete system fulfilling your re-
quirements. We even have a FIFTH way for greater savings!

MOSELEY ASSOCIATES, INC.

SANTA BARBARA RESEARCH PARK

October, 1970
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figuration, FM stereo.

111 CASTILIAN DRIVE
GOLETA, CALIFORNIA 93017
(80S) 968-9621
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Sony keeps you
off your toes.

Tall story? No problem. The facts are
always within easy reach with Sony’s
remarkable new telescopic ECM-51
electret condenser microphone. The
new ECM-51 is specifically designed
for on-the-spot recording.

Sony’s exclusive non-
directional electret condenser
capsule is set at the end of a
telescopic wand. Its length can
be extended from 734" to
172", and therefore acts like
an extension of a reporter’s
arm—increasing his reach
by almost one-and-a-haif
feet!

Built to withstand rugged
use, the ECM-51 operates up to
3000 hours with a standard
internal battery. Used in conjunc-
tion with a battery-powered
tape recorder, it gives you the
edge in on-the-scene interviews.

The Sony ECM-51 is avail-
able at select Superscope
Special Application Products
dealers. For their names, as
well as complete details and
specifications, please write Special
Application Products Division,
Sony/Superscope, 8150 Vineland
Avenue, Sun Valley, California 91352.

su 0PE . J
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© Superscope, Inc.
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Automation Techniques

By Don Clausen*

Ours is a business of change.
Television engineers had tubes and
associated circuitry down pat, when
along came transistors and transis-
tor circuitry. Integrated circuitry was
in the future, but now we talk about
R.T.L.,, T°, L and the like. Sales
were selling 60-second spots where
now the thirtys, twentys, and even
tens are popular. Piggybacks are
commonplace. Management is be-
coming more and more concerned
by the rising operating costs. Labor
is also affected by these changes.
No longer is an engineer an engi-
neer: His duties are not comprised
of operational duties along with en-
gineering. A switcher, in some cases
today, is a programmer.

Then along came the computer,
and the word ‘“automation” crept
into the television world. Most sta-
tions today have automation in its
stimplest form—that is, audio fol-
lowing video by relays, switchers or
what have you. Some stations are
using various automation devices
that help in the “break-to-break”
switching. Some of the larger mar-
kets, or more sophisticated stations
are using computers in their auto-
mation efforts.

Most stations are looking to auto-
mation for financial, personnel, or
opecrational efficiencies. However,
there are many stations that, even
though they are looking, are unsure
of the steps to take. The chief en-
gineer often is not much help be-
cause he too is starting from scratch.
The operations manager is in the
best spot to help with a station’s
automation because of his day to
day program role; however, in most
cases, he does not know engineer-
ing,

No attemp shall be made in this
article to update or explain the de-
tails of any specific plant. Rather,
this is an article on what to look
for in the automation of your plant.

In present automation systems
there are six basic words that must
be applied. To be sure, we could
add a great deal more, but let’s start
*Director of Engineering, WIRL, Peoria, Ili.

Qctober, 1970

with these words: preset time; take
time; cut time; elapsed time; real
time and event.

Before a source can be placed
on the air with a preset type
switcher, that source must be pre-
set. Thus “preset time”.

When the course that has been
readied on the preset bank is called
for to fill an “on air” role, then
that preset is taken. Thus “take
time”.

If your switcher has a cut bar,
then the cut circuitry takes the pre-
sct. In this particular case ‘“cut”
and “take” are occurring simultan-
eously. Thus “cut time”.

Using The Language

Before we look at elapsed vs. real
time, let’s look at “event”. An event
is a happening, or, as the American
College Dictionary states “anything
that happens or is regarded as hap-
pening; an occurrence, especially
onc of some importance”. When the
automation unit “takes” as source
on the air, presets the switcher, or
makes that proverbial cup of coffee,
it has executed an event. Another
way of looking at it is that every
linc on the program log constitutes
onc event. Because it is difficult and
expensive to design an automation
unit that directs many “happenings”
at once, most automation systems of
today operate event by event. Or as
the Chronolog Corporation puts it,
“step by step”, thus the Chronolog
“step system”. This then is “event”.

The time that it takes for an
event to be completed is the elapsed
time of that event. In other words,
if a film runs 60 seconds, the 60
seconds is elapsed time,

The time that an event is to be
placed on the air is the “real time”
or standard clock time.

It would appear at first glance,
that if an automation unit is pur-
chased that it: presets the switcher,
takes or culs the preset, has a clock,
and provides for the various roll
and show pulses, provides for the
loading and storage of a number of
events, then really nothing else is
necded and the breaks could be “au-
tomated”. In some respects, this
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may be truc. However, the issue is
far more complicated than it ap-
pears at the outset. Let’s examine
slide change situations as a case in
point.

Projectors

Most slide projectors work into
a multiplexer. Also most slide pro-
jectors have two rotating drums.
When a slide is showing on the right
hand drum, the left drum has ad-
vanced so as to be ready for the
next slide. When the change button
is depressed, a mirror flips in the
projector which now shows the left
drum, and then the right slide now
advances to the new slide. Regard-
less of the type of projector used,
there is a change function. Normally,
the slide projector is always lit: how-
ever; if the mirrors in the multi-
plexer are not in the proper position,
the slide will not show. Thus again,
regardless of the type of projector
or multiplexer, there is a show func-
tion. In normal programming, there
arc three basic show, change, con-
figurations for slides.

Event one-slide A, event two-slide
B, event slide C. In this case, slide
A shows on event one at take time:
On event two, the advance or
change is fired at take time and
also is shown at take time. Thus
the unit goes from slide to slide,
event by event. Thus, change and
show at take time,

Event one-slide A, event two-net,
film or whatever, event three-slide
B. In this case, the automated con-
trol unit must call for an advance-
ment, or change to get to slide B
prior to take time. If the advance-
ment or change occurred at take
time on event three, a brief show-
ing of the slide from event one oc-
curs on the air before the change
has been completed to slide B. Thus
the slide advancement must be
called for prior to event number
three. One method is to provide at
the preset time, that change or ad-
vancement, so that at take time you
end up on the correct slide or slide
B. Thus change at preset and show
at take. (In any non-automated
mode, this configuration is known
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We can make such

Cameras and video tape record-
ers have to work together.

Soit’s only logical they should
be designed to the same high
level of performance.

But RCA is the only maker
who designs and builds both a
camera and VTR as fine as the
TK-441 color camera and the
TR-70 tape recorder. They were
made for each other.

Which is why they have a
combination of features others
are struggling to catch up to.

Like the camera’s Chroma-
Comp color control that lets you
have your color any way you
want it without affecting the
gray scale. Or connb-and-core
edge enhancement so you can

beautiful pictures together.

make hard things hard and soft
things soft.

Like the recorder’s ability to
capture all this detail on fifth-
generation dubs you can hardly
tell from masters. Like RCA's
unique Chroma Amplitude and
Velocity Error Corrector—
CAVEC, to eliminate color
banding.

The proof of all this is our
picture and our specs, both of
which we'll gladly show you.

So if your problem is getting
a picture you and your viewers
love, we've got a sweetheart of
a solution. Twice.
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as the *“‘change under”.)

Event one-slide A, event two-net-
work, film or whatever, event three,
slide B, and event four-slide C. In
this final case, event one-slide A,
shows in the normal manner and
event two presets. Event two shows
and event three now presets, which
advances our slide. Event three is
taken, which shows our advanced
slides or slide B. Event four pre-
sets; however, the up-coming slide
now is not preset, but rather the
slide change occurs at take time of
event number four. If the slide had
been allowed to advance at preset
time on event three, the slide on the
air or slide B would have been
changed. Thus change at preset,
show at take and preset inhibit.

This then comprises the various
modes of slide operation that the
automation unit should be capable
of handling.

If a great number of slides are
used in a given break on a fairly
common basis, this in itself presents
problems. Normally, automation
equipment like the “step” type of
Chrono-Log can handle 16 events.
With ten slides in a commercial
break plus a film and an ID slide,
and then back into network does
not leave many events. Of course,
if a core memory, disc, tape, or
whatever, is used for storage, this
then alters the situation somewhat.
The total number of events are us-
ually not that important in cases of
automation gear that draws from a
storage file, such as the CRT type
of Chrono-Log,

In the case of changing all slides,
by virtue of the automation gear,
has another far more serious draw-
back that that of total number of
events to execute a given spot. If
a spot has seven slides in a thirty
second spot, where are the slides to
be placed in reference to the copy?
In addition to knowing the number
of events to accomplish all the slide
changes, each section of copy from
one slide change to another would
have to be timed to place those
changes at the correct point in the
copy.

To remedy this situation and the
events used, perhaps a better way
is with selective tones on cart tape.
As audio cartridges are cut for a
given spot, a tone is placed on the
cart every time a slide change is
needed in that given spot. Tones
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are detected in the playback units
and a relay in the cart machine or
auxiliary equipment, then changes
the slides. Slide changes from one
given group of slides to another
group of slides are then the func-
tions of the automation system. Not
only does this reduce the number of
events used to execute a slide spot,
but in reality it makes the program-
ming operation much simpler,

In most operations, the logs and
books arrive from traffic a day or
so before the air date. Placing tones
on the carts as the books are cut
reduces the chance for error at air
time. Also, potential problems, like
the wrong number of slides or
changes for a given spot, can be
caught before air time. In addition,
it’s far easier for the audio man to
place the slides in sync with speech,
than it would be to time the copy
word lengths from slide change to
slide change in a given spot. Even
though a system could be worked
out to solve the copy problem, one
would still have to insure that the
operator for the next day’s opera-
tion received those timings for his
“pinning” functions. Even if traffic
programmed the system, the same
logic holds. (Remembering that
everything the automation equip-
ment must do has to be pro-
grammed.)

With the cartridge tone method,
the operators role from a slide
change point of view is that of only
programming the actual total spot
length and pinning a slide advance
function. The operator can now op-
erate totally from the log only. As
the system expands to the traffic
department, traffic has one less ma-
chine function to program. Traffic’s
role is the same as the operator,
namely, they are now concerned
with the total spot and not what’s
in it

If a last minute spot is changed
to another slide spot, the total spot
length may be the only change nec-
essary to program. If the spot is
scratched, again the programming
problems are greatly reduced.

It is possible for the audio man
to place a change tone on the end
of the cart spot, for a slide advance-
ment to another upcoming slide
spot. A tone could also be placed
at the end of a cart slide spot if the
next up-coming event were a film,
VRT, etc. followed by another slide
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spot or ID. However, in both of
these cases, if a programming
change came about after the nor-
mal run of carts were cut, the re-
sults would be disastrous.

Thus, slide spots are handled like
any other film or VTR commercial
matter and the operators role is that
of only pinning the spot. Slide
changes within the spot are recorded
on the cartridge and the type of
slide changes necessary for ever.t to
event transitions are handled by the
automation equipment and its ad-
vance slide pin.

The final advantage in a system
of this nature is that the cartridge
slide role can also be expanded.
Under the present explained system
and with an average log, about 20
or 30 carts for a given program day
are needed. This number of carts
can be handled quite easily with two
machines. However, if the wrong
cart is placed in the programmed
machine or the correct cart is placed
in the wrong machine, not only is
the given spot lost, but also charces
are the entire break will be lost.
(Remember, the automation opera-
tor must pin not only the slide event,
but also which machine he wents
the spot to run on.)

This cartridge tape weakness can
be resolved by purchasing two Gates
“Criterion 55 cart machines or the
equivalent, which can handle more
than one cart. Two of these ma-
chines will together hold and play
one hundred and ten cartridges. All
the tapes could be loaded in the
morning prior to sign on for an en-
tire operation day. The slide change
tones are still contained on the pro-
spective carts; however, the carts
are handled only once. Also no ma-
chine deligation would be necessary.
How? Because the majority of carts
used in television are associated
with slide spots or ID’s. Therefore,
when a slide spot is called for, the
first cart machine is started by
equipment in the automation unit,
as soon as a slide is called for at
take time. The slide spot then runs
with its cartridge audio. To accom-
plish this automatic cartridge start-
ing, whenever a slide is called for
at take time, means that your auto-
mation equipment must have some
sort of a flip flop, or bystable cir-
cuit. This circuit starts cart num-
ber one and the next time a slide
is again called for at take time. Cart
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machine number two receives its
start. This one, two, one, two start
rclationship would then continue all
program day in a sequential basis.

If a cartridge is nceded for “au-
dio under work”, like a silent film
with cartridge audio, then the orig-
inal standard cartridge machines
would be called in as cartridge ma-
chincs numbers three and four.
These machines would be fired only
when so programmed. These ma-
chines would then be used for last
minute changes, or special carts, that
may otherwisc destroy the onc, two,
one, two scquential log relationship
of cartridge machines onc and two.

If a “silent” slide is nceded like
in the case of a visual ID, the morn-
ing opcrator would load his car-
tridges as he normally would, with
the exception that when he came to
that specific slide cvent, he would
leave that cart slot in his machine
vacant. This system:, then imple-
mented with larger sequential cart
machines removes many of the ma-
chines delegation problems that
would otherwise face the operator
or traffic division. As cartridge
video tape becomes a reality, this
type of system would then also ben-
efit that end.

Films

Just as in slides, film handling
by automation requires study. In
most plants of today, film is handled
by one of two ways. The first way
is that of loading ecach film com-
mercial or feature scparately, spot
by spot, and fcature by feature. The
feature under arrangement is usu-
ally kept on a given projector while
film commercials within that fea-
ture are handled on another pro-
jector. The second method com-
monly used is that of splicing all
the commercials for a given day on
one large reel, which then is known
as the commercial reel. In some
cascs, the commercials within a fea-
turc arc also spliced into the fea-
turc reel. Just as cach system has
its advantages and disadvantages for
a given plant, cach systcm has its
advantages and disadvantages from
an automation point of view. The
treating of cach film separatcly
makes “timing” an easier operation.
Each and ecvery film commercial.
feature, free film etc. must be timed
as it arrives in the plant.

It is true that the film industry
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has established a “‘code™ of sorts,
when it comes to film commercial
lengths. Most of the national films
will have audio out at fifty-nine scc-
onds and the video going on black,
with a total black achieved at sixty.

Indeed. there are cnough cxcep-
tions that if cach and every film is
not timed. your on the air look will
be choppy and full of end cuts, from
an audio viewpoint. The film should
be timed from the beginning of audio
to “black™ video. There are excep-
tions to this method of timing, but
first things first. If the film in ques-
tion is sixty seconds or under by
onc or two scconds, then that film
can be logged by traffic as a stan-
dard sixty, However, if the film is
grossly under or onc sccond over
sixty seconds, then traffic must be
informed of the film’s correct length
for future log operations. If you
choose an automation system that
must be pinned or manually loaded,
then the operators role is that of
looking at his log and loading a
sixty, thirty, twenty or ten second
film as the case may be. However,
if the film time is over by onc or
two scconds, that total time must
be recorded on the log so that the
operator can load his system ac-
cordingly. Onc workable method is
to assign a film number in the fol-
lowing fashion: F478-30. The tcle-
cine operator loads film #478,
while the automation operator pins
the film duration for 30 scconds,
so why is the film not loggsd as a
twenty-nine second film? The main
reason is that of standardization.

Your films in the plant would
be sixtys, thirtys, twentys, tens, and
the exceptions would be those that
are over the standard. If films are
not treated this way, then every
film in the plant becomes an excep-
tion. Nine times out of ten, the film
will have a second or two of black
leader at the end, and if your equip-
ment is programmed for the full
time, all you will have between that
film and the next event would be
one sccond of black. In fact, it is
a good idea to splice three or four
scconds of optical black or exposed
film on the tail of the commercial
after it is timed. This insures a
smooth on the air look in case of a
pinned or opcrator timed crror. This
procedure will also allow for film
loads that arc not exact.

Another very vital rcason for
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maintaining standard film lengths is
that it makes traffic’'s job a little
casicr. If traffic has to deal in cach
and cvery film length variation, ra-
ther than dealing in tens, in about a
month, onc gal will be in a corner
somewhere trying to “sclf distruct
in thirty-two seconds”.

Machine assignments for up-com-
ing films can be forwarded to the
operator from telecine as they are
made available. In the casc of traf-
fic assigning, machine assignments,
then a repeative system is perhaps
the best. For example: First film
on projector number 1, sccond film
on projector number 2, third film
on projector number 3, and fourth
film on projector number 4. The
fifth film down the log would ap-
pear on projector one, and the pro-
cess repeates.

In the second method of projec-
tion, whereby commercials are on
a commercial reel, and features are
on a feature recel, ail timings of films
must be handled as before. How-
cver, machine assignments are sim-
pler, as onc projector can always
be used as the commercial projec-
tor, and another as the feature pro-
jector. In the casc of a two and
threc reel flick, some sort of sec-
ond system of film prcparation re-
quires many copies of film.

The Piggyback

In recent years, a film commod-
ity has come out that is known as
a piggyback. In some cases the pig-
gyback is onc film with a total
length of sixty scconds. In other
cases, the film room will splice two
thirtys together for a piggyback. If
film preparation is required to splice
piggybacks, then the total length
must be made known to the oper-
ator programming the automation
equipment, traffic must be notified
of the true length, including the
spliced black. The total length will
always be over a standard sixty, be-
cause about onc sccond of black is
spliced between the films. Of course,
if the piggy is treated as a normal
sixty, the last film in that piggy will
suffer an end cut.

As described in the “‘slide sec-
tion” a momentary closurc must be
provided by the automation unit for
the correct pre-sctting of the multi-
plexer mirror for a given film pro-
jector’s correct showing, If the first
cvent was, a slide bread, the second
cvent network, and then come out
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of network to a film for the third
event, before the actual time of that
film is due, the multiplexer must be
fired to flip the appropriate mirror
to that film. If the multiplexer mir-
ror were allowed to pull in at take
time, a brief showing of that last
slide could result before the film
mirror had a chance to pull in. An
ideal time for the multiplexer mir-
ror to pull in would be when the
preset occurs for that up-coming
film.

There are two exceptions to this
pull-in time, however. One is the
case where a film is showing on pro-
jector number 1, and film projector
two on the same multiplexer is
about to preset for the next event.
If the multiplexer mirror were al-
lowed to preset for this film on the
air film showing would be lost.
Therefore, on a film to film situa-
tion, the “showing” or multiplexer
mirror flips at preset time. The final
exception to the preset rule is that
case where the film chain is also
used for production work between
station breaks. In this case, the pre-
set is meaningless, and someone
must remember to get the mirrors
in the correct position prior to air
time. The operator, of course, never
forgets to re-set his break. How-
ever, if he should forget, a way to
solve this multiplexer problem is to
have the closure at some time pe-
riod prior to take time by a few
seconds.

In the case of the Chrono-Log
system, the roll film and roll VTR
relays close prior to take time every
time before an actual event occurs.
Logic later decides whether these
closures will be used for the starting
of a film or VTR. Therefore, by us-
ing a set of contacts on these relays,
one could accomplish this multi-
plexer set in the same fashion.

Pre-roll closures for film starts
are adjustable and the time chosen
is dependent primarily on the type
of film equipment that the plant
uses,

VTR’s are perhaps the simplest
source to use with present-day auto-
mation systems. The fact that all
production is on the tape greatly
simplifies the automation role, and
limits its functions to a pre-roll and
a take of that VTR, The only con-
cern is that of the station’s ID on
preceeding a VTR event. If your
VTR’s are standardized with a five
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second pre-roll and your ID’s gen-
erally run from three to four sec-
onds in length, then there is going
to be trouble in River City! The
VTR will not pre-roll because the
preceding event is shorter than the
pre-roll time alloted.

Problem Solving

There are many ways that this
problem can be solved. One way is
to standardize ID’s, in this case, at
five seconds. However, this method
will mean that your station breaks
are non-standard as far as the net-
works are concerned, and the equip-
ment will continually end-cut the
network, or up-cut upon the return
to network.

Another method is to have traf-
fic watch for these specific cases
and schedule five second ID’s pre-
ceeding every VTR. However, it's
one more item traffic has to worry
about.

A third way is to have the pro-
grammer on duty pin a separate
event that has a pre-roll only func-
tion. Like the traffic situation, it’s
one more item that the programmer
has to be aware of. Also, if the total
number of events are precious to a
given operation, the “roll only” is
very unhandy,

On larger automation systems,
this VTR problem is of no conse-
quence, because the larger systems
have a comparator, core memory,
or the like. If the upcoming event
on the unit is a short slide, less than
five seconds, the system will search
the next event after the short slide
for a VIR and roll that VTR and
take it on the air at the proper time,
after taking the short slide.

There is no best clear cut method
to solving the pre-roll situation. Ra-
ther, be cognizant of the area and
solve it according to your specific
plant’s make-up.

Loeal Live Periods

This area is extremely difficult to
analyze because of the many dif-
ferent types of plants in operation.

If your plant is smaller and uses
one switcher as both the production
and program switcher, the problem
is further complicated. The automa-
tion unit, as mentioned before, looks
at every action event by event. Thus,
after the break precedes the live
show has been executed, the auto-
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mation unit must go to manueal on
the ID. The live show is now han-
dled as normal procedures dictate.
After the live show, the automation
system can be returned to use.

However, if your plant has sep-
arate production and program
switchers, the entire live show can
be treated as one event and the
event and the system need never
go manual, The program or automa-
tion switcher would have a source
that picks up the output of the pro-
duction switcher. The automation
system would be programmed for
the preceeding events as normal.
When the break has been executed,
the next event taken would be the
production switcher source for the
total “live time” duration. The live
show would be handled on the pro-
duction switcher, and when the cor-
rect end time came, the automation
system would again execute the
break.

This method is simple to handle
and lends itself well to the larger
systems programmed by the traffic
department. The traffic department
can then treat live shows as just an-
other event.

The only drawback to this ap-
proach lies in telecine. If the same
film chain is used for the breaks as
well as the live periods, the telecine
operator must see that the chain
is restored to the correct modes for
the outgoing station break.

Also, the intro and closes neces-
sary to the live shows must be eval-
uated, The automation system will
“take” the production source and
preset the next source. Let’s surmisc
that the introduction to the live
show is composed of a number of
slides. The automation presets its
up-coming event, a film. What
would happen in this case is that
about the time the live show’s intro
slide is shown, the multiplexer mir-
ror would be flipped to accommo-
date the film preset, and there goes
the slide. Therefore, the best solu-
tion to this problem is a separate
film chain,

Timing

The smaller systems are primarily
designed for break to break switch-
ing. The events in a given break are
run event to event on an elapsed
time base. If a feature film, VTR,
or network show is programmed on
an clapsed time base, two events
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arc needed. One cvent is used for
the total minutes in the show, and
the next event is used for the total
number of scconds. When events of
this nature arise, it is better to pin
or program the ‘“‘seconds™ portions
of the show length on the first cvent
rather then the second event. The
reason for this is that when the sys-
tem prescts the next upcoming cvent,
it is far casicr to correct any prob-
lems that may be shown as a result
of the presct. If the total show
length runs 28:15, it would be far
casicr to correct a problem in the
twenty-cight minute span than it
would be with only fifteen seconds
remaining,.

Analysis

The best overall guide to any sort
of automation is your operating log.
Evaluate your log by drawing hori-
zontal lines under cach typed line
of the log. This horizontal line
should represent one single event.
Next, proceed to cvaluate the log—
not cvent by cvent, but rather by
noting the various kinds of condi-
tions and groupings of cvents that
appear as described carlier. With

these conditions and events in mind,
watch an actual station break. Then
have your operator or switcher de-
scribe each and every step taken to
execute the break. Specific problems
not followed on a step by step basis,
must be corrected before an auto-
mation unit can be placed in service.
As it has been stressed many times
carlier in this article, automation
operates event by event.

Automation demands strict dead
lines and timings. This will be a
radical departure for many stations.
Does your log have exact on and
off times, segment times, and the
like? If not, correct these arcas be-
fore you automate, not after.

If automation is planned, it
should be approached on the basis
of automating the entire plant at
some future date. In terms of clec-
tronics, the ultimate is complete
computer control that not only
switches all breaks, but also prints
its own log, handles payroll invoic-
ing, sales analysis, projections, re-
ceivable reports, bookkecping and
makes that “cup of coffec”.

The general manager of the sta-
tion must be onc hundred ten per-

cent sold on automation, and main-
tain that conviction. As automation
is introduced to a plant, even on a
small scale, it will at one time or
another, affect all departments. An-
nouncers will have to pace them-
selves. Enginecrs will have more op-
crational duties. Sales will be selling
an automated station. Yes, Virginia,
there is a diffcrence! A manually
executed commercial is a man made
product, and we all know that man-
made products are better,

Continuity will now be writing
spots that arc more accurate, from
a time standpoint. As a result of
automation, and the departments
that it will affect, decisions will have
to be made that only the gencral
manager can execute.

Automation, contrary to popular
belicf, does not reduce manpower.
Rather, automation reduces work
loads in certain areas, while concen-
trating and intergrating old job roles.
The end result is a more cfficient
staff, with a greater product output.

In summary, automation is just a
different approach to operations,
with its own set of rules and handi-
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SOUND
CONTROL
EQUIPMENT

The Neve BCM 10/2 marks a
new departure into the field
of sophisticated audio control.
It embodies ten full mixing
input channels and two output
groups and is conveniently
transportable.

Facilities are included for
echo, studio foldback and talk-
back communication, stereo
monitoring, cueing and D.J.
“combo” working.

All signal inputs and outputs
are on XLR connectors at the

rear.
Thus the BCM 10/2 provides
for every possible requirement
within 1ts class. It is com-
petitively priced and available
for quick delivery. Full speci-
fications on request.
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The vestigial sideband
filter revisited

A review of basic theory combined with operational
procedures and maintenance techniques.

8y Pat Finnegan*

Before revisiting the sideband
filter, a discussion of how the side-
bands are formed will better illus-
trate the need for a filter.

The television picture transmitter
is amplitude modulated. In a stan-
dard amplitude modulated signal
two sidebands will appear. One will
be above the carrier and one below
the carrier in frequency. The dis-
tance away from carrier will be
equal to the highest modulating fre-
quency. Thus, if a carrier is modu-
lated with a 5 KHz tone, sidebands
will appear at Fc 4+ 5 KHz and
Fc - 5 KHz, as shown in Figure 1 a.
The bandwidth is then 10 KHz.
This is the channel width for Stan-
dard AM Broadcast stations. If
instead of a single tone modulation
the carrier was modulated with a
sweep signal, the sidebands would
appear as in Figure 1b,

Television channels are 6 MHZ
wide. Now if the picture carrier was
amplitude modulated in the conven-
tional manner, it would appear as
in Figure 2a. This would permit
only 3 MHz of picture information
to be transmited within its band-
width. A 3 MHz picture however,
would lack much detail as the fine

*BE Maintenance Editor and Engineering VP at
WLBC, Muncie, Ind.

Protect the wnit
frem sudden temp-
erafura changes.
The shield need
not be slaborate,
but it must cut off
air dratis that will
affect the tuning.
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picture detail translates into video
frequencies up to 8 MHz.

In order for more picture detail
to be transmitted within the 6 MHz
channel, the picture carrier was
moved to 1.25 MHz above the
lower channel edge. The -carrier
could have been moved right up to
the channel edge, but this would
have created some problems. Such
a position for the picture carrier
could have provided more picture
detail possibilities, but the average
home viewer would have had trouble
tuning in the station, Also, the car-
rier would present a greater possi-
bility for causing interference to the
adjacent channel. The final posi-
tion of the picture and sound
carriers are shown in Figure 2b.
Notice that there is only 1.25 MHz
of the lower sideband. The terms
upper and lower as used here refer
to spectrum space, that is frequency
above or below the carrier. As there
is only a vestige (trace or remainder)
of the lower sideband transmitted,
this is termed vestigial sideband
transmission.

The Sidebands
The amplitude modulation pro-
cess in the TV transmitter generates
two equal sidebands in the conven-
tional manner. Now, however, the
modulating signal is 4.5 MHz so as
to include more picture detail. Since

'l_
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the picture carrier has been moved
to 1.25 MHz above ihe lower chan-
nel edge, there is 3.5 MHz of the
lower sideband overlapping the ad-
jacent channel as shown in Figure
3. This part of the ‘ower sideband
must be suppressed or interference
to the adjacent channel will be se-
vere. The mileage separations oZ the
allocation tables are based upon the
fact each station would stay within
its channel. If the channels were al-
lowed to overlap as indicated here,
the stations would need greater
mileage separation, and the number
of stations that could be accomoda-
ted would be much less.

Suppression of this lower sideband
and the levels of amplitude tolerated
are spelled out in the FCC Rules.
Most studio video equipment is
capable of passing at least 8 MHz
of video information. This is alrmost
twice as much as the channel width
will allow, To make sure that no
more than 4.5 MHz of video in-
formation modulates the transmitter,
a low pass filter is installed in the
video path just before it goes into
the transmitter,

The field strength cf the sideband
at the lower channel edge, that is,
at Fvc - 1.25 MHz must be down
at least 20 dB. At the upper channel
edge, the sideband must be down
20 dB. At Fvc - 3.58 MHz, the field
strength must be down at least 42
dB. The reference point is the field
strength of the upper sideband when
the transmitter is modulated with a
200 KHz tone.

Low Power UHF

Low power UHF stations may
make use of a waiver of this part
of the Rules as well as the response
curves, A low power UHF station
is defined as a station on channels
15 - 83 with a transmitter delivering
a maximum peak visual power of
1 kW or less. Notice that the first
UHF channel cannot use the waiver
as its lower sideband would be cut-
side the TV channels altogether and
would cause interference to other
services. Also, note that the term is
transmitter of 1 kW or less, not
ERP. These low power UHF’s may
transmit almost (but not quite) a
full lower sideband. If color is trans-
mitted, at Fvc - 3.58 MHz the side-
band must be notched to at least
42 dB down. If interference is
caused to other stations because of
the lower sideband, then the low
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power UHF must comply with the
normal sideband configuration as
do all other TV stations.

To encourage development of
UHF stations in small markets, the
FCC granted these waivers a few
years ago. In reducing the more
stringent technical requirements,
equipment costs could be less for
these stations.

Response

Diode response of the recovered
sidebands is interesting and can be
confusing to an opcrator if he is
monitoring the waveform fed from
a diode. Figure 4a shows the famil-
iar “boot” pattern when the trans-
mitter is swept and detected with a
diode. A diode detects both the side-
bands and adds them together in its
output. If the sidebands were full,
as in standard AM modulation, there
would be no “toe”™ on the boot. In-
stecad, the amplitude would proceed
from the carricr and smooth out
to about 4.2 MHz and then drop
down to the base line. But now we
are dealing with vestigial sidebands
and only 1.25 MHz of the lower
sideband is transmitted. This lower
sideband is added to the upper
sideband and produces the “toc™.
The amplitude of the lower side-
band near carrier is the same
amplitude as the upper sideband.
Out beyond 1.25 MHz, there is
only the upper sideband. Thus, the
next part to carrier is double the
rest of the upper sideband. The de-
tector output is a voltage measure-
ment and when values arc given in
decibels, the voltage formula for
decibels is used, Thus, when the
voltage is cut in half (or doubled)
this is a 6 dB change.

The receiver IF response curve is
complementary to the transmitter
sideband curve and thus provides a
smooth responsc across the pass
band. (See Figurc 4b). Those who
have had the opportunity of align-
ing receiver IF stages know that the
picture carrier marker is placed
down the slopc of its curve 50 per-
cent. This is half way or 6 dB down.

The transmitter operator may be-
come confused if he is observing a
waveform monitor at the transmit-
ter which is fed from a diode after
sideband shaping has taken place.
If color is being transmitted, the
most obvious discrepency would be
the color burst on the back porch of
horizontal blanking. If the correct
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amplitude of burst were viewed go-
ing into the transmitter, after the
transmitter it would appear to be
Y2 the correct amount, Should the
operator not understand the action
that is taking place, he may attempt
to increase the video peakers so that
the *“corrcct” level of burst was com-
mg out of the transmitter. If he
were able to accomplish this, the
video would be severely overpeaked
and would be transmitting twice the
correct amount. (See Figure Sa and
5b.)

Sideband Shaping

The technique employed to sup-
press the lower sideband will de-
pend to a large extent upon the man-
ufacturer of the transmitter. Shap-
ing can take place in a low power
modulated stage or stages by the
tube tuned circuits; with small pass-
ive filters somewhere in a low power
arca; tuned circuit shaping in power
stages; and/or finally, a “brute
force™ filter at the transmitter out-
put. Onc or more of thesc methods
may be employed within the same
transmitter.

High power transmitters and par-
ticularly high power UHF transmit-
ters generally use more than onc
method in the same transmitter.
They suppress the lower sideband
at a low power level either with
tube circuitry or a small passive fil-
ter, and then again by a “brute
force” filter at the transmitter out-
put. This is a preferable method for
two reasons. First of all, there is
power in the sidebands. If both side-
bands were present and amplified all
the way to the output, the output
filter must take on a greater task
when it suppresses the lower side-
band. If only lower stage or low
power shaping is used, mistuning of
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the power stages can cause the lower
sideband to reappear. When one
thinks in terms of high power UHF
transmitters of 55 kW or 110 kW,
it is well to keep a large part of that
lower sideband away from the final
filter. When both techniques are
uscd, should any of the lower side-
band reappear, the final filter will
correct it in a positive manner and
with casc.

The Filter

Once the lower sideband power
has been amplified, it must go some-
where. It won’t just go away. Gen-
erally, it is suppressed with a filter
and diverted to a load resistor where
it is dissipated.

Filters designed to be placed at
the transmitter output include heavy
components which can handle the
powers involved. These are usually
transmission line sections or wave-
guide scctions, and the traps are
made tunable,

The tuned scctions are resonant
sections and since they are coaxial
line sections, very high Q is possi-
ble. With the high Q, very sharp
notches in the signal are possible.
Along with the plus features, they
arc also very sensitive to tempera-
ture changes. Because of the high
Q, high RF voltages can be devel-
oped across the circuits and this
becomies a design consideration.

While some transmitters only use
a filter following the transmitter,
some units arc combined with di-
plexers so that the aural transmitter
may be diplexed with the visual
carrier and sent up a single trans-
mission line to the antenna.

A Commercial Unit

One sideband filter designed for
UHF uses diplexers. The diplexer
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action is used both to filter and to
diplex the aural carrier into the
same transmission linec. Here is an
clementary description of how it
works. Figure 6 is a one line dia-
gram which will help illustrate the
action of this unit.

The visual carrier is fed into the
main input of the first diplexer. This
unit has been adjusted so that it
presents a constant impedance to
the visual across the passband. The
diplexer divides the visual into two
cqual parts and fecds them 180 de-
grees out of phasc to the two arms.
The signal goces along cach arm un-
til it meets the first tuned circuit in
cach arm. All the tuned sections are
serics resonant to the particular fre-
quency to which it is tuned. Thus,
the first filter in each leg is tuned to
1.5 MHz below visual carrier. This
frequency on the lower sideband
sees a very low impedance or short
circuit, The Fve-1.5 MHz signal
does not pass but is reflected to-
ward the source. Notice that the
lower leg is 14 wave longer than
the top leg. The signal is dclayed
the equivalent of 2 wave as it goes
toward the filter and on its return
trip. This is a 180 degree phasc
shift, so that the two reflected sig-
nals reach the arms of the diplexer
but are now in phase. Since they
are in phase, they cannot go back
through the main entrance, but in-
stead will be routed to the side port
to which is attached an absorbing
load resistor. The Fvc-1.5 MHz sig-
nal will be dissipated here.

The next filter along the route
on each side of the filter unit is
tuned to Fvc-3.58 MHz. This signal
will not pass the filters and is re-
flected back to the load resistor and
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is absorbed, The next filter is tuned
to Fvc+4.5 MHz, which is at the
sound carrier frequency. The same
action occurs as before, but this time
the upper sideband is notched. At
all other frequencies other than the
onc they arc tunced to, these fil-
ters are parallel resonant or a high
impedance.

The visual signal with its notched
sidebands are now fed to the output
diplexer, but this time to the output
legs. Here the diplexer is fed in re-
verse. Notice that the top arm of
the unit is ¥4 wave longer than the
lower arm. This causes the two scc-
tions to reach the diplexer 180 de-
grees out of phase (which made up
for the delay in the other leg). Since
both are out of phase, the signal
will feed on through the diplexer
and out to the antenna.

The Aural Carrier

The aural carrier is fed into the
side port of the output diplexer. At
this entrance, it must go toward the
filter and divide into two cqual scc-
tions, but they are in phase and
can’t feed out to the antenna. In-
stead, they proceed toward the vis-
ual end until they meet the Fve +
4.5 MHz filter. The aural signal
sees a short circuit and does not pass
but is reflected back to the diplexer.
As the upper arm is ¥4 wave longer
than the bottom arm, again the
equivalent of a Y2 wave section of
travel is involved so the phase is
reversed 180 degrees. Thus, as the
two signals reach the diplexer arms
they arc 180 degrees out of phase
and can feed right through the di-
plexer and out to the antenna. The
aural transmitter does not feed the
antenna direct but instead “bounces

Fi¥
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it off” the sound filters.

Since diplexer action is used both
in filtering and mixing, it is very
important that each filter be tuned
exactly the same as its counterpart
on the opposite leg and that each
side be correctly balanced. If any
imbalance occurs, the load resistor
can become overloaded and other
problems develop internally.

Maintenance Problems

Temperature around the unit is
important. Such a high Q unit is
very sensitive to temperature outside
changes, Direct blasts of air or
drafts, whether they bz hot or cold,
should be avoided. Temperature
changes will cause the metal of the
filters to expand or contract and
thus detune.

Gas pressure should be regulated
and maintained at a constant pres-
sure, Changing the pressure inside
the units has the same effect as
temperature outside the unit—de-
tuning. Some filter units use no
gas at all, some use nitrogen, while
high power units often use sulfur
hexafluoride gas. Again, this de-
pends upon the manufacturer. Gas-
sing the filter unit increases the di-
electric constant between the con-
ductors and gives better protection
against voltage flashovers.

If the unit is gassed, it must be
kept gas tight, Gas is not free and
a leak can become expensive. A
regular cylinder of nitrogen costs
about $7.26. Sulfur hexafluoride is
sold by its physical weight, and this
is $3.00 a pound. A cylinder the
same size as the nitrogen cylinder
just mentioned will cost about
$330.00 as they have about 110
pounds of gas in them. Leaks at this
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Fig. 2b Vestigia! sideband transmission. Picture carrier
has been moved to the left of center—the lower
channel edge. Lower sideband has been suppressed.
This permits 4.5 MHz of video modulation.

Fig. 2a The 6 MHz TV channel would only permit 3
MHz of videe modulation if both sidebands were
transmitted.
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FVC FVC
1 STATION #1 2 STATION #2
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Fig. 3 Severe interference would be caused if the tower sideband were allowed to overlap the adjacent channel. The
amount of overlap is shown in the shaded area.

price can be very cxpensive!

Burning contacts can be another
problem. This may be due to flash-
overs or loose connections. Gas and
its pressure will help prevent flash-
overs, but a loose contact will con-
tinue to heat and burn, all the time
getting worse. High RF voltages and
currents arc present inside these
units, so it is necessary that all con-
tacts be tight and clean. High power
units also have blowers to direct
air down into the tuned units to
help keep those parts cool.

Physical damage is possible even
though these are somewhat rugged
units. They are as strong as the
waveguide or transmission line units
of which they are made. Even so,
physical damage can occur in a
number of ways. One should be
especially careful if working with
heavy tools above these units. Care
should be taken not to drop any-
thing on the unit. Also, nothing
should be piled on top of it, nor
should anyone stand on the unit for
any rcason. Any of these things can
causc dents or broken gas joints.
Small dents can cause some detun-
ing, but large dents can causec ser-
ious trouble.

These filters are something of a
necessary evil. To squecze in enough
picture detail into the channel, the
lower sideband is lopped off. These

Qctober, 1970

LOWER S IDEBAND—
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¥
UPPER SIDEBAND— : : !
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1 L - |
0 0.75 1.25MHz 4.2 45MHz
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|
- 4,2 MHz -
1 |
i
0 1,25 MHz 5.75 6MHz
PICTURE RECEIVER IF CURVE MHz
CARRIER SOUND
CARRIER

Fig. 4a Diode response curve.

sharp notching filters do the job of
shaping the sidebands, but there is
a price to pay in the form of phase
shifts and ringing. Ringing and
phase shifts especially affect color
passage. Envelope delay equalizers
are required ahead of the video in-
put to the transmitter Lo compensate
for these faults, but they never com-
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Fig. 4b Receiver IF curve.

pletely cure them.

As was mentioned earlier, these
are sensitive units. If changes or
damage is allowed to occur, the nor-
mal faults are greatly exaggerated
and more enter. With ringing for
example, a small amount may pro-
duce an outline on small subjects
in the video picture while on large
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objects it may not be noticed at
all. Some color edgings may be
present. Now if the ringing becomes
severe, say from some detuning or
damage, a single ballplayer in the
center of the ballficld by himself,
viewed on 1 wide angle iens, may
appear to be a whole row of play-
crs—Ilike a chorus line. (The team
may win, but you lose!

MODULATION

19% |

100%4——

[f the sound is also diplexed into
the antenna, detuning of the sound
notches will allow aural carrier feed-
over into the visual transmitter.

Inspection
Filter units do not need a great
amount of maintenance. Mostly,
they need protection, and inspection.
Daily checks of the gas level and
pressure and inspection for leaks if

P-P AMPLITUDE EQUAL
TO SYNC 25% MOD

INPUT TO TRANSMITTER

MODULATION

P-P AMPLITUDE 1/2 SYNC
AMP 12 1/2% MOD

DIODE AFTER SIDEBAND SHADING

Fig. 5 The amplitude of the color burst on the back porch of horizontal blanking,
&s viewed by diode after sideband shading is exactly one half the amplitude viewed
going into the transmitter, or after a good cemodulator with a good IF curve. The
sync is transmitted in the lower portion of the sidetand, while the burst at 3.58
MHz is only from the upper sideband—6& dB down. 5a shows input to transmitter.

Eb is diode after sideband shading.

P FVS - 1.5 MH,
s FVS - 3,58 MHz

?Trvs» 4.5 MHz
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Fig. 6 Opera*ional
diagram of a com-
mercial unit used on
UHF,
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the gas usage goes up suddenly.
Make sure the air baffles are kept
in place to keep drafts from the
unit.

During the daily transmitter in-
spection, the engineer should feel
the tuned units and elbows for any
signs of heating. If there arc hot
spots, trouble is brewing and it
probably won’t be long in coming.
The power indicated on the reject
load should be checked also.

Opening the units should never
be attempted unless it is absolutely
necessary. If such action is neces-
sary, and if it is a gassed unit, first
bleed off the gas pressure. If the gas
is allowed to rush out quickly, it
can move the inner components and
detune them,

Once the unit is open, care must
be taken not to move the inner con-
ductors because this will cause dc-
tuning. Remember that a unit as
described carlier depends upon the
lengths of the paths to cause phas-
ing. Even a fraction of an inch can
change this.

Tuning is not recommended for
the station engincer unless he has
both the knowledge and the equip-
ment to do the job corrcctly. It is
best to have the field cngineers of
the manufacturer or a consulting
firm do the job.

Equipment required for tuning in-
cludes a good RF signal generator
that will cover the channel in ques-
tion, plus an accurate calibrator “or
the signal generator. A slotted line
and a detector completes the pack-
age. VHF channels can use another
method. This has a RF sweeper de-
vice and detector to view the re-
sults on an oscilloscope much as the
video sweeper and analyzer do for
video. This is an excellent method
as it permits one to view the whole
bandpass at the same time. The
first method requires checks on at
least every quarter megacycle.

The first indication of mistuning
of a filter unit will shew up on the
VSWR meter on either the aural,
visual or both transmitters. Any mis-
tuning will not present a good load
to the particular transmitter and
VSWR will increase.

Treat the sideband filter kindly
and it will do its job. Leave the
tuning alone. Mistreat it or fcol
around with the tuning and you have
troubles in a big hurry—and these
troubles are not a simple matter to
cure in a hurry. A

BROADCAST ENGINEERING
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The only UHF tetrodes that
will deliver up to 2 KW CW
at 1000 MHz with a guaranteed

-52 db intermodulation

The outstanding linearity of our tetrodes al ows the en- can be d-iven by our 20 dB gaia triodes thereby per-
gineer to design TV translabrs with visual and sound mitting use of a selid state excitar.

carriers amplified through the same tube —exceeding A family o1 coaxial cavities has alsc been specially de-
FCC and CCIR speC|f|cat|onE. signec to assure optimum
All ceramic-and-metal con- = Tysical | Typical TN performance of our tubes in
struction assures long-life Plate Plat2 Drive |Qutput**| UHF operation. For more
and reliability under severe Votage | Current | Power Pawer informatior about these
envifonmental conditiors. |TubeType | (voits) [ (amps) | (watts) | (watts)| ¢ 1 oc'and our entire line of
Hundreds are in field use fo- EH 327 | 2300 : 65 | 25 | UHF trioces and tetrodes,

day at low operational cost  |[TH331 | 3500 | 18 [ 5) 1800 | please circle the appropriate
These tetrodes are part of the TH 290 3500 3.0 100 2000 number of the Reader Serv-
most comprehensive line of == e ~ —  ice Card or contact us
UHF tubes available. They  *THREE-TONE TEST **peak sync level in class A opavation.  directy.

/

-

THOMSON-CSF
Thomson-CSF Eleczron Tubes, nc./50 Rockefeller Plaza,/New Yark, N.Y, 10020/(212) 245-3900

\

Circle Number 20 on Reader Reply Carc
October, 1970
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Transistor tests range from a
serics of many accurate measure-
ments  displayed on  charts and
graphs down to the simple go/no-go
tests suitable for scrvicing tech-
niques. The test method described
here is of the latter type, and is of
value because the majority of trans-
istor failures are of the catastrophic
type such as open or short circuits.
With some exceptions, the method
also works quite well in-circuit.

An old, but still useful, method
of testing transistor junctions with
an oscilloscope as the display de-
vice is given in the schematic of Fig-
*BE Solid State Editor.

<)
NA
w!

p SN

Fig. 1 Schematic of a transistor testing adapter for
use with almost any oscilloscope. Both vertical and
horizontal deflection voltages are supplied by the
adapter, and no locking of the scope
needed. Two values of resistors are shown: 330
ohms for in-circuit and 3.3K-ohms for vout-of-cir-

cuit transistor or diode tests.

Fig. 2 Single straight lines produced by open or
shorted transistors {following the simple pre-adjust-

ing explained in the text).

(A) A horizontal line in-
dicates an open across
the test leads.

test leads.
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is ever

{B) A vertical line indi-
cates a short across the

ure 1. Any base-cmitter or base-
collector junction of a transistor ex-
hibits diode characteristics. That is,
when the element miade of “P” ma-
terial 1s positive relative to the
other clement made of “N” ma-
terial, resistance of the junction is
at a minimum. Conversely, negative
voltage applied to the “P” clement
and positive to the “N” element will
cause ncarly an open circuit between
the two. AC voltage applied to such
a transistor junction will cause it to
be conductive to current flow dur-
ing one-half of tke sine wave. The
cmitter-collector path involves two
dissimilar diodes of opposite polari-

the same waveform.

(C) A PNP transistor with the emitter connected to H and the coliector to
G. Rectification is inetfficient, and scope gain must be increased to obtain

a large waveform.

www americanradiohistorv com

Use your scope to
check transistors

By Carl Babcoke*

ties, therefore rectification is some-
what indefinite.

Interpretation of the scope wave-
form is the only difficult part of
this test, so wec will show photo-
graphs of typical waveforms to
guide you. The circuit causes both
the waveforms supplied to the ver-
tical and horizontal amplifiers cf the
scope to be changed by the condition
of the transistor junction “diode’.

A horizontal line, as shown in
Figure 2a, indicates an open circuit,
or a vertical line (Figure 2b) indi-
cates a short across the test leads.
In fact, the scope is pre-set by short-
ing and opening the tast leads before

Fig. 3 waveforms typical of most normal germanium transistors.
(A) PNP polarity transistor with base connected to H and emitter (or col-
lector) to G. A diode with the cathode connected to H and the anode to
G will produce the same waveform.
(B) The same PNP transistor with the base connected ‘0 G and the emitter
{or collector) to H. A diode with cathode to G and anode to H produces

Fig. 4 Silicon transistors present further

problems.

{A) One type of NPN bdolarity silicon tran-
sistor with the base connected to G and
the emitter to H. The 2xtra negative-going
tip on the right is evidently zener action.
It is not scope overload, nor does it appear

in the base-collector waveform.

{B) Collector-emitter t=sts show an open
¢circuit, when the transistor is & silicon

type.

BROADCAST ENGINEERING
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a transistor is tested. The “H” in-
put on the scope is the external hor-
izontat sweep input, and the sweep
selector switch must be set to cor-
respond. With nothing connected to
the test leads, adjust the horizontal
gain control for a horizontal line
on the scope for about one-half
screen size in length. Short the test
leads together and adjust the ver-
tical gain switch and control for a
vertical line of about the same
height as the length of horizontal
line in the previous step. Focus and
becam intensity of the scope should
be adjusted normally.

Typical waveforms for a non-de-
fective germanium PNP transistor
tested out-of-circuit are shown in
Figure 3. Connections of a specific
test lead to the specific transistor
clement are listed so you can use
this method of identifing the polar-
ity of diodes or transistors. Other-
wise, il is not necessary to observe
polarity in connecting the test 'cads,
the right angle waveform will face
the opposite direction if the leads

are reversed or the polarity of tran-
sistors changed.

Silicon transistors produce the
same waveform as germanium types
in the base-cmitter and base-collec-
tor tests (the zencr effect shown in
Figure 4a has been in all the base-
cmitter tests of silicons I have made
so far), but emitter-collector tcsts
(Figure 4b) show an open circuit.

Sharp corners on the scope wave-
form are the hallmark of a good
diode or a good transistor junction.
This is true also during the valuable
in-circuit tests. If other components
obscurc the sharp corner, remove
the transistor for a more definite
test.

Waveforms produced by resist-
ance, capacitance or inductance
(without a transistor or diode) are
shown in Figure 5. Comparable
waveforms with transistor junctions,
as might happen in-cirecuit, are
shown in Figure 6. Actual in-circuit
waveforms are pictured in Figure
7. The 3.3K-ohm resistor was used
to intensify the waveforms. Be sure

the power is turned off to the cir-
cuit under such tests.

Some of the advantages of this
method of testing transistors as rec-
tifying diodes are as follows:

* Extreme speed. Just attach the
test leads to base-cmitter, basc-col-
lector and emitter-collector in se-
quence. Any short or open indica-
tion stops the test with the diagnosis
of *“defective transistor™.

* No charts or scales. There is
onc value of resistor to select for
in-circuit and a higher value for out-
of-circuit; that’s atl,

Disadvantages of this test method
are as follows:

* There is no indication of mod-
crate leakage.

* The cmitter-collector path of
silicon transistors always test open,
thus only a short can be detected.

* No numerical ratings can be
found by the test.

Next month, we shall explore
other methods of transistor testing
such as DC beta tests, resistance
tests and turn-off /turn-on tests. A

(C) The same transis-
tor connections with a
3.3K-ochm resistor in
parallel between base
and emitter.

{D) A PNP germanium transistor with the emitter
connected to G, the base to H through a 6.8K-
ohm resistor, and a 6.8K resistor in parallel with
the base and emitter. The waveform approaches
that of a pure resistance, but the diode corner is
still visible.

Fig. 5 waveforms produced by resistance, capa-
citance or inductance without a transistor.

(A) A 3.3K-ohm resistor across the test leads gives
this tilted waveform.

{B) Either a .47 mfd capacitor or a filter choke
across the test leads produces a near-circle.

(E) Same transistor with emiter connected to G,
the base to H through a 6.8K-ohm resistor, and
a .068 capacitor in parallel with base and emit-
ter.

Fig. 6 Waveforms of a transistor with added resis-
tance or capacitance.

o

(A) A PNP germanium

Fig. 7 In-circuit waveforms.

(A) Emitter-to-collector of a PNP germanium
transistor connected to an unloaded audio out-
put transformer.

(B) Emitter-to-base of the same transistor (in-

(B) The same transistor cluding bias resistors and electrolytic coupling

transistor with the emit- connections with a 3.3K- capacitor).
ter connected to G, the ohm resistor in series
base to H, and a .25 ca- between base and H.
pacitor in paralliei.
October, 1970 47
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Remote Metering Cure

At WHIO, we have been oper-
ating our AM transmittcr by rc-
mote control for a number of years.
The neced for more operating and
metering positions madc it necessary
to purchasc a ncw systcm.

We were able to usc the existing
metering pick-up units with the new
remote control system . . . or SO w¢
thought!

The transmitter voltage, current,
and AC potential worked beauti-
fully, only rc-calibration was re-
quircd. However, when the common
point and antenna sample lines were
connected into the new system, we
had morc than a few moments of
panic. The remotc meters fluctuated
wildly up and down scale! Aftcr a
few cups of strong coffec, and a
quick look at the help wanted ads,
we decided that we had better make
it work (new pick up units were not
rcquested and the company purse
strings had alrcady becn tied on
the project).

A look at the sample lines with
a scopec showed that the required
DC meter voltage had so much
“grass” superimposed on it, that the
meter voltage was all but invisible.

The old system worked because
the interfering signal was AC caused
by modulated RF being induced into
the sample lines, and the remote
meters were DC movements. 1 sup-
pose the capacity of the TELCO
line helped, too.

The new system didn’t work be-
causc the sample voltages arc pro-
cessed, and converted to audio tones
for telemetering, The interfering sig-
nal completely overloaded the pro-
cessing circuits in the new remote
control.

After trying capacitive and/or in-
ductive filters, plus a large amount
of extra grounding (with little suc-
cess), we thought of an old trick
used a few years ago to filter noise
out of a 10-meter mobile receiver.

It's a coaxial capacitor brought
out by Sprague under the name of
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“hypass™. A search of my personal
junk box came up with two of these
of doubtful vintage and condition.
They were installed in one of the
lines, and (whew!) the remote meter
held stcady.

Ncw capacitors (0.5-50 volt) were
purchascd and mounted in a metal
box to isolate the noisy input from
the clean output, the systcm cali-
brated, and put into operation.

Work was then started to con-
vince the boss that I am, indecd, a
genius, and worth more money, etc.,
ctc. However, he considers this sort
of thing as “part of thc job”. Any-
how, it’s nice to know that us old
foggies can come up with an OLD
trick to tame the new breed of digi-
tal equipment.

Jim Shupe
WHIO-AM
Dayton, Ohio

ATC Modification

Cuts Air Failures

At KGO Radio in San Francisco
we have 14 ATC Criterion series
tape machines in operation. This
being a news type station and a net-
work owned and operated station,
these machines sec quite extensive
duty. For a number of months we
were having difficulties with motor-
boating, hum and other similar
problems that seemed to originate
in the plug-in type amplifier and
power supply. '

We tried cleaning and bending the
contacts on the modules with no
success, Then we opened the cans
to discover that the component
boards inside relied upon the metal
spacers for conductors between the
circuit boards. Tightening the screws
that hold these spacers in place was
effective for a brief time, but then
the old problems would return,

The solution to the problems
came when we decided to provide
standard wiring between the com-
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ponent boards. Since there is insuf-
ficient clearance between the edges
of the boards and the cover to run
wires, it is necessary to cut indenta-
tions in the boards, This can be ac-
complished very simply by using a
small, abrasive type mandrel
mounted in a ¥a inch electric drill,
Have now wired all of the plug-in
units; amplifiers, cuc amps, and
power supplies in our ATC ma-
chines, resulting in reduction of air
failures by at lcast 90 percent.

R. V. Stuart

Daly City, Calif.

Alert Canadian Station
Spoofs Vandals

The incidence of vandalism was
increasing at the transmitter. Noth-
ing broken or broken into, but writ-
ing on thc building walls, broken
glass in the lanc and missing bulbs
from the ATU hut outside fixtures.
Small things that would probably
grow if something wasn’t done and
as is usually the casc, donc cheaply.
Then 1 read where Canadian author
Farley Mowat had solved a similar
problem at his farm, Figure | shows
the solution, The black edged yel-
low triangular sign reading “Danger-
Radiation hazard 1o unprotected
personnel” coupled with the tech-
nical appearance of the site has re-
moved all signs of any “visitors”.

All the sign means is: Don’t walk
around with your shirt off or you
may get a sunburn. The only indi-
cation of anyone near the property
was a snowmobile track up to one
of the signs, and straight back to
the road.

At the same time the signs were
erected 1 installed two small horn
speakers under the eves of the trans-
mitter building. Program sound is
constantly fed to the speakers giv-
ing the impression that someone
(Continued on page 50)
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Installation at KOAT-TV, Albuquerque, N.M.

ENVIRAZONE II

WHAT IS ENVIRAZONE 11?7 Envirazone II is a specially
designed (with the help of TV engineers) laminar flow
module which provides the cleanest possible conditions
(Federal Standard 209a, Class 100) at the video head and
tape transport area where it really counts.

WHAT IS THE PRINCIPLE OF ENVIRAZONE IN? Envirazone II
completely isolates the VTR unit from the surrounding
ambient air. Room air is circulated through high efficiency
particulate air filters. These filters remove particles 0.3
microns and larger with an efficiency of 99.97% and dis-
charges the air in a laminar pattern at a velocity of 90 feet
(+20 feet) per minute. This ultra-clean air gently sweeps
the tape head and transport area remov:ng all airborne
contamination within the area and provides a positive barrier
against particles from the surrounding dirty environment.

WHAT ARE THE RESULTS? With the removal of dust and

other particulate matter from the air, abrasive action upon
the headwheel and video tape is greatly reduced.

Over 150 stations, in all parts of the U.S. arnd in all climates,
are proving that Envirazone II improves VTR performance
and cuts replacement costs.

In every instance the chief engineers have noticed an absence
of dust which ordinarily accumulates on and throughout the
VTR equipment. As a result many have mer:tioned that relay
failures within the actual VTR equipment have been almost
completely eliminated. Others have commented that there
has been a reduction in the amount of video “drop-out”
since the Envirazone II units have been installed. And finally,

i £rzvirea

[0 0 P B DM PR m

Conivaacly O BECT

* /ncreases headwheel life

* Increases tape life

* Reduces video drop-out

* Reduces electronic equipment failures

perhaps by far the most important result noticed, is that
the headwheel life has been dramatically increased. Many
TV stations have reported in excess of 100% increase in
headwhee] life — resulting in a potential savings of thou-
sands of dollars annually.

Video equipment and tape manufacturers have been saying
for years that environments within VTR rooms should
approach that of clean room conditions in order to improve
video headwheel and tape life. Now, thanks to Envirazone 11,
these conditions can easily be obtained with a minimum
of investment.

OTHER APPLICATIONS? Envirazone II, because of its porta-
bility and slimline design, has almost unlimited use. Several
stations have installed units directly over film islands, tape
storage racks and slow-motion projection equipment. Envira-
zone II units are also used in numerous mobile TV vans and
in remote installations where airborne dust has been a
serious problem.

SHOULD YOU INVEST IN ENVIRAZONE 11? with headwheel

refurbishment costs continuing to increase, something has
to be done to extend present headwheel life. Although there
are other variables such as humidity, abrasive tapes, opera-
tional procedures, etc., which are responsible for head wear,
dust has been labeled as one of the worst.

JOIN THE MANY STATIONS NOW SAVING MONEY WITH
ENVIRAZONE Il UNITS. STOP WASTING OPERATIONAL BUD-
GET MONEY ON EXCESSIVE HEADWHEEL REFURBISHMENTS.

for additional information and a list of TV stations now using
Envirazone I1 call or write Lou Sanders, Product Manager,

ENVIRCO P.0. Box 6468 Albuquerque, N.M. 87107 (505) 345-3561

World Leader in Environments for Industry and Medicine

Circle Number 21 on Reader Reply Card
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(Continued from page 48)

may be in the building, acting as
further deterent to prowlers. I con-
nected the speaker amplifier across
a diode detector rather than the pro-
gram line. This serves as a reminder
to staff that the transmitter is on
when work is being done at the
site. Already the saving in bulbs has
paid for the signs and there has been
no indication of vandalism.

W. R. Graham

Kitchener, Ontario

Canada

UNDIRSTAND Vi HAVE AN )
CENCINFERS EXCHANEE Y

Audio-Actuated
Gate wom Fairchild!

MODEL 692 DAT
With exclusive (Auto-Ten®) circuitry, the
FAIRCHILD double automatic audio sig-
nal actuated gate performs various func-
tions of changing gain of one or two
circuits (per section). The 692 DAT can
attenuate channe! up to 8¢ db when not
triggered. When “'ON" series resistance
is 30 ohms. Use it as a compressor
expander or soft switch.

SPECIFICATIONS:
Adjustable trigger thresholds:
40 db and higher.

Turn on time: 3 Milliseconds.
Release time: 0.3 to 7 seconds.
Power required: 6.2, 18 or 24 ¥ DC at 70 ma.

For complele details write today to.

FAIRCHILD

Sound Equipment Corporation
10-40 45th Ave..L.1.C.; N. Y. 11101
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WEW PRODUCTS

(Use circle number on reader service card for further information)

Riker Develops Film Chain

The Cable TV industry’s first
professional quality 8 mm film
chain with TV shutter and synchro-
nous motor, has been developed by
The Riker Corporation. It handles
both Super-8 and standard 8§ mm
films, translating them into video
and audio signals.

Until now, most Cable TV oper-
ators have originated local program
material using monochrome view-
finder vidicon or Plumbicon R cam-
eras and video tape recorders. Mr.
Foster pointed out that the 8 mm
camera is considerably less expen-
sive and easier to use for remotes
than a mobile TV studio. Further,

it is easy to do remote color pick-
ups at night with 8 mm cameras,
a feat next to impossible with TV
cameras.

The Model 709 8 mm film chain
sound projector, with synchronous
motor, TV shutter and ASA mag-
netic sound is available for imme-
diate delivery. Sound can be added
in as many steps as desired, using a
special AUTO BLEND key for
superimposition. Three signal lights
simplify audio mixing: green for
playback, red for recording and
white for sound on sound superim-
position.

Circle Number 50 on Reader Reply Card

Riker Super-8 Film Chain

Service Tools

A number of new “fix-it” tools,
with special applications in the ser-
vicing have just been introduced by
Xcelite Incorporated, manufacturer
of precision hand tools.

A pair of super long (20% " over-
all), fixed handle, hollow shaft nut-
drivers with hex openings of %"
and 5/16” is designed to simplify
work involving color TV tuners, be-
zels, and other up-front compon-
ents where the only access is through
the back of the set. However, Xce-
lite states that, on many other jobs,
the extra length of these nutdrivers
will be found to be a great conven-
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ience, particularly since more power
can be applied with less effort than
with shorter tools. Features include
rigid shafts; precision, cold-drawn,
case hardened sockets; color-coded,
plastic (UL) handles.

Two interchangeable 7/16"” and
14" external hex Palnut Ccriver
shanks, which fit all Xcelite 99
handles including Tee and ratchet
type, are also offered. These are
said to save time and prevent dam-
age to fasteners or equipment when
removing inverted Palnuts of the
most common sizes found on bal-
ance controls, on-off switches and

(Contintied on page 52
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CALMS TAPE TENSION.

Headache? Take aspirin.

Tape tension trouble? Take TEAC.

For instance, take the A-6010U sterec tape deck here — with its unique tape tension
control system: an inertial flywheel and compliance arm for precision record/playback
running speeds and smooth, fast winding. This system helps reduce external factors
contributing to wow and flutter, such as warped reels and splices.

TEAC offers fast relief for other common complaints, too: unique phase sensing auto
reverse operates electronically at any chosen point on the tape, or takes a sensing foil
if you'd rather. Separate heads permit source- or off-the-tape monitoring while recording
for easy A/B comparisons. And our exclusive symmetrical control system makes tape
handling logical and easy — fast or slow, forward or back, at a flick of the finger.

This tape deck can’t cure everything that ails you, but you’re bound to feel
better once you own one.

TEAC @

TEAC Corporation of America * 2000 Colorado Avenue * Santa Monica, California 90404
Circle Number 22 on Reader Reply Caord
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TP-1B
Tape Cartridge
Winder

This rugged and de-
pendable tape winder fills a need in every
station using cartridge equipment. No
longer is 1 necessary to restrict your
cartridge operation to stock sizes, or to
tie up your conventional tape eguipment
loading cartridges. The TP-1B handles all
reel sizes {up to 3600’ of 1 mil tape),
winds new or old cartridges in any length,
Available with or without Spotmaster tape
timer, providing precise minute and sec-
ond calibration for creating exact-length
tapes. TP-18 is $104.50, with Tape Timer
$129.50. Lubricated tape and empty car-
tridges are also available

BROADCAST ELECTRONICS, INC.

e AF ¥

88108rookville Rd., Silver Spring, Md. 20910

ROTARY AUDIO
and RF
aftenvators

Send now for this compact 12-page at-
tenuator catalog, filled with detailed
information cn numerous rotary step
variable audio and R.F. models. Circuits
include ladder, potentiometer and T
types. It has application data, gain-loss
table, circuit diagrams and outline draw-
ings. Shallco products have a 2-year war-
ranty covering material and workmanship.
Standard items are delivered in 3 weeks.

SHALLCO, INC.

P.0O. Bex 1089 Dept. BE-100
Smithfield, N, C. 27577

Circle Number 23 on Reader Reply Card
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volume controls of most TV sets,
record players and portable radios.
Shanks are hollow so that they easily
slip over projecting shafts.

For fast, clean, tip cutting of fine
wires, especially in close quarter
work, Xcelite is now making avail-
able a new pair of miniature, close
cutting diagonal pliers. Lightweight
and only 4” long, these economical
pliers feature forged alloy steel con-
struction with polished head and
precision hand-honed and hardened
cutting edges. Comfortable, plastic
coated Cushion Grip handles and
a coil spring opener reduce hand
fatigue and recommend this tool for
electronic and electrical assembly
operations as well as service work.

Circle Number 51 on Reader Reply Card

Video Tape
Editing & Control

A new line of flexible, automatic
video tape editing and control sys-
tems, designed to meet the require-
ments of both the broadcaster and
the production facility, has been
introduced by Datatron Inc.

Known as the “VIDICUE 5000”
the system enhances the use of the
quadraplex VTR for the broadcast
facility by providing precise, eco-
nomical control of program and
commercial construction. For the
teleproduction facility, the VIDI-
CUE can function as a highly
sophisticated, computerized editing
system, enabling the user to perform
on tape what he had only been able
to do on film in the past due to
cost and technical restrictions.

The minimum basic editing sys-
tem includes the VIDICUE Model
5100 Time Code Generator and the
5200 Control Unit. A single genera-
tor supplies an amplitude modula-
ted code (identifying hours, minutes,
seconds, and video frames) to any
number of video or audio recorders
within the facility.

This code is recorded on the cue
track or one audio channel while
recording or previewing the tape.
Time in hours, minutes and seconds
is displayed as a digital readout on
the 5100 unit or on optional remote
parallel displays.

The system uses a 30 pps code
with a nominal carrier frequency of
600 Hz, thus assuring ease of dis-
tribution on audio pairs or phone
lines within or between facilities.
In addition, interface requirements
are kept to a minimum and basic
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reliability is enhanced. Wide code
bits distributed over the entire time
frame provide for greater differen-
tiation between bits, promote dis-
crete video frame resolution, and
assure readibility under the most
extreme circumstances and severe
dropouts. Typically, existing cue
track heads on mos® recorders may
be used, and no modificaticn of
most cue amplifiers is required.
The 5200 Control Unit portion of
the VIDICUE 5000 provides auto-
matic search and cue, frame syn-
chronization, and editor control of
one, two, or three recorders. More

machines may be controlled with
the addition of an op:ional Program-
med Editor Control.

As a universal editing system,
the 5200 is designed to interface
with any highband broadcast record-
er, quality helical VTR capabie of
insert electronic editing, and any
servo controlled multi-channel pro-
fessional audio recorder.

Four basic modes of operation
are performed: Cue,/Preview—con-
trol of single machine; Sequential
Edit—assembly of scenes on the
record tape from the playback;
Insert Edit of new material in a
prerecorded tape; ard A * B roll—
involving precise control and syn-
chronization of thres machines for
effects edits.

Circle Number 52 on Reader Reply Card

Instant Studio Dolly

A unit on wheels which provides
a mount for a television camera and
monitor, a platform for a VIR unit,
and five integral quartz lamps and
a microphone input on an exten-
sion boom converts any room into
an “instant television studio” is now
being offered by TV Dolly-Lite Sys-
tems.

BROADCAST ENGINEERING
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Called “TV Dolly-Lite” the 220-
Ib. unit also has its own simplified
control panel for the operation of
the equipment mounted on the unit
—and rolls easily from room to
room. With only a few minutes’ fa-
miliarization, any amateur operator
c¢an achieve necar-professional re-
sults.

The TV Dolly-Lite does not come
with a camera, microphone or video
tape recorder. Thus, presently-
owned equipment can be packaged
on it, or new equipment can be pur-
chased to suit the requirements of
the user.

In operation, the integral quartz
lamps can be pre-set to provide any
desired degree of illumination—on
any subject the camera points to—
even for color telecasting or record-
ing. And once the lamps are set,
the camera remains on the light axis,
even during panning and tilting. A
single operator can move the en-
tire unit casily for dolly-in or dolly-
out effects, The unit draws 30 amps
of power, and its single power cord
permits casy maneuverability in op-
eration. There are no bulky cable
bundles to contend with.

Circle Number 53 on Reader Reply Card

Decorator Switches

A new “Decorator Line™ of Push
Button Switches, which enhance the
pancl appearance, is now available
from GRAYHILL, INC,, La-
Grange. IHinois. This new line of
switches combines panel style with
the contact systems of the GRAY-
HILL Serics 30 or Scries 46 Push
Button Switches that have been
proven reliable in many thousands
of applications. The design provides
maximum versatility in combining
the correct front-panel appearance
with the correct contact system. The
“Decorator Line” includes 32 dif-
ferent switch combinations (without
consideration of button color).

Clrcle Number 54 on Reader Reply Card

Digital Frequency Counter

The new Telectric {requency
counter CMC Model 616 offers
direct readout of frequency measure-
ments up to 225 MHz. This capa-
bility is due to built in pre-scaling
circuitry. It allows the 616 to offer
the higher frequency measuring ad-
vantages at a cost comparable to less
capable instruments. The pre-scaling
technique is a divide-by-10 circuit

October, 1970

AT LAST A RELIABLE REBUILT POWER GRID
TUBE AT HALF THE COST OF A NEW TUSE.

If you need quick delivery we can also ship from our stock
of rebuilt tubes.

We are power grid tube specialists rebuilding all popular types

of thoriated tungsten filament tubes (1 KW & up). Among these are
the 6076, 5762/7C24, 3CX2500A and F3, 3CX3000A, and F1,
4CX5000A, 5CX1500A, 4CX10,000D, 4CX15,0004, 5531,

5541, 7007, 6251.

Our processing and test equipment utilizes the latest in Vacuum
technology and dynamic test analyzers. The advanced equipment
design and our product quality control have been instrumental

in extending our tube warranty to 3000 hours — the highest in the
industry. There are now over 400 siations using Econco

rebuilt power tubes.

For more information write or phone:

ECONCO BROADCAST SERVICE INC.
2C0 College Street

Woadland, CA 95695

PH. 916-662-4495

Circle Number 24 on Readar Reply Card
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New Products
(Continued from page 53)

in the input amplifier. The decade
counting units count and display
every tenth pulse.

The 616 uses all silicon semicon-
ductors for extended life and relia-
bility. The counter has an extended
operating temperature range of
—20°C to 4 55°C. The silicon semi-
conductor display storage circuitry
gives the added advantage of a fast
response time to readout changes.

By adding one of the 616s Fre-
quency Converter Modules, The 616
may be extended to 1.3 GHz or to
3.3 GHz. By adding the Model 633
Time Interval Function Module, the
616 counter can be converted to a
Period or Time Interval meter with
resolution to one microsecond.

Typical applications include:
alignment of UHF communication
links; calibration of HF signal gen-
crators; direct monitoring of AM,
FM, and TV carrier frequencics;
checkout of radio transmitters; test-
ing video systems and pulse genera-
tors. The 616 is capable of running
from cither 110 VAC or 230 VAC

(for overseas use).
Circle Number 55 on Reader Reply Card

GOOD
SOUND
BUSINESS

Check these
fow prices

Color VT Recorder

A new color videotape recorder
offering both insert and assemble
editing has been placed on the mar-
ket by International Video Corpo-
ration, it was announced by Don-
ald F. Eldridge, IVC president.

“The 1VC-870 vertical interval
editor inserts new material into pre-
viously recorded programming and
electronically splices or assembles
material from two separate program
sources, such as live cameras or
other recorders. Tearing, rolling, dis-
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on new or reconditioned Ampex or Scully Heads

Three new heads installed in your Ampex
head assembly for only $97.50. Or, your
3 heads reconditioned, wear permitting, in
your Ampex or Scully 3-head assembly.
This will give you continuing service as
good as new. Taber heads offer these ad-
vantages:

+ Meet, or better, original specifications
» Assembly returned promptly
- Loaner assemblies available if needed.

Call or MANUFACTURING AND
write: ENGINEERING COMPANY
OAKLAND INTERNATIONAL AIRPORT
P.0.BOX 2365  OAKLAND., CALIFORNIA 94614

PHONE: (415) 635-3832 + SHIPPING ADDRESS: 2081 EDISON AVE. - SAN LEANDRO, CA. 94577

Taber also offers four
new heads for your
Ampex VTR audio as-
sembly for only $31C.

Senc for our free
brochure today.

TABER 1S THE NATIONAL
DISTRIBUTOR OF
STL TEST TAPES

Circle Number 26 on Reader Reply Card
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tortion and other loss of information
are completely eliminated,” Eldridge
said.

The IVC-870 features capstan
servo for precise timing of program-
ming, a second audio track, built-in
speaker/amplifier, and offers excel-
lent time-base stability. Four-motor,
servo-controlled design assures ‘ast
lockup. Video bandwidth is § MHz,
video signal-to-noise is 44 dB and
horizontal resolution is 400 lines.

Designed for closed-circuit use,
the recorder is ideal for either local
or remote applications. Available in
a portable carrying case or as a deck
for rack mounting, the IVC-870 will
play in any position. In the portable
case it weighs 78 pounds.

Cirele Mumber 56 on Reacer Reply Card

Chromium-Dioxide
Tape Cassette

The first commercially-available
cas:ctte to utilize chromium-dioxide-
coated recording tape has been an-
“ou~ced by BASF Systems I-wc.,
Bedfod, Massachuset’s.

According to Jack Jackson,
Manager of Marketing Techmical
Services for BASF, the new Chrome
Cassettc approaches professional
reel-to-reel recording quality when
recorded on a suitatly-based ma-
chine. The special chromium-
dioxide coating offers a number of
advantages over iron-cxide formula-
tions. It provides high sensitivity
with low print-througn, better high
frequency response and dynamic
range, cxcellent fidelitv at the slower
cassette recording speed, and free-
dom from dropouts aid head clog-
ging which sometimes result from
iron-oxide surface defects and rub-
off.

BROADCAST ENGINEERING
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Because chromium-dioxide can be
applied in a thinner coating with-
out sacrificing performance, a
thicker, stronger tapc base can be
used for extra durability without loss
of program time. The new Chrome
Cassette is presently available with
playing times of 30 minutes (C30)
and 60 minutes (C60).

Circle Number 57 on Reader Reply Card

Tape Recorder

A new tape recorder/reproducer
developed for the professional re-
cording industry has been an-
nounced by Tape-Athon Corp.

The new recorder, designated
Model 1000, is cquipped with a
number of significant features in-
cluding a drive system consisting of

three motors and two solenoid con-
trolled capstans. Such a configura-
tion provides separate movement of
cach capstan, reducing wow and
flutter to minimum regardless of
reel loading or torque. The tone
quality produced by such a tape
drive is said to be superior to stan-
dard single drive systems.

Also featured on the new machine
is a tape lift mechanism that lifts
the tape toward the pickup heads
or away from the heads, completely
out of the field. This tape lift move-
ment may be activated either man-
ually or automatically. An illumi-
nated “CUE” button, on the front
panel of the recorder is used to con-
trol the tape lift motion.

Circle Number 58 on Reader Reply Card

Tape Deck
Sony Corp. of Japan has intro-
duced a successor to the Model 355
—the Sony Model 366.
New features on the Sony Model

October, 1970

366 tapc deck include automatic
total mechanism shut-off, mike/linc
mixing, record equalization selector
switch, built-in sound-on-sound, and
hyperbolic heads, which do not re-
quirc pressure pads.

The unique shut-off mechanism
automatically turns the motor off
and returns the transport to the
“stop” position when the tape runs
out or breaks, This disengages the
pinch roller and record buttons. The
fecature climinates the posibility of
forming an undesirable flat spot on
the pinch roller,

Separate controls regulate the
record levels of microphone and line
inputs. Also, both microphone and
line inputs may be mixed and re-
corded simultaneously. The record
cqualization curve for either stand-
ard or low noise, high-output tapes.

Circle Number §% on Reader Reply Card

CATV Signal Generator

Tektronix, Inc., announces the
144 NTSC Test Signal Generator,
designed to provide high-quality
television test signals for cable and
broadcast TV systems. Combincd in
one compact, solid-state unit are:
NTSC encoded color bars, full-ficld
or split-field; modulated staircase
with variable APL, 10% to 90%
and fixed APL, 50%}; convergence
crosshatch; and vertical interval test
signals, staircase or color bars.

The 144 is not only a signal gen-
crator. 1t is a complete EIA sync
generator with a temperature con-
trolled color standard providing ex-
cellent frequency stability. Digital
integrated circuits are extensively
used to achieve stability, accuracy,
and reliability. Outputs are subcar-
rier frequency, composite sync and
blanking, vertical and horizontal
drive, burst, composite video and
the convergence pattern signal. The

www.americanradiohistorv.com

Number 82 in a series of discussions
by Electro-Voice engineers

THE
SPEAKING

TUBE

ROBERT JACESDN
Projact Engimesr,
M rophones

-

A major problem for play-by-play an-
nouncers as well as disc jockeys and radio
news commentators is staying ‘“‘on mike”.
With scripts and cue sheets hand-holding
the microphone is no answer. Yet most
microphone stands or booms either get in
the way, or limit the view of the an-
nouncer.

In order to solve this problem, a new type
of personal microphone has been devel-
oped. It is the result of basic work done
for astronauts and airline pilots where
continuous communications is wvital.

The Model RRES51 personal microphone is
a tiny dynamic unit that clips to a head-
band or to the frame of most eyeglasses.
A small (3/16" dia.) tube extends from
the microphone to the lips of the wearer.
The tube is adjustable to fit any user. The
microphone is thus always very close to
the announcer’'s mouth, yet never inter-
feres with normal vision or speech, leav-
ing the hands completely free.

The entire assembly weighs less than 13-
ounce to permit long periods of use with-
out fatigue. The mocrophone plugs into
a battery-powered transistor preamplifier
that can be worn on the belt of the user.
An on-off switch is combined with a test
light that signals when less than 8 hours
of useful battery life remains. A momen-
tary push button allows the user to mute
the microphone without using external
switching.

The microphone system has undergone
extensive field testing to prove its use-
fulness. Although basically omnidirectional,
its proximity to the mouth (about 114”)
and its location just out of the main air
stream offers performance similar to a
noise-canceling type, but without the
“pops’” usually associated with close-talk-
ing microphones.

Smooth, wide-range reproduction is en-
hanced since there is no large microphone
(or hand} in front of the mouth to pro-
vide a “baffle” effect that can cause sharp
peaks and dips in response. Frequency re-
sponse from 80 to 10,000 Hz is obtained
and the RE51 can be mixed with other
conventional broadcast microphones with
no reduction in quality.

Maximum output level from the preampli-
fier is quite high (-56 dB) and can be
padded with a built-in serewdriver-ad-
justed attenuator. The balanced Lo-Z out-
put matches all standard broadcast mi-
crophone inputs with no unusual problems
from long microphone leads.

Other wversions of the basic design are
also available for communications appli-
caticns, including two-way radio, aircraft
communications (including earphone and
general commercial sound needs.

For reprints of other discussions in this series,
or technical data on any E-V producls, wrile:
ELECTRO-VOQICE, INC., Dept. 1003V,

638 Cecil St., Buchanan, Michigan 49107

EleilhoYores

& QULTON subsidiary

Circle Number 27 on Reader Reply Card
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144 is an ideal sync generator for
local program origination.

The 144 also generates a com-
posite color test pattern which is
certain to be of interest to CATV
operators. This unique pattern con-
sists of a full field convergence pat-
tern (crosshatch lines and/or dots)
with two insert areas. The first in-
sert consists of the signal selected
by the VIDEO switch (staircase or
color bars),

Circle Number 40 on Reader Reply Card

RF Load Resistors

With costs increasing in nearly
every sector of the economy, price
reductions are unexpected, rare good
news. Larger production runs and
procurement economics have made
possible substantial 15-25% price
reductions in the TERMALINE®
Hi-Power RF Load Resistors manu-
factured by BIRD Electronic Corpo-
ration.

This line of 3" water-cooled
Loads now includes nine models: 15,
25 or 50 kW continuous power dis-
sipation, 3¥8” unflanged (51.5
ohms) or 318" EIA (50 ohms) VHF
and UHF units. All exhibit low

Tape
i Cartridge
Racks

* Wall mount@g

=

Enjoy real fingertip convenience with these
Spotmaster taps cartridge racks. Three
styles, holding up to 200 cartridges, meet
every need. RM-100 wood rack stores 100
cartridges in minimum Space. for wall or
table top mounting., $47.50. LS-100 lazy
susan rack holds 100 cartridges on table
top rotating stand, $79.50. RS-200 revolv-
ing rack is on casters for floor storage and
mobility, accepts 200 cartridges, $145.50
RS-25 rack sections, used In rotating
racks, hold 25 cartridges, may be wall
mounted individually; rugged steel con-
struction, $13.00.

Order direct or write for details

BROADCAST ELECTRONICS, INC.

A Fiilmways Company
8810 Brookville Rd., Silver Spring, Md. 20910
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VSWR of 1.1 in their operating
band and can be used at DC and
power line frequencies for substitu-
tion calorimetry up to 1500 MHz.

The loads weigh about 13 lbs.,
i.e. they can be bolted to the end
of a line, and are cool to the touch
under full power with only 6-10
gum water flow.

Circle Number 41 on Reader Reply Card

Long Sweep Time

Wave Analyzer
A new plug-in for the Hewlett
Packard Models 3590A/3591A
Wave Analyzers have a sweep time
of 10,000 seconds. Sweep time pro-
vided by other plug-ins is 620 sec-
onds. Low frequency and audio

measurements require slow sweep
speeds—on the order of 1 Hz per
second. This new HP Model 3595A
Sweeping Local Oscillator will cover
10 kHz in one sweep at 1 Hz per
second, or 20 kHz at a sweep rate
of 2 Hz per second. Frequency re-
sponse of low-frequency networks,
transducers, filters, etc. can be mea-
sured over several decades of fre-
quency with a single sweep.

Sweep rates of 1, 2, 10, 100 and
1,000 Hz per second are provided.
The sweep rate can be switched
without transients, so that the less
interesting portions of the fre-
quency spectrum may be traversed
at a faster rate. Log sweeps can be
made at all rates.

Circle Number 62 on Reader Reply Card

MATV Coax Cables

Two distinctly new 82-channel
coxial cables, now available from
Jerrold Electronics Corporation,
claim lower loss, greater mechanical
strength and shielding superior to
common “RG”, ““RG-Foam” or
“foil-drain wire” types.

The Jerrold “Coloraxial” cables
—CAC-6 and CAC-11—have been
engineered to exacting requirements
of 82-channel color MATYV systems,
according to Jerrold engineers. Both
cables have 80 dB shielding and
they retain this characteristic with
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bending and pulling, of the alumi-
num braided shield covering a thick
mylar-aluminum foil tape. The ad-
ditional braided shield (instead drain
wires as in some cables) provides
mechanical protection to the foil
and also allows easier connector in-
stallation in the field.

Featuring lowest loss and flat
match through and beyond VHF,
these new cables assure truly oro-
fessional results. The 80 dB reliable-
shielding is rated at 40 to 50 dB
better than average RG cables.

Circle Number 63 on Reader Reply Carc

CATV-MATV
Systems Analyst

A completely different method in
systems measurement technology is
now available with ths use of a new
type of test equipment now avail-
able from the JFD Electronics Corp.
/Systems Division.

Called the Systems Analyst, the
new unit is considerably faster and
easier to use than ex:sting methods
of checking Cable TV (CATV) and
Master Antenna TV (MATV) sys-
tems.

The Model 7500 Systems Ana-
lyst can be used for a wide variety
of applications, including: sweep-

ing cables for return loss and fre-
quency response; troubleshooting
trunklines; checking amplifiers for
gain; splitters, directicnals and taps
for loss and VSWR; measuring
bandpass of filters and single chan-
nel amplifiers; and calibrating field
strength meters.

Because the Systems Analyst pro-
vides data directly in dB, it is far
easier to operate than conventional
test equipment. Further, the chance
of human error is reduced consider-
ably.

The new JFD unit emits a con-
tinuous, flat signal from 50 to 220

BROADCAST ENGINEERING
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MHz, with an accuracy of = 1 dB.
[t also provides a narrow band crys-
tal controlled reference signal at
73.5 MHz. The amplitude of the
reference signal is accurately moni-
tored on a panel meter and cali-
brated to within =0.5 dB.

Also, the Systems Analyst in-
cludes a built-in 75 ohm compari-
son bridge, enabling the technician
to measurc directly the return loss
of any passive or active 75 ohm de-
vice.

Cir¢le Number 64 on Reader Reply Card

Color Tape Splicer

The Hartman Color Tape Splicer,
designed by George Hartman, com-
bines greater accuracy, dependabil-
ity, speed and convenience to revise
current thinking about mechanical
video tape splicers, is available
through Television Equipment Asso-
ciates.

Features include built-in optics,
automatic battery-operated editing
lamp, and a new high-precision in-
ternal tape cutter. Independent tape
lifters, internally dispensed splicing
tape, and super-sensitive tape posi-
tioning facilitate editing.

Its small size, light weight and
rugged construction make the Hart-
man Color Splicer the ultimate for
for portability and remotes. Sup-
plied in a fitted attache case, the
editing kit includes developer, ap-
plicator, tapc cleaner and all essen-
tial accessories, plus a specially-ed-
ited dissertation on tape editing by
George Hartman,

Circle Number 65 on Reader Reply Card

CCTV Video Monitor

A new compact, low-cost all-
solid-state closed circuit television
monitor with a nine-inch diagonal
picture tube and all-channel off-air
TV reception capability has been
announced by General Electric’s
Visual Communication Products
Department.

The new TH-32-A monitor’s
small size, compactness, and qual-
ity performance make it especially
adaptable for CCTV security and
surveilance applications where

October, 1970

PREVENTATIVE MAINTENANCE

ror VIDEO TAPES?

Yes, with the new RECORTEC Video Tape Conditioner.

® Extends tape and head life by removing loose oxide and debris
from tape surfaces.

® Improves quality of video recording due to reduced dropouts.
® Minimizes tape damage by improving the tape pack.
® Increases VTR utilization.

® Options such as erase, splice count, audio playback, etc., are also
available.

I you take your car in for preventative maintenance regularly, why
not do the same for your valuable tapes to extend their useiul life?

There are many users here and abroad. This equipment pays for
itself in less than one ycar. Let us show you how much you can
save in your tape operations. Call {(413) 961-8821

RECORTECG, INC.

162 $. Whisman Rd., Mountain View, California 94040
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PROFITABLY

If you think the straightest line to
UHF profitability is a ZIG ZAG—
you're right! Jampro offers lower
installed costs, the widest pattern
flexibility and highest gain per dol-
lar of any UHF antenna in the
industry. Omni gains ta 48, with
power capability up tc 120 KW. For
the straight line on UHF profits,
call JAMPRO!

JAM PIRIO

ANTENNA COMPANY

5 DR15I0K DF COMPETER EOLIPRENT CORP
6939 Power Inn Road

Sacramento. Galifornia 95828
{916] 383-1177.
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monitor space and viewing area are
limited.

The monitor’s total picture area
is 38 square inches. Its resolution
specification is better than 350 lines
as a CCTV video monitor with a
1.0 volt composite video feed. The
monitor can be switched from
CCTV video input to off-air VHF
and UHF reception,

Circle Number 64 on Reader Reply Card

Frequency Selective
Voltmeter

The Model 2006 by B&K Instru-
ments features a complete solid-
state chassis and four major output
indicators. It is a portable, self-cal-
ibrating device for use in the 0.1
to 230 MHz frequency range. Mea-
surement versatility is maintained
by using the high impedance FET
or the 50 ohm probe input. The
high sensitivity and wide dynamic
range (2.5 uv to 50 volts) coupled
with two fixed bandwidths make
it ideal for application to nearly
every AM-FM carrier or percent-

of-modulation measurement need.
The precise performance of the
Model 2006 makes it ideal for field
or laboratory measurements. Built-
in recharging circuits and Ni-Cad
batteries are included.
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Video Amplifier
Phase Correctors

Availability of two Rank Cintel
Adjustable Phase Correctors to the
North American market has been
announced by Rank Precision In-
dustries, Inc,

The Correctors, Types A and B,
cqualize phase errors in video ampli-
fiers. Major uses are in the design
of video circuits by engineers and
in the manufacture, installation and
operation of TV transmitters.

A major feature of the Adjustable
Phase Correctors, according to
Rank, is the simplicity of their op-
cration. Once the adjustors are in-
cluded in an amplifier circuit, the
amount of phase distortion present
and the compensation required can

Avtomatic |ris

At the recent Society for Motion
Picture and Television Engineers
Conference in Chicago, Angenieux
Corporation of America introduced
the latest electro-optical mechanical
lens design for the motion picture
industry. Known as the Angenieux
10x12 AVB DA, the automatic iris
system than was previously only
available for reflex cameras has now
been incorporated into the standard
12-120 mm, /2.2 zoom lens with
7%2 inch viewfinder,

Now, users of the Auricon, Bell
& Howell, Bolex, and other non-
reflex cameras can have the cap-
ability of a 3 mode automatic iris

zoom. The Angenieux 10x12 AVB
DA can be used as a “full time”
automatic iris or semi-automatic
iris zoom. By switching the elec-
tronic system off this lens can be
utilized as a normal manual zoom.

Measuring the light that actually
passes through the entire lens, the
completely self-contained system is
capable of accommodating all film
emulsions within a range of ASA
10 through 400. Exposure focus sys-
tem s employed for critical focus-
ing. Upon pressing a button, the iris
opens to full aperture. When re-
leased, the iris returns to the re-
quired opening.
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casily be scen by oscilloscope.

The necessary circuit values are
then obtained by reading the Cor-
rectors’ dials, and a fixed corrector
pad can be substituted for the Phasc
Correctors in the circuit.
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TV Colorcomp

A new instrument which provides
precise color alignment of television
monitors has been developed by the
Electronic Products Division of
EG&G, Inc., Boston, Mass.
EG&G’s Model 570 TV Colorcomp
not only permits a highly accurate
reproduction of a meoenitor color

"
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standard, but is sufficiently sensitive
to detect and correct color differ-
ences more accurately than human
cye perception at high, medium and
low light levels.

Colorcomp permits fast, precise
lincup of any monitor and can be
used with all monitors in a given
arca without nced for separate
memory modules. The Colorcomp
generates three control readings
which define an established color
standard for a given monitor. Lincup
of the monitor is achicved by simply
dialing these control readings on the
Colorcomp and adjusting the moni-
tor controls until a null “zero” read-
ing is obtained on the instrument
meters.

The tri-sensor detector optics and
unique null balance circuit achicve
measurcment precision of better
than 1 MPDC (minimum percept-
able color difference) when the
monitor is adjusted to white. The
necessity for a profusion of control
knobs or data memory modules is
climinated.
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Send Your Industry News
To Broadcast Engineering
For Better Coverage

October, 1970

“Want a Good Job
in Broadcasting?

You’ll Need a
First Class FCC License.’

Matt Stuczynski knows, He'’s the Senior Transmitter Operator of
Radio Station WBOE. His story is typical of hundreds of men who
have used Cleveland Institute Training as a2 springboard to success
in Broadcasting. Here’s what Matt says about Cleveland Institute:

“1 give Cleveland Institute credit for my First Class FCC License.
Even though T had only 6 weeks of high school algebra, CIE's
AUTO-PROGRAMMED™ lessons really made electronics
theory and fundamentals easy. After completing the CIE course,
I took and passed the First Class Exam. I now have a good job
in studio operation, transmitting, proof of performance, equip-
ment servicing. Believe me, a Commercial FCC License is a
‘must’ for a career in Broadcasting.”

If you want rapid advancement in broadcasting, the first step is a
First Class FCC ticket with your name on it. And Cleveland Insti-
tute Home Study is a fast, economical way to get one. What's more,
CIE backs their licensing programs with this money-back warranty:

“A CIE License Course will quickly prepare you for a First
Class FCC License. If you complete the course but fail to pass
the exam on your first attempt, CIE will refund all tuition.”

With Cleveland Institute you get your First Class FCC License or
your money back! Send coupon today for FREE book or write to
Cleveland Institute of Electronics, 1776 E. 17th St., Dept.
Cleveland, Ohio 44114.

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the new G.I. Bill.
If you served on active duly since January 31, 1955, or
are in service now, check box in coupon for G.I. Bill
information.

MAIL COUPON TODAY FOR FREE BOOK
Lo
CI Cleveland Institute
of Electronics
1776 East 17th Street, Cleveland, Ohio 44114

Please send me your FREE book, “How
To Get A Commercial FCC License.”

Name
{prease print)
Address.
City. State. Zip
Occupation Age

] Veterans check here for GI Bill information
Accredited Member National Home Study Council

A Leader in Electronics Training . .. Since 1934 gggg
L- - L]
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100. ADC PRODUCTS—The
new 16-page color catalog of com-
munication components from ADC
illustrates and describes over 400
stocked parts plus many of the
almost 3,000 components available.
Included in the catalog are the ADC
Products-pioneered “Bantam™ line
of miniature plugs, jacks and panels,
plus other telephone-type plugs,
jacks, patch cords, lights, terminal
blocks, jack panels, lamp strips,
lamp sockets, lamp caps, designa-
tion strips, jack strips, and coaxial
jacks, plugs and panels.

101. ALTEC LANSING—The
1970/71 stereo component catalog
features the theme “our products are
a little better” and is the largest and
most comprehensive catalog ever
issued by the manufacturer. Offered
in the 25-page booklet are 12 new

stereo components, including new
speaker systems, complete music
centers, stereo receivers, an elec-
tronic crossover biamp, tuner pre-
amp, and biamp speaker systems.
For those confused by the various
power ratings employed today, Al-
tec offers a simplified explanation
for the difference between RMS
continuous power, total IHF music
power and total music power == 1
dB. A wide variety of Altec “ex-
clusives” are featured throughout
the catalog such as the Acousta-
Voicette which allows a trained Al-
tec dealer to “tune” any room to a
flat acoustical response.

102, AMPEX CORPORATION
—A new 24-page brochure on Am-
pex’s broadcast television equipment
is now available. The brochure
gives features and specifications for

studio recorders; portable recorders;
disc recorders; cameras; video pro-
duction control systems; RF prod-
ucts and broadcast video accessor-
ies, Photographs are also included.

103. ANGENIEUX CORP. OF
AMERICA—Now available is a
four-page pamphlet on their TV
camera zoom lenses for support sys-
tems. These lenses al.ow a fast ex-
change of range extenders, easy
interchange of lenses, and a precise
adjustment of the back focal dis-
tance.

104. B & K INSTRUMENTS,
INC.—Recently therz have been
some changes in the Walsh-Hezley
Act governing noise limits. B & K
Inst. have summarized the latest re-
quirements of the Walsh-Healey Act
in a data sheet entitled “Occupa-
tional Noise Exposure”.

105. CBS LABORATORIES—A
new two-color product brochure for
the broadcasting industry describes
a complete line of audio and video
products for radio and television
broadcasting, and includes a descrip-
tion of the products, their specifica-
tions and price lists. The featured

(Continued on page 52)
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Working with

low voltages and

currents?

“dirty contacts

degrade
performance

The smallest bit of dirt, the thinnest grease film, can seriously impair
the performance of low power circuitry. MS-230 Contact Re-Nu is
the ideal cleaner for switches, relays, connectors, indicator light

bases and sockets . .
resistance. Try it.

. wherever dirt can introduce an unwanted

Price: $2.65/can in cartons of 12 16-0z. cans.
Trial order: 4 cans @ $3.75/can.
Prices f.0.b. Los Angeles, Chicago or Danbury, Conn.

@ miller-stephenson chemical co.,inc.

ROUTE 7, DANBURY, CONNECTICUT 06810
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Our new krypton-halogen replacement

for the PS52 fits the same fixture,

lasts twice as long and maintains
constant color temperature for life.

That’s some replacement.

PS52 1500-watt
incandescent studio lamp.

When you replace a PS5Z studio
lamp you can replace it with some-
thing better.

The something bztter is Sy vania’s
DSF krypton-halegen lamp which
fits the same fixture as the PS52.

[ts average rated life is 250 hours.
More than twice the life of the PS52.

And that’s usetul life, because the
DSF 1s as bright at the end of its life

New DSF 1500-watt
kryptom-halogen studio lamp

as it was at the beg'nning. There's
no derkening with age as in th2
PS52.

And its 3200° K color tempera-
ture 15 there rigkt f-om the begir-
ning. And 1t's stil therc 250 hours
later. Constant.

The DSF has low-noise construc-
tion. There are no loose parts to res-
onate when used with SCR dimmers.

v

R
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-
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o
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With all thzse advantages, the
IDSF is more than a replacement

It's a mejor improvement.

Sylvania Electric Producis Inc.,
'"OC Endicar 5t., Davvers, Massa-
chuserts 01923

SYLVANIA

GENERAL TELEPHONE & SLECTROMNICS
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SOLVE
THEM

the easy, economicel way with the
ADC Mocdel 466 Dual Pulse Delay
Amplifier

Two Bridging Inputs/Two 75 ohm
Outputs with separzte, adjustable
delays.

AMERICAN DATA CORPF

{% HUNTSVILLE ALA

DUAL FULSE DELAY AMP
MODEL 468

The 466 is a self-contained unit
specifically designec to delay neg-
ative pulses used in monochrome
or color video systems. A front
panel screwdriver adjustment al-
lows infinite resolution of overall
delay or delay of leading or trail-
ing edges. Pulse amplitudes may
also be set and maintained. A
416.1 mounting frame houses 8
amplifiers. An adapter plug is also
available for mounting an indi-
vidual amplifier,
466 Dual Puise

Delay Amplifier. .. .$250.00
416.1 Mounting Frame. .$195.00
461.2 Adapter Plug. . . .. $ 35.00

AMERIGAN DATA
GORPORATION

4306 Governors Drive, S.W.
Huntsville, Atabama 35805

Phone (205) 837-5180
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(Continued from page 60)

item in the brochure is a special
color insert on the new electronic
color television broadcasting device,
known as the “Color Corrector”.
This device permits adjustments in
color variations after a television
program has been encoded, and at
any point during its transmission.
The first of its kind for commercial
television, the color corrector has
been termed one of the more signi-
ficant breakthroughs in color tele-
vision broadcasting. The brochure
also features such new generation
products as the Mark Il Image En-
hancer with “crispened-comb filter”
to sharpen television images as they
are transmitted to the home, and the
Dynamic Presence Equalizer, which
enhances audio broadcast signals,
The Color Masking Processor Model
538 and the widely-used Television
Display Systems for digital display
of elections returns, stock reports,
weather and sports are featured.
New models of the popular Audi-
max and Volumax are also detailed,

106. CHRISTIE ELECTRIC
CORP.—A newly revised version of
their catalog AC-70 which covers
their complete line of high-current.
DC power supplies is now available.
The catalog includes complete elec-
trical and mechanical specifications
on over 300 basic and modified
power supplies. Regulation options
include magamp, SCR, series trans-
istor, load-regulated only, and un-
regulated. An integral index ecases
the task of finding the correct sup-
ply for a specified job.

107. COHU ELECTRONICS,
INC.—An expanded, six-page data
sheet on the 6000 Series closed-
circuit television system is now
available. Sheet 6-499 is printed in
two colors, includes 11 photographs
and a block diagram plus specifica-
tions.

108. ELCO CORPORATION—
This expanded 1970 edition de-
scribes 18 connector series includ-
ing MIL-C-21097, modular, and
metal-plate designs with contact
spacings of .100”, .125”, .150",
.156” and .200". Among the 27
sizes ranging from 4 to 84 contacts
are connectors compatible with most
terminating techniques including
automatic and manual wire wrap,
solder, and taper tab, The single-
and dual-readout contacts are of the
tapered, single-beam design, of the
low-cost ribbon type, and of the

wwWwW americanradiohistorv com

high-reliability double-cantilever de-
sign. Insulator materials include
glass-filled diallyl phthalate, nylon,
and polycarbonate, while phosphor
bronze and beryllium copper func-
tion as contact materials. A three-
page illustrated index to all Elco
p.c. connectors permits identifying
the required connector series in-
stantly. The guide contains complete
drawings, detailed specifications and
connector descriptions.

109. ELECTRONICS DIVISION
—of American Relays. The new,
fully illustrated 7-70 Guidebook of
Electromechanical Components and
Equipment introducing a Trans-
ducer Selection Guide is now avail-
able. This new feature, which de-
scribes popular types, functions, and
applications of transducers, is de-
signed to assist the engineer, scien-
tist and teacher in selecting among
listed pressure and position trans-
ducers, accelerometers and load
cells, The 100-page Guidebook con-
tains sections on counters, flow
meters, precision potentiometers,
servo mechanisms, test equipment
and timers, Other categories include
gyros, military synchros, fractional
horsepower motors, blowers and
stepping switches. All material in
stock for immediate delivery.

110. ENTRON, INC.—An illus-
trated brochure—"The Key to Easy
Maintenance . ., . Passives with a
Test Point"—describing their new
CATV line with input and output
test points that enable signal levels
to be monitored throughout a cable
system is now available, Available
directly from stock, the line includes
splice blocks, multitaps, directional
couplers and a power insertion unit.
Each will accept the Entron TP-4
test probe, which can be used to
measure RF levels and 60 Hz AC
voltage. The new passives, designed
for CATV systems operating in the
frequency range of 10 MHz to 300
MHz, feature corrosion-resistant
housings, stainless hardware, and
sealed pressure-proof fittings.

111. ESC ELECTRONICS—A
new 12-page brochure describing
their Dual In-line LC Filter Series
is now available. The brochure gives
part numbers, specifications, feasi-
bility ranges, attenuation, phase shift
and group delay characteristics, and
time response for its lowpass, linear
phase and highpass filters. The fre-
quency ranges of these filters are 1
KHz to 10 MHz and imepdance

BROADCAST ENGINEERING
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ranges are S0 ohms to 5000 ohms.

112, FAIRCHILD SEMICON-
DUCTOR-—A cross reference guide
listing the company’s complete stock
of plastic transistors which are the
nearest cquivalents to more than 400
standard industry 2N types is now
available. The listings arc contained
m a two-color pamphlet that folds
out, accordion fashion, into |8
pancls. Each pancl mecasurcs 7 by
314 inches, The publication is called
“Fairchild Plastic Transistor Indus-
try Cross Reference Guide”.

113, INTERNATIONAL REC-
TIFIER,—Scemiconductor Div. All
major 1R semiconductor devices arc
presented in an casy reference for-
mat in the new 20-page, full color,
illustrated ““Short Form™ Scmicon-
ductor Device Digest. The book re-
flects the company’s in-depth prod-
uct capability. IR’s line of clectronic
devices covered in the company’s
Device Digest and indexed on the
cover for quick reference includes:
Silicon Controlled Rectifiers, Power
logic Triacs, High Powcer Silicon
Reetifiers, Selenium Rectifiers,
Zener Regulators, Low Power Sili-
con Rectifiers, Silicon Assemblies,
Light Sensitive Deviees, and Heat
Exchangers (to use with scmicon-
ductors). Each category of semicon-
ductor dcevices is presented in
compact tables and charts giving
ratings, paramcters, and other im-
portant specifications.

114, JERROLD ELECTRONICS
CORP.—"Systems and Products for
TV Distribution™ is a recent catalog
published by Jerrold with a subtitle
that rcads “for apartments, hotels,
motels, schools, hospitals”. This in-
formative booklet includes numer-
ous product photos and spees on
virtually cvery one of its 32 pages
that cover the industry’s most com-
pletc and technically advanced
product lincs in TV distribution
cquipment. Recognizing the nceds
in modern TV distribution as high-
resolution color, greater flexibility,
more and more channels, and low
maintenance costs, Jerrold has col-
lected under onc cover all of the
components and cquipment any
contractor-cngincer needs to install
a first class distribution system. In-
cluding numerous specification
tables and application notes, the
catalog covers systcms antennas and
accessories, hcad-cnd cquipment,
distribution cquipment and com-
ponents, and installation aids,

October, 1970

115. METEX CORPORATION
—A twelve page, three-color, fully
illustrated brochure reviewing the
relationship between EMI filtering
and shiclding is now available. The
brochurc describes why low fre-
quency magnetic fields and high fre-
quency planc wave fields are usually
the predominant shiclding problems
of absorption of reflection and leak-
age through discontinuities. The
study also includes a guide for the
design of EMI gaskets that derives
from the theory that is presented.
This study of basic EM shiclding
theory is presented in concise, but
simplc, casy-to-rcad language, and
is supported by drawings and graphs
for full comprchension.

116, RAYTHEON COMPANY
—A new six-page brochure describ-
ing their analog products is now
available. An cxtensive line of A-to-
D and D-to-A conversion cquip-
ment is covered including instru-
ments, Mini-bloes™, M-Series ana-
log cards, hardwarce and accessorices.
A-to-D equipment includes Multi-
verter [11® and Miniverter™, both
of which consist of A-to-D con-
verters, multiplexers and sample-
and-hold amplifiers. Detailed in the
brochure arc 10, 12, 15-bit binary
and 3-bit BCD A-to-D converters
including various combinations of
multiplexing and sample-and-hold
amplificrs. Complete system perfor-
mance, logic level, and analog input
specifications are listed together with
modcl designations for identification
and ordering convenicence. Typical
performance characteristics and
model designations for the 10 and
12-bit binary D-to-A converters as
well as the newly introduced Ana-
log Data Distributor are included.

119. WELLER DIVISION—
Cooper Industries, Inc. A com-
pletely revised and cxpanded cata-
log of Weller industrial soldering
tools is now available. A wealth of
technical and performance informa-
tion on their controlled output
soldering tools is presented, as well
as a broad array of tip styles and
accessories, Standard, miniaturized,
isolated and low voltage tools re-
quired for today’s sophisticated clee-
tronic work are included. In addi-
tion, a comprchensive “basic solder-
ing tool sclector guide™ relating spe-
cific Weller tools to typical solder-
ing situations, is contained in the
catalog,
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Memo to
Consult-
Ing
Engineers

Broadcast Engineering’'s ‘‘Pro-
fessional Services Section” is
your most economical and ef-
fective way to display your Pro-
fessional Card.

® LOW MONTHLY RATES
$16 per monthly issue, 12 or
more times
$18.50 per monthly issue, 6-
11 times
$21 per monthly issue, § or
less times

® REACH ALL PROSPECTS
Greater at-station circulation:
FM, AM and educational
radio; TV, ETV, CCTV and
CATV; -ecording studios.

® MORE AD SPACE
Your Professional Card in BE
is a full column wide!

Proven
Porformance
Power
Amplifiers
From
Fairchild!

MODEL 510

MODEL &70
FEATURES
O 70 Walis R4S

TElele Jeraiie wirire foday

FAIFII'.‘.‘.HILD

Sound Egquipmant Corporation
10-40 45th Eve., L.1.C., N. Y. 11101
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Model CPB-1 Com-
mon Point Bridge

peeoarteieal 101 ODHIMUM

aclance to=5%=10hm

at tull povear. - -
monitoring
of your

el dANBNNA

Model OIB-1 Operal-
ing Impedance Bridge
MEasyures "IN circuit”
impedance of net-
works, transmission
lines and antennas.

Acouracy»5% «1 Ohm,
5 kW Power raling-
VEWR 3:1.

bines a high output

power signal ganer-

ator with a shielded t
receivar for use with svs em
Model CIB-1 or any

ather impadance
bridge.

With this “Delta Trio"”, you can either “spot check”,
or continuously and accurately monitor actual “on-
the-air” operating impedance of transmission lines,
networks and antenna systems t¢ maintain a “clean
signal” at peak operating efficiency.

if you're operating with a directional antenna,
there's real value in being able to keep the radiating
system in close adjJstment at all times, . .continuously
verify common poiat impedance to insure full power
output...plus locating and correcting any antenna
problems—fast!

Complete details and application data are avail-
abte without obligation—just write or cail Bill Cottles,
DELTA ELECTRONICS, INC., 4206 Wheeler Avenue,
Alexandria, Va. 22304 (703) 751-3133.

DELTA ELECTRONICGS /Q__

F—

_\_‘—|—

Exclusive Expcrt Distr butor: ROCKE INTERNATIONAL CORP.
13 E. 40th 5t., New York, N.Y. 10016-Cable "ARLAB".
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U.S. - Canada Borders On
Cable Carriage Protection

Requests by American television stations that CATV
systems located near the Canadian border be required
to afford protection against carriage of U.S. program-
ing released by Canadian television stations before its
release in the United States have been denied by the
Commission. The CATV systems involved carry both
U.S. and Canadian TV signals. The TV stations asked
for either special program exclusivity cr same-day ex-
clusivity.

Various petitions by TV stations for special relief,
requests by CATV systems for waiver of program ex-
clusivity rules, and requests by TV stations for show
cause orders against CATV systems, were also denied.

The Commission, pointing out that it has ordered
CATV systems to prov:de Canadian prerelease pro-
tection on only three occasions, concluded that the re-
cent Canadian Radio-Television Commission ruling
limiting the amount of U.S, programing on all Canadian
television stations will have a “marked effect” or the
amount of U.S. network programing delivered to Can-
ada for use by Canadian television stations, and that
it is likely that the percentage of U.S. audiences tuned
to Canadian stations will decrease as programing spe-
cifically designed for Canadian viewers becomes prev-
alent on Canadian stations.

Eight requests by TV stations for Canadian pre-
release protection on CATV systems in 17 communi-
ties in Washington, New York, Vermont, North Dakota
and Minnesota, were denicd by the Commission. Re-
quests for special relief were filed by Fisher’s Blend
Station, Inc., licensee of KOMO-TV, Seattle, Wasking-
ton; Rollins Telecasting, Inc., licensee of WPTZ, North
Pole, New York; Vermont New York Television, Inc.,
permittee of WVNY-TV, Burlington, Vermont; and
WDAY, Inc., licensce of WDAY-TV, Fargo, North
Dakota, and WDAZ-TV, Devils Lake, North Dakota.

The Commission told these licensees that they had
not adequately demonstrated the need for special re-
lief. Information indicates that the prerelease problem
is not especially significant, the Commission stated, and
whatever problem exists seem to be on the verge of
elimination.

Four CATV operators askcd for waiver of the pro-
gram exclusivity requirements of Section 74.1103(e)
of the rules as a result of requests by station KOMO-
TV, Seattle, for protecton against Caradian signals.
The Commission denied the waiver requests of Tele-
cable of Bremerton, Inc., operator of a CATV system
at Lake Stevens, Washington; Northwest Cablevision,
Inc., operator of CATV system at Seattle and Issaquah,
Washington; Telecable of Thurston County, Inc., op-
erator of a CATV system at Olympia, Washington;
and Port Angeles Telecable, Inc., operator of a CATV
systcm at Port Angeles, Washington.

The Commission determined that Canadian signals
carried by the systems are all “distant” for priority pur-
poses; that KOMO-TV places at least a Grade B sig-
nal over each of the systems; that KOMO-TV has a
higher exclusivity priority than the Canadian signals;

BROADCAST ENGINEERING
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and that it is entitled to program exclusivity.

The Washington CATV operators, as well as Di-
mension Cable TV, Inc., operator of a CATV system
at Plattsburgh, New York, were directed to comply
with the exclusivity requirements of Section 74.1103(e)
of the rules within 30 days. Colorcable, Inc., operator
of a 100-subscriber CATV system at Lake Stevens,
Washington was directed to comply with the exclusivity
requirement of Section 74.1103(e) within seven days
after it obtains 500 subscribers.

Two of the licensees who had asked for prerelease
protection, Rollins Telecasting Inc., licensee of station
WPTZ, North Pole, New York, and WDAY, Inc., li-
censee of WDAY-TV, Fargo, North Dakota, and
WDAZ-TV, Devils Lake, North Dakota, were also
denied requests for show cause orders against cable
companies. Rollins had asked for action against Di-
mension Cable TV, Inc., and WDAY against G-F
Cable TV, Inc., proposed operator of CATV systems
at Grand Forks, North Dakota, and East Grand Forks,
Minnesota.

The Commission stated that since it had denied
WPTZ’s request for Canadian prerelease protection
against Dimension and since it is directing Dimension
to provide WPTZ with same-day program exclusivity,
it is not appropriate to grant Rollins’ request. The Com-
mission noted that it had already denied WDAY’s re-
quest for Canadian prerelease protection aginst G-F
Cable, thereby answering WDAY’s key objection to
G-F Cable’'s proposed operation, and that G-F Cable
has agreed to provide same-day program exclusivity to
WDAY-TV and WDAZ-TV.

Alarming Siren Effects

The Commission has received complaints and com-
ments from the general public, law enforcement offi-
cers, and other public safety officials, concerning the
use of sirens and other alarming sound effects primar-
ily in commercial and other announcements. As one
complainant stated, “[t]he unexpected sound of a siren
coming over a car radio can quite easily be confused
for the real thing and can be and has been responsible
for motorists making sudden gestures to yield to a non-
existent emergency vehicle.” Another complainant
stated that, “ . . . citizens who are not closely associ-
ated with emergency work would perhaps react in a
manner that could cause accidents, or become careless
and fail to yield in an actual emergency.” Still another
complainant stated that, “[a]s an operator of an emer-
gency vehicle using a siren, 1 have been told by motor-
ists that they did not pay attention to the sounds of a
siren or yield because they thought the sound was com-
ing from the car radio.”

The selection and presentation of advertising and
other promotional material are, of course, the respon-
sibility of licensees. However, in this selection process,
licensees should take into account, under the public in-
terest standard, possible hazards to the public. Accord-
ingly, in making decisions as to acceptability of com-
mercial and other announcements, licensees should be
aware of possible adverse consequences of the use of
sirens and other alarming sound effects. We do not
refer to sound effects which are integral parts of dra-
matic programs.

Qctober, 1970

it's

that simplel..

with the first

16mm

cassette loading
projector

for television

The world's frst fully automatic cassette loading o8
flm projecton is now available fram LISTEC.
Developed by Hokushin Electric Works Ltc, for the
MHK (Japanes= Television Netwerk) the new
Maodel TC 701 zossette projector ootures:

= 8 preloaded 300’ cartridges

= compatibl=with computer controlled systems

= random on sequential cassotte selection

= completely nutomatic — ne threading

» permits library of short messoges tobe stored
and used without splicing

= complete buck up focilities

Distributec in the U5, by =
“S][ TELEVISION EQUIPMENT CORP.
P § 35 Coin Drive / Plainview, N.Y. 17303
516-694-89¢3
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IF Something Can Blow,
It Usually Does

By John Sweigart, Jr., WRSC

Happens every time—at least that’s the way it seems
when it happens.

You’ve been knocking yourself out assembling equip-
ment and building up the department. You're commu-
nicating well with your suppliers. The film assignments
have been getting out on time and the quality of the
work is looking better with each job. The brass has
approved a bigger A/V budget for the coming year.
Public Relations and Sales Promotion are beginning
to look on you as something more than the guy down
the hall who pulls the slicks for the press relcases.

Then one day your boss—the VP in charge of What-
ever—calls and raentions that the Old Man himself is
going to be dropping by his office and why don’t you
hustle up and show him that new employee relations
film? So, up you go and set up the screen and pro-
jector in the next office. The VP and the Old Man walk
through the door and nod and say “Hi” real friendly
like.

You turn out the lights and turn on the projector
and 1t all starts off like gangbusters. You begin think-
ing that next week would be a rcal good time to hit
your boss tor that raise. Then you notice a little un-

evenness in the sound—kind of like 2 record with a
hole punched off center—and you think it will go away,
but it doesn’t. It gets worse and begins to WOW like
crazy and the music sounds awful and the narrator
sounds like a whiskey baritone trying to straighten out
after a three-day drunk. The VP gets fidgety. The Old
Man gets fidgety. The tension is building up on you.
You just sit there and your shoes start to fill up with
sweat.

Four minutes into the 20-minute film the Old Man
gets up and strides out mumbling something like, “Nice
work, there Jones . . . ” and your name isn’t Jones.
The VP stops in the doorway and just looks at you
while he chews on his cigar—and you forget zbout
the raise and begin to wonder where you left the Want
Ad section of the morning paper.

You know it’s a good print. You know the track is
clean and in sync. What was the one urknown? Ir. this
case the projector . . . but it could be any piece of gear.
Has someone used it since you last used it? s it over-
due for a maintenance? Has there been any rough han-
dling? Regardless of the gear involved, you don’t know
if it is going to work the way it’s supposed to work un-
less you have personally checked it out.

In this age of automation-—with people so dependent
on machines—the machines are still at the mercy of
the people, if they are to function as designed! And
we are at the mercy of our attitude toward going above
and beyond the call of maintenance duty.

" REELS &
SPOOLS

FOR CABLE HAN DLING

No matter what type of cable you use,
Hannay offers the widest range of reels
and spools for live cable handling or
storage. All reels are available with manual
or power rewind options to make your

job easier.

Send tor Cataleg H-70071-EC for detailed
specifications and prices.

HANNAY

REELS

CLIFFORD B. HANNAY & SON, INC., WESTERLO, N. Y. 12133
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Professional Direct Replacement Heods with
complete written ond pictorial instructions
——

Our foctory will clean, rebuild. odjust and test your
head ASSEMBLY msmll new MMI heods.
reploce minor hardwore ond mad:'y your gote
to occept our “NON- POPPING" springs

35 HOUR SERVICE — LOANERS AVAILABLE

M k (612) 8B4-7393

MINNEAPOLIS [EELYCLIANIATNT ]S

125 PLEASANT AVE. SO., MINNEAPOLIS, MINN. 55420
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Commission Drafts
WARC Proposals

The latest Commission proposals
for the United States presentation
to the 1971 World Administrative
Radio Confcrence (WARC) of the
International Telecommunication
Union (ITU) on space telccommuni-
cations to be held in Geneva, Swit-
zerland, in 1971, and an evaluation
of the comments filed in response
to the Sixth Notice or made by in-
terested partics in a recent oral
presentation on the subject, have
been issued by the Commission in
a Seventh Notice of Inquiry (Docket
18294).

The Commission also released an
accompanying document, “Draft
Proposals of the United States of
America for the World Administra-
tive Radio Conference for Space
Teclecommunications - Geneva,
1971.” superseding the “Preliminary
Views of the United States” which
accompanied the Commission’s Fifth
Notice of Inquiry, and incorporating
proposed changes in these views ac-
companying the Commission’s Sixth
Notice of Inquiry. The Fifth Notice
was released August 27, 1969, the
Sixth Notice was adopted March 23,
1970, and the oral presentation by
interested parties was held before the
Commission on May 19, 1970.

A proposal by educational groups
to allocate the frcquency band 108
MHz for FM dircct satellite broad-
cast was rejected because the Com-
mission said that the signal from the
satellite would represent a potential
interference source over roughly
one-third of the world. The current
U. S. proposal covers a multiplicity
of channels in the 88-100 MHz
band.

A proposal suggested by some ed-
ucational groups to rescrve the 470-
890 MHz band for direct satellite-
to-home broadcast, the Commission
stated, is consistent with the Com-
mission’s footnote accommodation
of televiston broadcasting from
spacc in the frequency band 614-
890 MHz.

The suggestion by these groups
to reserve the 2500-2690 MHz band
cxclusively for educational TV, pub-
lic TV services and other cduca-
tionional and noncommercial com-
munications was not adopted by the
Commission. Comments were in-

October, 1970

vited, however, with respect to de-
finitive proposals to use this band
in part or cntirely in a manner com-
patible with other existing or pro-
posed uses.

The current U.S. proposal for the
use of the 2550-2690 MHz band
contemplatcs  space-to-earth trans-
missions in the carth sciences satel-
lite service, with one or two sophis-
ticated carth stations, remotely lo-
cated, using extremely sensitive re-
ceiving systems capable of using
power flux densities well below the
sensitivity of [Instructional Televi-
sion Fixed Service receivers; and, in
the 2500-2550 MHz band, com-
munication satellite operations in
Alaska, space-to-earth. In each case,
the band would be shared with ter-
restrial services,

Properly qualified, the Commis-
sion commented, there is merit in a
proposal by educational groups to
allocate a band of frequencies at 12
GHz for a distribution service. An
educational proposal “for alloca-
tions in the 18 GHz and 35 GHz
bands which may have important
futurc uses™ was termed too general
to cvaluate by the Commission.

Broadcasting network interests,
commenting on Commission pro-
posals, cxpressed general agreement
with tentative U. S. proposals, but
stated that they are exploring alter-
native domestic satellite and terres-
trial program distribution systems
and may comment later on fre-
quency needs.

The Commission had proposed
carlier that there be co-equal sharing
between the broadcasting - satellite
and communication-satellite services
in the 11.7-12.2 GHz band, with
the communication-satellite service
limited solely to the distribution of
television program material. It de-
cided that limiting the communica-
tions-satellite service solely to the
distribution of TV program material
would waste spectrum space, in view
of the uncertain status of the broad-
cast-satellite service, and removed
the limitation from its proposals.

On the question of choosing an
up-link to send program material to
the satellite for broadcasting in
anothcr band allocated to the broad-
casting-satellitc service, the Com-
mission said that since broadcasting
is normally a Commission-licensed
function, it had designated non-
Government communication-satellite
scrvice bands for use as up-links.

www americanradiohictorv com
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PROFESSIONAL SERVIGES

Associated Communications Consultants

WALTER J. STILES
Suite 1621, Tucson House
Tucson, Arizona 85705
(602) 792-2108
LUKE ©. HODGES

Dallas, Texas
(214) 351.3820

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado Bivd.

Phone: (Area Code 303) 333.5642

DENVER, COI.ORADO 80206

Member CCE
TWX ‘HO 931 0514

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERYICE
SPECIALISTS FOR AM-FM-TV

435 Concord Ave. Phone 876-2010
Cambridge, Mass. 02138

ALLSTATE COMMUNICATIONS
ENGINEERS - CONTRACTORS
CATV - CCTV - VTR
1200 WEST CHESTNUT STREET
UNION, NEW JERSEY 07083
(212) 3495240

PYRON TOWER SERVICE

Specializing In
Tower Inspection—Maintenance
Suite B
108 East Granville Road
Worthington, Ohio 43085
614-885-8066

CUASSUFIED

Advertising rates in Classified Section are
15¢ per word, each insertion, and must be ac-
companied by cash to insure publication.

Each initial or abbreviation counts a fuli
word. Upper case words, 30e each.

Minimum ciassified charge, $2.00.

For ads on which replies are sent to us for
forwarding, there is an additional charge of
$2.00 to cover department number, etc., which
is printed in advertising copy, and processing
of replies.

Classified columns are not open to adver-
tising of any products regularly produced by
manufacturers unless used and no longer
owned by the manufacturer or a distributor.

Technical Services

Metropolitan NYC and surrounding states.
BSEE provides sales and technical ser-
vices for out of town firms. Flexible
working arrangements. Broadcast Engi-
neering, Dept, 238, 1014 Wyandotte St..
Kansas City, Mo. 64105, 7-70-3¢

Equipment for Sale

CARTRIDGE TAPE EQUIPMENT~——Com-
pletely reconditioned Spotmaster and
Tapecaster Record/Playbacks, $375.00.
Playbacks $250.00. 30-day money-back
arantee on all equipment. BROADCAST
PRODUCTS CO., INC, 12330 Wilkins A
nue, Rockvxlle. Maryland 20852 Ph: 301-
933-3400. 10-69-tf
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Equipment for Sale (Cont.)

Miscellaneous

RCA TK-30 and TK-31 image orthicon
cameras: RCA TR-2 and TR-5 videotape
recorders plus many 1nc1dentals Tele-

vision Facilities, Inc., Box 396, Mont-
gomeryville, Pa. 18936. Tel. 215-853 3970
-T70-tf

BUILD YOUR OWN: Complete list of the
800 open FM allocations in the United
States and possessions — $5.00: Master
Radio. Star Route. Delmar, N.Y. 12054,

10-70-1t

Complete black and white TV system for
sale. Examples: General Electric Transis-
torized Videcon Studio Camera. Model
#4PC14A1 with pan head and dolly—
$995.00. Ampex VR-1000 Video Tape Re-
corder with latest Allen solid-state mod-
demod—5%$750.00, Complete Film Chain—
$900.00. Also have General Electric 8x2
Dissolve Bank Switcher, Telemet #3507
Transistor Sync_Generator and Gen-Lock,
Teleprompter Rear-Screen Projector
#6000. R.C.A. Special Effects. General
Electric 3-Inch Image Orthicon Studio
Camera, and much more. Write or call
for complete list and_ description. M. D,
Smlth IV, c/o WAAY-TV, 1000 Monte

ano Blvd.. Huntsville. Alabama 35801,
Call 205/539-1783, 10-70-1t

Surplus audio and video patch panels and
patch cords, 500 to 500 ohm repeat coils
flat to 20.000 cycles., Send for list, Gulf
Electro-Sales, Inc., 6325 Beverly Hill,
Houston, Texas 77027. 9-70-tf

RIGID TRANSMISSION LINE — 613"=50
ohm, 20' lgths, flanged, Andrews 573, un-
used. 500 Ft available. Bargain. Sierra
Western Electric, Box 23872, Qakland,
California 94615, (415) 832-3527. 8-70-tf

Finest RF coils, contactors, switches, cus-
tom ATU systems built for customers or
dealers. Write or phone for catalogue.
Geleco Electronics Ltd., 2 Thorncliffe
Park Drive, Toronto 17, Ontario. Phone
416-421-5631. 8-70-tf

ATT B&H 614 SERIES OWNERS. End
audio hash problems and brush replace-
ment with syncro vent motor. New syn-
cro motor and mounting plate, $55.00 pp.
Engineering Associates, 1446 4th Way
NW. Birmingham, Alabama 35215, —_—

8-70-3t

GE 50 kw Transmitter BT-50-A1 com-
plete with associated equipment includ-
ing cabling., 3 ea, 280 ft. and 2 ea. 160
ft. guyed towers, transmitter shack, ete.
To be offered for sale by public bid.
Available late 1970 for disassembly and
removal from location near Sacramento.
Arrangements to inspect the facility, cur-
rently operating, and to request copies
of the Bid form, contact immediately
B. N. Brown, Sacramento Municipal Util-
ity District, P. O. Box 15830, Sacramento,
California, 95813. (916) 452-3211, e:;t.’lg?gt.

Services

CUSTOM CARTRIDGE RELOADING, and
refurbishing. Fidelipac replacement parts
and cartridges. Write us today for prices.
PROFESSIONAL AUDIO SERVICES,
BOX 1953, FORT WORTH, TEXASG'I’?(])O;{

Help Wanted

Job Headquarters for &1l Radio and Tele-
vision Engineers. Immediate openings ex-
ist in 9 western states and elsewhere for
qualified engineer and technical person-
nel. All categories from trainees to ex-
perienced transmitter maintenance, chief.
assistant chief. live color video mainte-
nance and technical ovperations. Send us
your complete resume now. The AMPS
Afency. 3924 Wilshire Blvd.. Los Ange-
les. California 90005. Telephone DU 8-
3116. By Broadcasters——-For Broadflaségrtsf_

Help Wanted-Technical. Radio—Engineer,
First Ticket for 5000 Watt Directional.
50,000 Watt Stereo FM: New equipment,
No announcing, must know audic well
and conduct scheduled maintenance, send
current picture, resume and requirements
to General Manager, WMIX, Mt. Vernon,
Illinois 62864. 8-70-3t

SENIOR TELEVISION ENGINEER. Must
have strong maintenance background with
the latest solid state broadcast color tele-
vision equipment. Send resume to: Ronald

. Lask, Chief Broadcasting Engineer,
Television Section, University of lilinois,
Medical Center, PO Box 6998, Chicago,
Illinois 60680. 9-70-3t

Training

To advance in electronics. knowledze and
ability are required, Grantham offers
correspondence and resident instruction,
in depth, leading to the derree of Asso-
ciate m Science in Electronies Enfineer-
ing. 1. Bill approved. Credit for pre-
vxous trammg and expenence allowed.
Free Catalog Write; Dept, E-2, Grantham
School of Electronics. 1505 N, Western
Ave., Hollywood, California 90027, 6-67-tf

First phone through tape recorded lessons
at home plus one week personal instruc-
tion in Washington. DC. Atlanta. Boston.
Detroit. New Orleans. Minneapolis. Se-
attle, Denver. Portland. Los Angeles.
Proven results. OQur 17th year teaching
FCC license courses. Bob Johnson Radio
License Preparation. 1060D Duncan. Man-
hattan Beach, Calif, 80266. Phone 213-
379-4461. 1-69-tf

INMMEDIATE OPENINGS: Qualify for any
of the following positions: RCA CCTV
Equipment. monochrome or color. Sales=
men — TV Systems Engineers — Project
Engineers — Supervisors — Managers —
Maintenance Technicians ~- Video Engi-
neers — to work either New York. Penn-
svivania. New Jersey or California area.
Write: RCA Rep., P. O Box 268. New
Hyde Park. New York 11040. &-70-tf

CRYSTAL & MONITOR SERVICE. Fre-
quency change, repair or replacement of
oven type broadcast crystals. Also fre-
quency change and recalibration or repair
of AM frequency momtors. and H-P FM
monitors. Fast service at reasonable
prices. 30 years experience! Call or write:
Eidson Electronic Co. Box 96, Temple,
Tx. 76501, Pho. 817 773-3901, 9-70-12t

Position Wanted

WHO NEEDS YOU? We know the stations
and companies that are looking for you.
186 new D051t10ns in every part of coun-
try. some: Equipment Marketing & Sales
$12-25,000. Studio & Transmitter, oper-
ations & maintenance $9-$13,500. Station,
Chief & assistant chiefs, $10-$17,000.
Microwave designers $12-$15,000. Trans-
mitter, Video, Audio designers $11-
$16.000. CATV, systems & product de-
signers $10-$22.000. Employer pays place-
ment fee. No resume needed. Every-
thing's confidential. Contact us today—
now! ENGINEERS LOG (personnel spe-
cialists for Broadcast Engineers). Box 252
Latham, New York 12110. Ph: 518
785-3840. 10-70-1t
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Wanted

WANTED: Used microphones by Electro-
Voice Models 655-C. 635-A. and 654-A.
Condition is unimportant. Write: Skip
Key Rt. 4. Box 385-1. Orangeburg. S.C.
29115, 10-70-1t

Buying? Selling?

Get Results
With Classified Ads
In
Broadcast Engineering

BROADCAST ENGINEERING
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a unique, high-quality,
high-density

Audio Distribution System
— more compact, versatile
and reliable

1
Pugin rear assembly contains
all connections and pads for Solid-state AA-601 Audio Distribution Modu e provides 6 outauts at —24 dbm -600 ohms
matching or bridging input and balanced. or other combinations. as requied. Modules can b2 added to system as require-
(€) outputs. ments grow.

41° °° 20 05 00 05 o
¥ & 00 oo
| .

r - o |
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Most compact audio distribution system—no exterial pads—no cutpat transformers.

Easily customized for individual requirements—easily installed oy meredy wiring input
and output lines.

High isoiation between outputs minimizes crosstalk, 60 dt or better across entire audio
band width.

Response # 025 db 30-15,00C cycles — [ess than 0.5% harmonic distortion.

Proven by continuous performance in a wide range of application in U.S and overseas.

WARD ELECTRONIC INDUSTRIES

142 CENTRAL AVE., CLARK, NEwW JERSEY 07066 e« (201) 382-3700

See this, and many other new exciting Ward products at the NAEB Convention
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WRHM @ LONDON PHASE 4

WSDO Heritage Concert
Mozart: Symphony %18 (14)
Schumann: Manfred {complete)

Rylands, de la Torre, N
Holt; BBEC Chorus and WEMX @
Royal Phil/Sir Thomas WHOF &eo
Beecham {1:20)
WVFM @TONY ALLEN SHOW
WOGO READERS THEATER
Children on their Birthdays;
a reading by the author,
Truman Capote (42)

800 P.M.

WBBI L BEACH BRETHERN
VWCBH @ Sterecphonic So. Calif. hosted t
Strauss: Suite irom Der WVEM FEAT Ml;
Rosen Kavalier; Dorati/
Minneapolis
Schumann: Piano Cone in
A min; Arthur Rubensteln,
Piano; Josef Krips/RCA
Victor Sym Orch
WMET @FRANX MARTIN
wOSsT ROMANTIC APPROACH
WPOL H'WOCD PRESBYTERIAN
WRHM Werth Listening To WBCA @BILL HANDS
w/Paul Werth WHOF PENTACOST M
WUTE SERENADE TO STARS WNOE @PRIMARIL F
WOGO EVENING SYMPHONY WNX NEWS
Chabrier: Marche joyeuse; 10:20 The Young |
Morel/Orch Royal Opera w/Scott O'Neil a
House, Convent Garden (4) WSDO Portraits in Southe
Saint-Saens: Cello Conc Russell Oberlin and
=1in A min; Rostropovich, tenor
cello; Sargent/Philharmonia 10:15 Musical Round
Orchestra (18) Moussorgsky: Picturd
Saint-Saens: Organ Sym =3 Exhibition {34)
tn C min; Maurice Du- WTBT REFLECTIONS
rufle, organ; Pretre/Parls WVFM @Feat Ramsey Leade
Cone Orch (38}

Debussy: La Mer; Boulez .
New Philharmonia Orch 11:00 P.M.
(24) WSDO Evening Concert
Haydn: Sym.phony #23
=200 .M. Delius: Hassan (29)
WTET @ Stereo Tips and Bits of
WBBI SOVERIGN GRACE WUSC ROCK CLASSICS

Jurt for the record...

More FM and AM radio stations have standardized on Shure M44 series car-
tridges than any other, because of their unique combination of good sound,
ruggedness, and inexpensive price, Stylus change takes only seconds. They
are well suited to back-cueing. Wide choice of tracking weights from 3a
gram to 5 grams. For "high fidelity”” FM stations, the Shure V-15 Type I
Improved cartridge delivers superiative reproduction — regardiess of the
level at which the record is cut. Send for the Shure “Guide Te The Conver-

;ionSOf Mo;oph%nic Broadcast Facilities "L
or Stereo Records.” Shure Brothers Inc,, '! SkHUUM/RE
222 Hartrey Avenue, Evanston, lil. 60204, > | .
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