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The first =
commercially proven addressable CATV system.

If now is when you're interested in a new addressable system or a rebuild, consider that there’s still only
one commercially proven addressable system that's available —Oak TotalControl® With tens of
thousands of operating TotalControl terminals, it's a proven profit-builder—not an experiment. The
same technology has also been proven with over half a million operating STV terminails.

That's a record no one else even comes close to.
TotalControl is a true turn-key system offering second generation modular software, unequaled

in versatility. TotalControl delivers up to16 tiers, 56 channels (112 channels on dual-trunk systems),
pay-per-view and remote disconnect, and offers infrared remote.

For a free TotalControl package, including an actual system cost analysis, call our locator operator
toll-free at 800-323-6556 (in llinois, 800-942-6345) and ask forthe CATV information desk.

OAK

Communications | CATV
Inc. | Division
Cryatat L ake Hhinor, 60013 Taelophone 31 459 H000 TWX 910 63.1 3353
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“flat-bottomed loops will
withstand continued
flexing longer than the
round-bottomed loops.”

— December ‘80 CED “Out Of Sync”

Specn“y the

Jackson
—Bender—

for superior “flat-bottomed” loops

Jackson Tool Systems

Divi of Jackson Enterpris
P.O. BOX 6 CLAYTON OHIO 45315 (513)836 2641
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supply series for a significant increase in
performance reliability, while greatly reducing

maintenance and operational cost, then don’t blame us.

Models PS-30, PS-60 and PS-60/30 Regulated AC Power Supplies.

RMS ELECTRONICS, INC

ey 50 ANTIN PLACE
EM EMV [,.V"‘:HJN BRONX, NY 10462
LUuvusy CALL COLLECT (212) 892-1000

ELECTRONICS. INC TOLL FREE (800) 223 8312
' Canadian Representatives. Deskin Sales Corp
*European Representative: Erivision AG

1978-—-RMS Electronics, Inc
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EARTH STATION COMPONENTS
(AND COMPLETE SYSTEMS)
JUST A FREE PHONE CALL AWAY.
800-523-594'7"

Now in stock at Toner.
For same day shipment.

Things like And, when you really need it,
[] Avantek and Amplica LNAs Toner’s down-to-earth service, that gets
[] Merrimac 2-way, 4-way, and 8-way  things fixed and back into operation

power dividers quickly.
[] Microdyne fixed and agile receivers If you need something we failed
[] Blonder-Tongue and Scientific to list, call us anyway. We’re adding

Atlanta modulators inventory every day, and what you want
[]...plus cables, connectors, power we probably have.

supplies and more. Call toll-free 800-523-5947.

All the way to turn- *In Pennsylvania
key earth station packages 800-492-2912.
where we do all the work.
cable equipment, inc.

969 horsham road
horsham, PA 19044
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Sigma Scrambler

Oak Communications, Inc., has gained Federal
Communications Commission advance approval for its
second generation subscription television system. Known
as STV-Sigma, Oak's new system becomes the tenth
scrambling technique to be authorized by the FCC since
1970. Oak's Model |, which was authorized in 1975, is already
in use in several markets nationwide. Other companies which
have received FCC authorization are: Zenith, Blonder-Tongue,
Teleglobe, System Deveiopment Corporation, Pay Television
Corporation, Feature Film Services, American Television and
Communications and Dynacom International.

Book 'Em, Dano

The Warner Amex system in Hampton, Virginia, was
directly responsible for collaring a pair of ne'er-do-wells in the
last several weeks. Acting on a suggestion from Police Chief
Patrick Minetti, Bill Day, system manager, began airing a
police department-produced tape on the Top Ten
Criminals in the city. The seven-minute program featured an
introduction by Minetti followed by mug shots of the criminals,
their known aliases, a physical description, their last known
whereabouts and an explanation of the crime. The Hampton
system transmitted the program five times a day, seven days
a week, over the public service channel. The results surprised
even Minetti who is a firm believer that law enforcement
officials are not the only ones responsible for dealing with
crime in a city. After the first tape was aired, a cable
subscriber phoned in a tip on one of the suspects who was
subsequently apprehended and convicted. The second
success was even better. one of the criminals was watching
the cable channel when he saw his own familiar mug on the
screen. He skipped town and was summarily arrested in
another city.

Help Still Wanted

The search continues for a new vice president of
sclence and technology for the National Cable Television
Association. The association reportediy has been deluged
with inquiries from interested candidates, but the field has not
been narrowed as yet.

Hello, Do You Read Me?

A maijor flap is developing over who has the rights to
television's vertical interval. The issue surfaced recently when
WGN-TV, Chicago, whose signal is transmitted around the
country via satellite courtesy of United Video, discovered that
information it was attempting to deliver to WGN Electric
Systems, Inc.’s cable television system is Albuquerque, as a
prelim to extensive teletext tests, was not being received. The
reason: United Video was already using the vertical interval
for its own experimentation. According to Gary H. Arlen,
publisher of Internationl Videotex Teletext News, this
confrontation has the seeds for becoming a true landmark
case over the rights to the vertical interval.

Growing Their Own

As part of the city's “total approach” to telecommunica-
tions as well as with its eye on the future, the Mayor's Office
of Manpower Resources for the City of Baltimore is asking

N

for help in obtaining the following information: curriculums
for training manpower in construction and installation of
a CATV system, including skills that need to be mastered
and approximate time required to learn the skills; appropriate
prerequisites in selecting participants for construction and in-
stallation training programs, such as physical requirements
and educational tevels; and average starting salaries for con-
struction workers and installers. If readers wish to provide in-
put, please contact Ruth Savanuck, Mayor's Office of Man-
power Resources, 701 St. Paul Street, Suite 500, Baltimore,
Maryland 21202.

Once More with Feeling

ATA&T is trying to be as specific as it can be in telling
members of Congress these days that it intends to
provide directory listings, call-guide information and
yellow page information with display advertising as part
of a total information package, one which should be
considered interactive because of the customer’s ability to
use the telephone as a response mechanism. The telephone
company argues that the visual display of such information
should be no more restricted than the audible messages it
nrovides for time, weather, etc. However, it still maintains it is
not interested in creating or controlling TV programming or in
engaging in the traditional CATV business, which it describes
as the one-way transmission of programs.

The Envelope, Please

Telidon, the Canadian videotex system, has been
presented the New Perspective Award by Touche Ross
International, an accounting and management consulting firm
with affiliates in 82 countries. The international award was
given to Communications Minister Francis Fox who accepted
on behalf of the Canadian Department of Communications
which developed the system. According to Russell Palmer,
chief executive officer of the United States branch of Touche
Ross, the awards are presented annually to “firms, individuals
and institutions who have demonstrated innovative thinking,
boldness and courage in confronting the problems facing
mankind.” Telidon won in the categary of design excellence
and technical superiority. The award itself is an original
sculpture “symbolizing man’s creative quest,” designéd by
American sculptor Judith Brown.

Happy Birthday, Ralgh

After all these years of vigorous debating on behalf of
consumer advocacy, one would think Ralph Nader was
accustomed to being interrupted. But perhaps he didn't
expect it in his own backyard. Nader was giving the closing
address at the National Conference on the Consumer and
Cable Television (co-sponsored by Nader’'s National Citizens
Committee for Broadcasting) when a rotund gentleman in top
hat and tails gave a spirited blast from a kazoo and raced
down the aisle to join Nader on the stage. He attempted to
place a paper party hat (complete with elastic chin-strap) on
the advocate's head—an offer that Nader, obviously annoyed,
declined. Next, the interloper burst into song, wishing Nader a
belated happy birthday from a friend, possibly a former friend.
It turned out that the singer was a messenger from Eastern
Onion, the singing telegram people. Nader eventually warmed
to his performance and even quipped, “They should have this
on cable.”
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Seminars

APRIL

6-10: The Community Antenna Television Association will
present a cable television technical training seminar at the
Holiday Inn of Garland in Dallas, Texas. Contact the CATA at
(305) 562-7847.

8: The New England Cable Television Assoclation will hold its
spring meeting at the Sheraton-Tara Hotel in Nashua, New
Hampshire. Contact the association at (603) 224-3373.

12-15: The National Association of Broadcasters’ 53th
annual convention will be held at the Las Vegas Convention
Center. Contact the NAB at (202) 293-3570.

13-14: The Soclety of Cable Television Engineers will
sponsor a “Digital Electronics and Cable TV" seminar at
Stouffer's Inn at the Denver Airport, Denver, Colorado. Contact
SCTE at (202) 293-7841.

13-15: The lllinois Institute of Technology, Chicago, is hold-
ing its 16th annual seminar on soldering technology. Contact the
Office of Speciai Programs, (312) 567-3300.

13-15: The iInternational Association of Satellite Users is
holding its 1981 conference and trade show at the Washington
Hilton Hotel, Washington, D.C. Contact the organization at (703)
893-2217.

15: Cable Trends and Cable Atlanta will host a dinner meeting of
the Atlanta Cable Club at the Atlanta Stadium Club, Atlanta,
Georgia. Contact Marian McConnell, (404) 898-8500.

15-16: The Maryland/Delaware Cable Television Associa-
tlon’s spring meeting will be held at the International Hotel.
Contact Charles Ross or Stanley Janor at (301) 332-4088.
17-19: Sateilite Televislon Technology is holding a seminar
on satellite television at the Washington Shoreham Hotel in
Washington, D.C. Contact the firm at (405) 396-2574.

17-19: The Society for Private and Commercial Earth
Stations will hold its “Spring '81 Satellite Private Terminal
Seminar” at the Shoreham Hotel, Washington, D.C. Contact the
society at (202) 387-1856.

21-23: A Jerrold technical seminar will be held in Calgary,
Alberta. Contact Len Ecker, (215) 674-4800.

23: CTAM is holding the next workshop in its Management
Development Series at the Colony Square Hotel in Atlanta,
Georgia. The topic is “Managing Your Time." Contact Rita
Chambers, (202) 296-4219.

26-28: The Virginla Cable Television Assoclation will hold its
annual convention in Wintergreen, Virginia. Contact Lorraine
Whitmore, (804) 320-2180.

MAY

4-8: The Communlity Antenna Television Assoclation will
present a cable television technical training seminar at the Para-
mount Heathman Hotel in Portiand, Oregon. Contactthe CATA at
(305) 562-7847.

§-7: A Jerrold technical seminar will be held in Portiand,
Oregon. Contact Len Ecker, (215) 674-4800.

11-12: The Soclety of Cable Televislon Englneers will
sponsor "“System Test Requirements™ and "System Preventive
Maintenance” seminars at the Hilton Airport Inn, Kansas City,
Missouri. Contact SCTE at (202) 293-7841.

13-15: Integrated Computer Systems, Inc., is holding a
workshop on "“Fiber Optics Communications Systems' in
Washington, D.C. Contact Ruth Dordick, (800) 421-8166; (213)
450-2060.

20-22: Infomart and Online are sponsoring "“Videotex '81,” a
seminar on videotex communications at the Royal York Hotel in
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Toronto, Ontario. Contact the firm at (416) 598-1981.

26-28: Information Gatekeepers, inc., is sponsoring “Elec-
tronic-Office '81" at the Commonwealth Pier Exhibition Hall,
Boston, Massachusetts. Contact Michael A. O'Bryant, (617) 739-
2022.

29-June 1: The National Cabie Televislon Assoclation is
holding its annual convention at the Los Angeles Convention
Center, Los Angeles, California. Contact Dan Dobsin, (202) 463-
7905.

JUNE

1-5: The Community Antenna Television Assoclationis hold-
ing a cable television technical training seminar at the George
Washington Motor Lodge-East in Philadelphia, Pennsylvania.
Contact the CATA at (305) 562-7847.

9-11: A Jerrold technical seminar will be held in San Francisco,
California. Contact Len Ecker, (215) 674-4800.

9-11: The International Marketing Center of the U.S. Department
of Commerce, Paris, France, is sponsoring an exhibition and
seminar on U.S. fiber optics, “Fiber Optique-'81.” Contact Elien
M. Bond, (617) 739-2022.

14-16: Montana Cable Television Assoclation wili hold its
annual meeting at the Sheraton Hotel in Billings, Montana.
Contact Bob Briney, (406) 586-1837.

14-17: The Institute of Electrical and Electronic Engineers is
holding its 1981 International Conference on Communications at
the Hilton Hotel in Denver, Colorado. Contact Bob Skelton, (303)
779-0600.

16: Showtime and Wometco Cable TV will host a dinner meeting
of the Atlanta Cable Club at the Atlanta Stadium Club, Atlanta,
Georgia. Contact Marian McConnell, (404) 898-8500.

16-18: Nepcon East'81 will focus onthe East Coast electronics
manufacturing industry and take place at the New York
Coliseum, New York, New York. Contact Industrial & Scientific
Conference Management, Inc., (312) 263-4866.

23-25: A Jerrold technical seminar will be held at the Best
Western Arena Motor Inn in South Williamsport, Pennsylvania.
Contact Len Ecker, (215) 674-4800.

25-26: The New York State Commission on Cable Television
will hold its “Seventh Annual Northeast Cable Television
Technical Seminar” at the Empire State Plaza Convention Center
in Albany, New York. Contact Robert L. Levy, (518) 474-1324.

JULY

7-9: A Jerrold technical seminar will be held in Madison,
Wisconsin. Contact Len Ecker, (215) 674-4800.

10-12: The National Federation of Local Cable Programmers
is holding its fourth annual convention at the Atlanta Biltmore
Hotel in Atlanta, Georgia. Contact Cindy Kuper, (404) 523-1333.
21-25: A Jerrold technical seminar will be held in Phil .delphia,
Pennsylivania. Contact Len Ecker, (215) 674-4800.

27-28: The Soclety of Cable Television Engineers will
sponsor a "System Preventive Maintenance"” seminar at the
Dutch Inn in Orlando, Florida. Contact the SCTE at (202) 293-
7841,

AUGUST

4-6: A Jerrold technical seminar will be held in Denver,
Colorado. Contact Len Ecker, (215) 674-4800.

20-22: The Southern Cable Televislon Assoclatlon conven-
tion and trade show, the “Southern Show,” will be held at the
Georgia World Congress Center, Atlanta, Georgia. Contact the
group at (404) 237-8228



Great Momentsin
Cable History.

The explosion in programming you the potential to double your
...and how to keep up with it. channel capacity.

Today, all of us in the CATV Now you can become a part
industry are in the middle of one of  of this great moment in cable history.
the industry’s greatest moments —  Plll from Comm/Scope ... a great
the explosion of pay channels and product for a great moment.

specialized programming. For your greatest moment in cable

To make this explosion of history, come to Comm/Scope.
programming available to your sub-

scribers, you need the cable capacity ( ( ) C Scone € —
to carry it. We at Comm)/Scope Jomimn/Ncope Company
have developed a coax cable with Route 1, Box 199-A, Catawba, NC 28609,

bandwidth to 500 MHz, giving (704) 241-3142, Telex: 800-521

- L L0

For your own 20x24" copy of this third in a series print of "Great Moments in Cable History,” write Comm/Scope today.
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Marketers and Engineers:
A Dangerous Gap

Last month was a busy one for cable
people making the rounds to industry
meetings in all parts of the country. There
are no signs of it letting up. Whether it's
state association meetings focusing on
bills proposed in their local legislatures, or
technical conferences and seminars
sponsored by SCTE, CATA, or industry
manufacturers and suppliers, or even
NCTA's Executive Seminar on Enhanced
Services, there's at least one common
thread: everyone is focusing on the future
while going about the daily business of
building and rebuilding their systems,
marketing and maintaining them and, of
course, trying to meet the bottom line.

However, when the pressures mount
for meeting those daily and weekly
schedules, as we had pointed out before,
it is sometimes difficult to embrace the
notion that tomorrow’s challenges need to
be addressed today. The resultant
frustation appears to be creating a level of
anxiety among many segments of the
industry. And, at widely dispersed
meetings last month (NCTA's Executive
Seminar on Enhanced Services in
Phoenix and SCTE's Spring Conference
in Nashville), the frustration was
expressed in exactly the same way. A few
years ago it might have been blue sky.
Now, phrased differently, those who are,
for whatever reasons, reluctant to take the
plunge into something new, say they are
being coerced by the futurists and some
suppliers into areas in which as yet there
is no demonstrable demand. All this
technology is just out there waiting for a
market to happen is what's so often
stated. Apparently, what is happening is
this: the explosive rate at which I.E.
technology, for example, is developing is
placing a strain on the more traditional
“need/fulfiliment” function of marketers
and their relationships to those who must
apply the technology to that function.

NCTA's and SCTE's meetings present
the best examples of this. On the one
hand, a group of corporate industry
executives met to explore together what
markets in the broad field of enhanced
services—security, data transmission,
energy load management, videotex—
represent opportunities for the cable
industry. The meeting was off the record,
but we can tell you this: the CEOs spent
most of their time asking what the
technology is really capable of doing and
how much will it cost? What are the

capabilities of coax versus optical fiber or
twisted pair for passing data?

At the same time, at SCTE's
conference, the engineers, with a pretty
good idea of what works and what
doesn't, spent much of their time asking
each other whatit was thattheir corporate
leaders were going to ask them to deliver.

Franchising requirements aside (and
that's a big aside), the net is that, with a
few exceptions, you have chief
executives hesitant about which markets
to explore because of uncertainty about
the industry’s technical capability. And
then there are the engineers uncertain
about what capability to design into the
system because they don't know whatitis
going to be used for. Now if there is
anything to be learned from the innovation
curve of pay cable, it is that nothing came
to pass untif the appropriate technology of
satellites was wed with the software of
films. Then the industry realized its
phenomenal lift. it has been suggested
that the same curve will be followed by
implementation of enhanced services.
Because, just as there was in pay, there
are going to be fits and starts. So let's
hope that those with the market start
talking to those with the technology, and
both can go talk to those who have the
money.

By the way, congratulations to SCTE's
new officers:

President, Tom Polis

Western Vice President, Dick Covell

Eastern Vice President, Bob Tenton

Treasurer, Tom Bird

Secretary, Jay Levergood

Gz
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SPECIFICATIONS

RMS Mode! PS-60
Voltage Input 95-130
(VAC) Output 60

Current output (amps) 14

Regulation line % v 2
— Load % v 2
Turn on time delay 10
(sec.)
Surge protector No voltage specified
Input transient Standard-circuit
protector breaker
Standard MOV
1 Output transient Standard SvP
\ protector
Oimensions (in.) 17%"" % 10%"
‘ ) 8%
Weight (lbs.) 59.75

ARE

OURS WITH THEIRS
BECAUSE WE

KNOW WHICH
ONE YOU'LL
CHOOSE.

SPECIFICATIONS

Texscan Model XRPR 60/14

Voltage Input 95-130

(VAC) Output 60

Current output (amps) 14

Regulation line % +2

- Load % + 2

Turn on time delay (sec.) 6

Surge protector 145 volt

input transient protector Standard circuit breaker

ISN'T
T TIME v
YOU HAD A CHOIGE

[—
i v”‘

Option-Thyrite arrestor
Output transient protector Standard SVP
Option-Transient
clipper

Oimensions (in.) 18" > 11" x 7"
Weight (lbs.) 49

And you can buy Texscan's XRPR for less!
Call one of our representatives today,



Partners in Your NCTA Game Plan

The Cable Connection

In order to assist you with your National Cable
Television Show plans, we are alerting you now to our
series of convention issues and advertising opportunities.
Please keep this information close at hand. We are

certain you will find it invaluable.

Our convention cycle for CableVision and Communi-

cations Engineering Digest is as follows:

. Convention  Convention .
Convention News Photo Tech Review
Pre-NCTA Issue Wrap-Up Wrap-Up Show Wrap-Up
Issue Date May 18 June | June 8 June 22
CableVision
Space Reservations Apr 13 Apr. 27 May 4 May 20
Ad €
rae In Howse Apr. 15 Apr. 29 May 6 May 22
Communications fasue Date May June July
Engineering Space Reservations Mar. 23 April 20 May 22
Digest Te
T Mar. 26 April 22 May 25
tssue Date May 29
CableVision’s NCTA |[—
Survival Space Reservations Apr 27
Guide Ad €
Due In :{Tnse Apr 29

Pre-convention issues offer an opportunity to cultivate your customers and prospects, stimulating them to think about products
or services prior to the show. These editions start them on the way to your booth at the show.

CableVision’s and CED’s convention issues help to instruct these customers and clients as to your location and the unique
benefits of your service or product. We recommend an identifying booth number whenever and wherever possible.

Finally the Photo Wrap-up edition and technical review offer you two opportunities. First to remind those who attended the
show to make that buying decision and second to let those who did not attend, know what they missed.

® This year we have made several improvements in the design of our publications. Our popular Survival Guide will once again
be distributed throughout the convention area. In additionto the booth guide, important telephone numbers, hotels, etc., we
will include a new section, a review of the news just prior to the conference. Only full-page ad vertisements are accepted in the

Survival Guide.

® The June 8th issue of CableVision will be distributed at the NCTA Show on Monday so that the participants will receive total
coverage of the convention prior to leaving Los Angeles. This offers you an additional opportunity to reach your business

contacts with your advertising message.

By the way, don't forget that CED's July Tech Review will also include the industry standard, CED’s frequency chart, the
indispensable tool for the engineering community in CATV.

All of these advertising opportunities offer many premium positions. Your Account Executive will be calling soon to assist you
in your planning. Special catalogues, literature and guides can be inserted into special issues. Should you have any further

questions please give us a call at these locations.

Denver Sales Office
(303) 573-1433

Cathy Wilson
Lawrence Dameron

New York Regional
Sales Office

(212) 753-2095
Marty Laven
Woody Sumner

L.A. Regional
Sales Office
(213) 659-3965

Rosemary Neely




MIDWEST DELIVERS FROM STOCK!

R

When you need product, instead of promises, call and check our stock,

Scientific Atlanta
Gilbert

Jerrold

Louisville Ladder
Blonder Tongue
Microwave Assoc.
McGraw-Edison
Intercept
Dow-Corning
Arrow

Gardiner

Bud

Comm/Scope
Rediline

Skil Tools
Mini-Mizer
Van Ladder
Rohn Tower
Microdyne
Klein Tools
Clifford
Phasecom
Stanley Flagg

WIN Power Generators

Sadelco
Tocom
Lemco Tools
Leader
Catel
Alliance
Greenlee
lrwin Bits
Preformed
Roll-A-Tape
Belden

System Concepts
3M Tape
Digital Video
Hitachi
Panasonic
lkegami

JvC

Edutron
Videotek
Sony

RCA

— and 200 Others —

WHEN YOU DON'T HAVE TIME

TO WASTE — CALL MIDWEST

Cincinnati, OH

Clarksburg, WV

Columbus, OH

800 - 543 - 1584

(In Ohio 513-651-1904)
800 - 624 - 3845

(In W. Va. 304-624-5459)
800 - 848 - 0762

{(In Ohio 800-282-0705)

Other offices —
Charleston
Charlotte
Cleveland
Dallas
Detroit

Lexington
Louisville
Miami

Virginia Beach
Washington DC

See us at NAB in Booth 1829 or
at our Maxim Hotel hospitality suite.

NEED AN EARTH STATION —
QUICKLY?

Give us a call,

and we’ll ship a complete

SCIENTIFIC ATLANTA

system to you —
TODAY!

Request a copy —

CATV Products Guide
Video Products Guide
Mobile Unit Brochure
Midwest Capabilities

>) 800-543-1584

MIDWEST
CORPORATION

1021 West 8th Street
Cincinnati, OH 45203

0 A UNR Company



Communication News

Lee: FCC Backlog Will Grow
After Reagan Budget Cut

WASHINGTON, D.C.—The eight percent
budget cut directed by the Reagan
administration could have a far-reaching
impact on the operations of the Federal
Communications Commission. Acting
Chairman Robert Lee testified to that
effect during a budget hearing before a
House Appropriations subcommittee.

Lee stated that the budget slash would
force the closing of several field offices,
create considerable delays in the
licensing process as well as authoriza-
tions to market new equipment, and
cancel “pending economic and owner-
ship studies™ in cable television.

For fiscal year 1981, the budget will
remain at $76,926,00C, Lee said. That
figure is the same as the estimate
appropriated by the Carter administration
for 1981. However, in order to meet the
demand, the number of approved
permanent positions was reduced from
2,110 to 2,004.

The real crunch will come in fiscal
1982. The commission's original budget
called for an appropriation of $82,167,000,
funding 2,110 permanent positions.

“The revised budget estimates for
fiscal year 1982 being submitted today
total $77,351,000 and 1,941 permanent
positions or a reduction of $4,816,000 and
169 permanent positions from the
January levels,” Lee explained.

This reduction will have several
ramifications regarding the cable
industry. According to Lee, there has
been “a major increase” in the number of
cable systems that are requesting to use
aeronautical radio frequencies. The
bands in question are the 108-136 MHz
and 225-400 MHz slots Recently, the FCC
has amended its rules from requiring that
a cable operator give the commission at
least 60 days notice before operating on
those frequencies. The new regulations
force a cable operator to notify the
commission of his intent to use the
potentially interfering frequencies and
then wait untit authorization is granted.
The new rules set no limit on the amount
of time the agency can take before
responding. Last month, a check with the
enforcement branch of the FCC revealed
that 140 cable systems are waiting for
such authorization due to a backlog of
requests.

If the budget reduction is upheld, the
problem will get worse, not better.

“We are making a major effort to
ensure that radio frequency ‘leakage’

from these systems does not interfere
with aircraft use of these same fre-
quencies,” Lee said. “To deal with this
problem we have been forced to
reallocate the majority of our staff in this
area away from processing cable
microwave system requests to the new
requests. As a result of the budget
reductions and the leakage problem, a
threefold increase in pending cable
microwave system license requests is
estimated for fiscal year 1982."

When asked why he had volunteered
budget cuts for the FCC, which would in
effect increase the commission’s
backlog, Acting Chairman Robert E. Lee
said it was “A hint from the Reagan
administration.”

At the same time, Lee estimated that
all licensing authorizations would be
further delayed by the budget cut. This
protraction would particularly apply to the
new low-power television program.

“In the auxiliary service program,
where our new program to establish low-
power TV is located, we expect to have
5,500 requests for new licenses pending
at the beginning of fiscal year 1982," Lee
noted. “We expect to receive 3,500 new
applications, dispose of 1,780, leaving
7,278 applications pending. We would
expect that operating at our fiscal year
1982 funding levels, it would take four
years to dispose of this total.”

Hardest hit by the cutback will be the
field operations activities. Based on the
new budget, the following offices would
be closed: Beaumont, Texas; Savannah,
Georgia; Cincinnati, Ohio; Pittsburgh,
Pennsylvania; Washington, D.C.; and the
monitoring station in Anchorage, Alaska.

In addition, the FCC had planned to
phase out five special enforcementteams
and reallocate the resources to establish
ten field offices across the country. Two of
these offices have already been opened,
one in Little Rock, Arkansas, and the other
in St. Louis, Missouri. Now, Lee said, the

offices already established will be shut
down as well as the proposed offices for
Phoenix, Arizona; Des Moines, lowa; Salt
Lake City, Utah; Tulsa, Oklahoma; Nash-
ville, Tennessee; Greensboro, North
Carolina; Spokane, Washington; and
Albuquerque, New Mexico.

In concluding his testimony, Lee
addressed the issue of moving the FCC to
Rosslyn, Virginia, across the Potomac
River from Washington. The commission
has five leases on office space in the
District of Columbia, but the leases for the
majority of the space expire within the
next two years. The proposed move to
Rosslyn, according to Lee, "will save a
substantial amount of money—$29
million—cver the next 11 years.”

When Lee finished, Representative
Neal Smith (D-10), who chaired the
subcommittee, asked the acting com-
mission chairman if the licensing delays
would continue to escalate in coming
years. Lee replied that they “probably
would increase.”

“Ther all we're doing is delaying a
workload to a future year,” Smith said. *In
that case, why did you volunteer this
budget cut?" he asked.

"A hint from the Reagan administra-
tion,” Lee answered.

Copyright Chairman Suggests
Congress Eliminate CRT

WASHINGTON, D.C.—Copyright Royalty
Tribunal Chairman Clarence James has
strongly suggested to Congress that the
CRT be eliminated "so the marketplace
can set the true value of secondary
transmission.”

James made his remarks during an
oversight hearing of the CRT conducted
by the House Subcommittee on Courts,
Civil Liberties and the Administration of
Justice. After issuing the caveat that his
presentation was based on his own
opinior, James proceeded with a step-
by-step analysis of the shortcomings of
the Tribunal. His strongest comments
were directed toward the handling of
copyright payments from the cable
industry.

“The legislative history is clear that
there is absolutely no economic
justification for the statutory schedule
initially adopted by Congress for the cable
industry,” James said. “The rates for
cable were not adopted on the basis of
any objective standards.”

Based on this premise, James asked
the subcommittee members present to
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eliminate the compulsory license and for
Congress to establish “the true value in
the marketplace” of cable services.

Throughout his presentation, James
referred to the inequities of the current
system of royalty payment. He even
submitted a proposal made by the
copyright owners that would compute the
royalties due on a system-by-system
basis. That same proposal was offered by
the copyright owners during the royalty
adjustment proceedings last fall.
However, in the final decision handed
down by the CRT, the proposal was
rejected. James' plan for eliminating the
CRT included marked similarities to the
copyright owners’ proposed payment
scheme. In fact, James suggested that
the copyright owners were the logical
source for a new rate system.

"I would imagine that if the copyright
owners were put to the ultimate test, they
could develop a system or formula which
the Congress could enact that would
eliminate the necessity and need for a
distribution proceeding and continuous
government involvement,” he said.

James stated that one of the prime
motivations for his stance was the
inefficient distribution procedure for cable
royalties.

“There are cable funds on deposit in
the Treasury of the United States which
respectively represent 1978, 1979 and
part of 1980 in the amount of more than

$41,657,000," James said. “Because of
this clearly unworkable procedure of
royalty distribution established by
Congress, copyright owners are
effectively denied and will continue to be
denied their just rewards—the proceeds
form the royalty funds, timely paid.”

In concluding, the CRT chairman said
that now is the appropriate time to
reevaluate the issue of cable copyright
payments.

When he had finished, the subcommittee
members congratulated him for his effort.

“You seem to have succeeded in
lancing a very large boil,” said Repre-
sentative George Danielson (D-CA).

“You may have lanced the boil,” added
his colleague, Representative M. Caldwell
Butler (R-VA), “but I'm not sure what
you've done to the infection.”

If the elimination of the CRT is actually
approved by Congress, cable operators
would probably negotiate directly with the
copyright owners for the rights to
syndicated programming.

Fowler Steps Closer
To FCC Chairmanship

WASHINGTON, D.C.—Two months of
speculation ended last month with the
official announcement that Mark S.
Fowler has been named to the Federal
Communications Commission. Although

Mark S. Fowler, a former radio
broadcaster and television station
director, has been named to the Federal
Communications Commission.

President Reagan intends to appoint
Fowler as commission chairman, that
move will not be made until after April 10,
when the resignation of outgoing
Chairman Charles Ferris becomes
effective.

Fowler, 39, is a senior partner ir the
Washington law firm of Fowler and
Meyers. He served as communications
counsel to Reagan in both his 1976 and
1980 campaigns for president.
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Fowler comes from a broadcast
background, having worked in radioas an
announcer, sales representative and
program director for several stations
during the 1960s. He graduated from the
University of Florida in 1966 and that
institution’s law school in 1969.

During an interview with CED, Fowler
stated that one of his guiding precepts at
the commission would be the tenet:
"Make haste slowly."”

“This means that we will act quickly to
aliow the new technologies to develop,”
Fowler said. “But at the same time we
must carefully study their effect on
established technologies.”

Fowler said that although he hails from
a broadcast background, this does not
mean he will ignore the needs of the cable
industry. "“When there are two
diametrically opposed industries,” Fowler
said, "'often the best solution is a
synthesis.”

Scientific-Atlanta Markets
Energy Management System

ATLANTA, GEORGIA—Scientific-Atlanta
has begun a major marketing push for a
new energy load management system
that utilizes coaxial cable as the
communications medium. The system is
a modification of a S-A energy load
management system that used radio
signals as the delivery mechanism.

NCTA: Advising Against Marketing “Cable-Ready” TVs

Most cable tetevision engineers
believe that the design of cable
compatible television receivers is
unrealistic at the present time (“Cable-
Ready Televisions Create Industry

Problems,” CED, March 1981, p. 15).
Accordingly, the National Cable
Dear:

Your company is marketing a So-
called "cable-ready” television receiver.
The technology utilized in this receiver, as
well as its marketing, has raised many
serious problems for cable television
operators. The purpose of this letter is to
identify some of these difficulties.

Many consumers have interpreted the
marketing claims of the “cable ready”
receiver to mean that with its purchase,
they could circumvent the need to
purchase cable service from their local
cable television system. This, of course, is
not the case.

A far more serious problem arises from
the incompatibility of the “cable ready”
sets with existing cable television
technology. Since the idea of incorporat-
ing decoders into television sets was
conceived in the early 1970s, cable
technology has advanced to incorporate
developments such as scrambling,

Television Association has contacted the
manufacturers of “cable ready"” setsinan
effort to open a dialogue that will lead to a
solution to this problem. Below is a text of
the letter sent to manufacturers by NCTA
President Tom Wheeler:

addressability and program tiering. These
cannot be handled by a single built-in
decoder. If a consumer subscribes to a
system with multiple tiers of premium
service, he/she must use an external
converter/decoder to receive and
unscramble the signals.

The marketing of "‘cable ready"
receivers has caused increasing
consumer complaints. Cable operators
are in the unfortunate position of having to
tell consumers that their new set, which
was purchaseq at least in part because it
was “cable ready," is not compatible with
current cable technology and that the
“extra" they purchased is of no value.

The cable television industry is willing
to advise and whenever possible supply
necessary information to help set
manufacturers overcome these problems.
Please let us know how we can best
alleviate the difficulties now being
experienced.
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There are four elements to the load
management system: a central controller,
a headend modulator, transponders and
power line carrier receiver controls. When
residential energy control is needed, the
central controller (located at the utility
station) sends a signal to the cable
headend over telephone lines. The signal
is then modulated to a very narrow
bandwidth signai—about 15KHz—which
can be sandwiched between video
channels without interfering with the
programming.

Transponders located at each
transformer on the utility poles receive the

signal from the coaxial cable and convert
them to power line current thatis sent into
each residence. In the home, the power
line carrier control receivesthe signaland
disconnects certain appliances toreduce
the energy consumption level necessary
during peak demand. According to S-A,
the control is designed for a "fail-safe
operation’ that allows it to remain
disconnected for no longer than seven
and one-half minutes unless it receives
another disconnect signal. Frank Hyde,
marketing manager, said that only
specific appliances are generally shut
down by the system.

CIE=D, Pass It On
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“"Water heaters are a prime target,” he
said. “Alsoair conditioners are high on the
list.”

S-A has been supplying load man-
agement systems to utility companies for
over four years. Hyde said many cable
companies are now ready to add energy
management to their list of services.

“In certain situations, say, forinstance,
a rural environment, CATV really isn't
there yet," Hyde said. “But in a municipal
environment it seems to be a natural.

“The system can be set up in one of
two ways,” he continued. “The utility can
buy the equipment and make an
agreement with the cable company to
supply them a certain spectrum for
operating the load management system.
That could take the form of mutual
consideration for pole rentals or
something like that. The second option is
where the cable operator buys the
equipment and leases it to the utility. Both
options are viable; it's just a matter of
circumstances.”

Gl, SED Systems Ink
Earth Station Deal

NEW YORK, NEW YORK —SED Systems,
Inc., of Canada has licensed General
Instrument Corporation to manufacture
and market television receive-only and
direct broadcast satellite-to-home earth
stations using patents and technology
developed by SED Systems.

In announcing General Instrument's
entry into the rapidly emerging market for
earth station equipment, Frank G. Hickey,
chairman and chief executive officer of
General Instrument, said, ""Adding
satellite television earth station
equipment to our broadband communica-
tions systems technology is a natural
extension of our capabilities....The
addition of these satellite products will
enable the company to expand its
participation in the CATV, MATV,
industrial and consumer markets.

“Our agreement with SED Systems
enables General Instrument to capitalize
on their expertise in the satellite
communications field and on Jerrold's
position in pay television, our production
and marketing expertise, and our
worldwide reputation as a leader in
broadband communications.”

Initially, General Instrument will utilize
engineering and manufacturing
operations in Toronto and Delhi, Ontario,
Canada, which currently supply cable
television electronic and antenna
products. The company plans to modify
the Canadian facilities to gear up for an
expected high-volume production of DBS
receivers to meet projected Canadian
requirements and to supply TVRO earth
stations to CATV, MATV, industrial and
electronic distributor customers. The new
products would be marketed worldwide



as the market matures.

No financial details of the agreement,
which is subject to the execution of a
definitive agreement and the approval of
the boards of directors of both
companies, were disclosed.

SED Systems currently has 200 DBS
receivers in operation using the Canadian
Telesat Anik B satellite. The system, used
for educational and television pilot
programming, is being tested by the
Canadian government.

SED Systems' particular expertise isin
microwave technology, producing
GAASFET low-noise amplifiers and
associated RF systems. The company is
a major supplier of earth station
equipment in Canada, having developed
such equipment working with Telesat
Canada and the Canadian government
on the Anik A and Anik B satellite systems,
and the advanced technology CTS/
HERMES joint satellite project of NASA
and the Canadian government, which
was the first satellite to operate inthe 12-
14 GHz band and the first to prove DBS
technology.

Commenting on the capability of
present and planned world satellite
systems and the market requirement for
industrial and consumer ground receiving
equipment during the 1980s, Michael
Hodson, president of SED, stated that the
agreement between SED and General
Instrument brings together state-of-the-
art technology with the ideal production
and marketing resources to match the
demands of this decade.

In addition to the television
entertainment markets, growth in the
market for sateliite television receivers
over the nextdecade is expected to occur
in business and institutional communica-
tions systems. Hotels and motels will
incorporate them into systems used for
business teleconferences. Business
communications networks will tie-
together far-flung operations via cable
and satellite. Broadband technology is
expected to find increasing application in
businesses, hospitals and universities for
educational and training purposes.

Satellites &,

In the Works at CBS:
High-Definition TV for DBS

WASHINGTON, D.C.—CBS has unveiled
its tentative plans to enter the realm of
direct broadcast satellite (DBS) services
using the new technology of high-
definition television (HDTV) as the
vehicle. Although no business decisions
can be made until the 12 GHz spectrum is
allocated at the 1983 Regional
Administrative Radio Conference, CBS is
devoting its research skills to developing
several facets of the technology.

"We think high-definition television is
coming faster than most people thought,”
said William Lilley, vice president of CBS.
"Our goal is to make it feasible as a
broadcast business."

High-definition television is
differentiated from standard sets by four
technical elements: an increase in the
number of scanning lines from 525 to
1,125, thus improving the resolution;
improved color fidelity; an increase in the
aspect ratio that shifts the dimensions of a
television set from the present 4:3
(horizontal:vertical) layout to a 5:3 ratio;
and stereo sound capabilities.

CBS recently introduced a handful of

invited guests to view the brave new world
of television. During the demonstration, a
high-quality standard television set was
juxtaposed with a prototype of the HDTV
set. Several scenes were transmitted
simultaneously over both sets for
comparison. The differences were
striking: the high-definition set
reproduced the subtleties of color and
contrast that are obvious in daily
observations but impossible to translate
into pictures on a standard set.

""This will not merely be an
improvement, it will be a whole new
dimension,” said Joseph Flaherty, vice
president of engineering and develop-
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ment for CBS. Flaherty credited the
application of digital technology to
television transmissions as the step that
enabled the development of HDTV.
According to Flaherty, the present analog
technology is akin to pouring water from
one glass to the next down a line of
glasses. Since some water sticks to each
glass, there is a gradual loss of water. In
terms of television, there is a degree of
degradation of the picture with each
generation of transmission.

On the other hand, Flaherty said, digital
technology is analagous to pouring a
glass of marbles from one glass to the
next. At each step, there is no loss of
marbles.

Although substantial progress has
been made, several barriers remain
before the technology is feasible.
Standard equipment is unusable for
HDTV, therefore new cameras, monitors
and recording devices are required as
well as the delivery system.

The innovation that moved the
concept of HDTV one step closer to the
studios was the development of the three-
tube color camera by the Japan
Broadcasting Corporation (NHK). NHK
has devoted ten years of research to the
three-tube camera. Ongoing research is
being conducted with provisional
specifications as follows: 1,125 scanning
lines per frame; an aspect ratio of 5.3, a
field frequency of 60 Hz; and a video
signal bandwidth of 30 MHz.

The key to the development of the
camera was a new one-inch pickup tube
called a diode impregnated cathode
saticon (DIS), another recent innovation
at NHK, according to Junji Kumada,
research engineer. The DIS allows the
taping of moving objects with high
resolution and low lag characteristics.
With the DIS, the three-tube camera
allows high definition pictures while aiso
possessing all the functional aspects of a
conventional camera. It also features a
digital system with a memory device for
transposing a scene into an electronic
configuration.

Other Japanese companies working
with CBS in developing HDTV equipment
include Sony and lkagami. According to
CBS projections, the technological
problems could be ironed out within a few
years.

The most crucial barrier to CBS' plans
is the delivery system. The Federal
Communications Commission is
considering imposing interim guidelines
on the use of the DBS spectrum until final
allocation of the spectrum is parceled out
at the 1983 RARC. In December 1980,
Satellite Television Corporation, a
subsidiary of Comsat, filed for
authorization of two satellites that would
transmit premium programming from DBS
satellites. CBS has opposed the STC
filing.
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“We're not opposed to Comsat,” Lilley
said. “But if the FCC grants their request,
that would give them 30 to 40 percent of
the available frequencies. This is an
extremely valuable public resource and
we want the FCC to ration out the
frequencies in a cost-effective manner.”

CBSis interested in acquiring as much
of that spectrum space as possible, butno
frequencies can be authorized until the
orbital slots are allocated at the 1983
RARC.

According to Lilley, CBS is the only
network broadcaster that is working on
HDTV. At least, he said, “l don't know of
any work being done by the others.”

It the spectrum is granted and the
technological barriers surpassed, Lilley
said HDTV could be available to the
general consumers by 1990. As for CBS’
role in developing programming for the
new service, Lilley indicated those
decisions are yet to be made.
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* GTE Communications Network
Systems, Inc., has changed its name to
GTE Telenet, Inc. Formed in late 1979, the
company is one of four major operating
units of GTE. it is responsible for voice,
data and information systems and
services marketed to business and
government customers. The company
has incorporated in its name that of its
best-known subsidiary, GTE Telenet
Communications Corporation. In addition
to changing the name of GTE Communi-
cations Network Systems, its subsidiaries
will include GTE Telenet in their names:
GTE Telenet Systems, Inc.; GTE Telenet
Field Engineering; and GTE Telenet
Information Services, Inc.

* M/A-COM, Inc., N.V. Philips
Gloeilampenfabrieken of the Netherlands
and Phillips Optical Communications
Corporation, a subsidiary of the United
States Philips Trust, have completed the
formation of a joint venture in fiber optics.
The venture will develop, manufacture
and market optical fibers, optical fiber
cable, associated hardware and related
systems. James R. Kanely, president and
chief operating officer of Valtec, a M/A-
COM company, will serve as president of
the new venture, which will begin
operations in the 67,000 square foot
Valtec Fiberoptics Communications
Division in West Boylston, Massachusetts.
Another M/A-COM company, LINKABIT
Corporation, has received a contract in
excess of $20 million from Satellite
Business Systems to design, develop and
produce digital signal processing
equipment to be used in the SBS satellite
business communications system.
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* Comsearch, Inc., of Falls Church,
Virginia, has been awarded a contract by
Satellite Business Systems of McLean,
Virginia, to perform computer prediction
analysis and required electromagnetic
radiation surveys on its Ku Band earth
satellite stations as a routine study for all
proposed site installations to be installed
throughout the United States. These
stations are a new generation of earth
stations that represent a technical
challenge as the installations will be in
metropolitan areas, usually on the rooftops
of downtown office buildings. The
objective of the predictions and
measurements is to characterize the
existing electromagnetic environment
over a wide frequency range.

* United Video, Inc., is constructing a
satellite uplink-signal transmission facility
in the Chicago suburb of Frankfort, lllinois.
The $700,000 installation is scheduled to
begin operations July 4. It will be
equipped with a ten-meter Andrews
antenna and transmission facilities
designed by UVI's engineering staff and
Satellite Transmission Systems of
Hauppauge, New York. Currently, UVl is
leasing uplink facilities at RCA's satellite
earth station in Lake Geneva, Wisconsin.
UVI recently filed with the FCC for its own
facility to gain more flexibility during
experimentation with new services while
technically improving current ones.

* Scan-Data Corporation (OTC) has
acquired Document Systems, Inc., for
321,000 shares of common stock. It will
operate the company as a wholly owned
subsidiary to be renamed Scan-Data
Financial Systems, Inc. The subsidiary
will have a twofold business purpose—to
develop products for the banking and
financial services markets worldwide, and
to seil Scan-Data products in these
markets in the United States.

* United Information Systems is
entering the data communications market
by going public with its once-private
Uninetenhanced communications
network. The move immediately
establishes Uninet as the nation’s third
largest commercial digital communica-
tions network. For ten years Uninet has
been the private nationwide network for
the computer group of United Tele-
communcations, Inc.

* Midwest Video Productions of Tulsa,
Oklahoma, has expanded its tele-
production capabilities with the addition
of RCA videotape recording and editing
systems valued at approximately
$500,000.
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Saving Headends and Earth Stations
From Lightning Destruction

By Roy B. Carpenter, president,
Lightning Elimination Associates.

he progress in electronic sys-

tems design has brought with

it an increased sensitivity to

the operating environment
and to the interface connections. These
interfaces bring with them both the
desirable and the undesirable. The
interface of concern of this article is
power lines.

The power lines bring in the motivating
power for the cable system. They also
bring destructive and disruptive electrical
transients, herein termed anomalous
events.

Destructive anomalles are electrical
events superimposed on the normal line
voltage that cause it to be elevated above
the safe level or operating range of the
equipment it feeds, regardless of the
character. This is normally taken at 120
percent of the normal peak voltage. As an
example, it would be 200 volts for a 120
volt RMS line.

Disruptive anomalles are electrical
events superimposed on the normal line
voltage that create a situation within the
unit fed that causes it to momentarily
malfunction. This momentary malfunction
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causes erroneous commands, creates
faulty data or “locks up" a system. This
can be an annoyance and sometimes
costly in lost time, but does not cause
damage.

This article is an attempt to eliminate
some confusion on lightning protection by
defining known hazards and comparing
the performance of contemporary
protectors with the hazards, thus
providing a reliable decision tool. The
data used to define the hazards has been
taken from a wide variety of publications
on the subject.

Lightning Terms

One of the problems related to
lightning protection is the jargon used and
the way it is used. To eliminate
misunderstanding, it is necessary to
define basic terms encountered in
discussing lightning.
® An over voltage occurs when line
voltage is elevated to well above the
normal RMS voltage and sustained above
that level for a period in excess of one
cycle (over plus 15 percent).
¢ An under voltage occurs when the
RMS line voltage drops to what is termed
the “brownout” level and remains at that

level for a period in excess of one cycle
(over minus 15 percent).

* An energy surge is a rapid increase in
the flow of total energy (joules or Watt-
seconds) to the service entrance that is
sustained for periods of less than one-half
cycle.

* Single phasing occurs when one
phase is dropped prior to the service
entrance.

e Transients are usually considered as
random voltage pulses of relatively high
magnitude, but short duration, usually
less than about 100 microseconds.

e EMP, electromagnetic pulse, is a
single pulse of energy created by a
collapsing magnetic field such as that
created by lightning or a nuclear burst.
The magnitude can vary from insignificant
to devastating.

® Switching translents are created by
the public utility during load switching or
power source switching actions. They are
also the result of other nearby customers,
usually on the same feeder, switching on
and off high current devices.

e A joule is a measure of energy, the
product of volts, amperes and time. It is
the only true measure of protector
performance. A Watt is the product of
volts and amperes only.




Destructive voltage anomalies that
permanently damage connected
components may be categorized as
naturally-caused or man-made. Table 1
lists potentially destructive anomalies by
cause.

Natural Hazards

Most naturally-caused line voltage
anomalies are related to atmospheric
activity of one form or another. Lightning
related anomalies can be the result of
either cloud-to-cloud or cloud-to-earth
events. These, inturn, are related to such
factors as the geographical location of the
site, the isokeraunic number related to
that location and the time of year.

Figure 1 is an isokeraunic map of the
United States. The number defines the
potential number of lightning days that
can be expected in a year at a given
location. That number can be used to
estimate the probability of lightning for a
given day (if seasons are disregarded)
and the number of strikes that may be
expected to terminate in any given area
for that year. In applying these data, two
factors must be considered: it is an
estimator only and can vary considerably
from year to year, and it only takes one
strike to cause irreparable damage.

Lightning in general can cause three
specific forms of hazards: direct strikes
producing power surges, induced
transients from nearby strikes, and the
EMP from the strike's magnetic field.

Power surges result from a direct
strike to any or all phase conductors near
or at some distance from the facility. The
character of these surges is, therefore,
directly related to the character of the
lightning stroke, the line it strikes and the
distance to the point of concern. To define
their specific character, an engineer must
look at specific cases or parameterize the
rise time, stroke-peak current, distance
between strokes and facility or the
resulting line impedance, and the
grounding resistances at significant
points in-between.

One significant factor is shown by
Figure 2 where the surge voltage is
estimated for an average lightning strike
for various distances from the station of
concern. These numbers must be greatly
increased for higher energy strokes.
Other measurements indicate that these
voltages could achieve levels in excess of
100 Kv if the wire insulation would support
that potential without arcing and if the
measurement point were near the stroke.
The higher voltages seem to be the norm,
rather than the exception, for FM and TV
transmitter sites.

Table 2 presents a summary of the
range of pertinent parameters. The shape
of typical lightning stroke current flow is
such that it rises rapidly to its peak and
then tapers off relatively slowly, following
a log-normal shaped curve. There are two

Figure 1
Number of Lightning Days per Year

The probability of lightning for each day is: Iso number + 365
The maximum for the USA is 0.27 or a probabiiity of lightning on one day out of four.

Figure 2
Sample Surge Voltage as a Function of
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Table 1
Potentially Destructive Power Mains Anomalies

Natural Causes Man-Made Causes
Cloud-to- Ciloud-to- Accidents

Potential Ground Cloud Public Other Own and
Anomaly Lightning Lightning Tomados Utiiity Customers Plant Explosions
Overvoitages X X
Undervoltages X X
Surges X X X
Transients X X X X X X
EMP X X X
Single Phasing X X X

Table 2
Significant Lightning Stroke Characteristics

2 to 200 Coulombs

2.000 to 400,000 Amperes
300 Nanoseconds to

10 Microseconds

100 Microseconds to

10 Milliseconds

5,000 Joules

Charge Range
Peak Currents
Rise Time to 90 Percent

Deviation to 50 Percent

Potential Energy at 99 Percent
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classes of lightning strokes: the impulsive
stroke and the non-impuisive or hot
stroke. T his characteristic determines the
damage caused.

The impulsive stroke causes most of
the damage to electronic systems. Since
they embody a large percentage of high
frequency energy, the rate of rise
exceeds 10,000 amperes per micro-
second and can achieve rates of over
100,000 amperes per microsecond. They
last for no more than 100 microseconds.

The non-impulsive or hot stroke rises
much slower than the impulsive stroke, as
low as 500 amperes per microsecond.
However, it usually lasts much longer,
extending out to as long as ten
milliseconds to the 50 percentile. These
strokes are responsible for many firesand
explosions.

Induced transients are the second
order effects of lightning activity in or near
the area of concern. Their character is
related to the lightning discharge and the
system character into which the transient
is induced. In general, they are high
voltage, low energy disturbances.
Estimates of the potential for this
disturbance phenomenon range up to
100 Kv. This value is more dependent on
the system circuit parameters than
lightning itself; installation breakdown
levels usually limit the peak voltages to
much lower levels, except on primary
feeders. Public utilities have found that
this phenomenon accounts for most of
the lightning faults on lines with a potential
of 20 Kv and lower. Lines as short as 50
feet can pick up a significant transient,
depending on their proximity to the stroke.
These transients tend to take a shape
related to the differential of the stroke
itself: short, negative and positive pulses
of less than ten joules.

Induced transients are created by one
of three related phenomena. They are the
result of the invisible but highly potent
electrostatic field found between the
charged clouds and the earth. This field
moves and varies in strength with the
charged cloud activity. Cloud-to-earth
strikes create the situation shown in
Figure 3; cloud-to-cloud strikes create the
situation illustrated by Figure 4.

Atmospherically induced transients
are created by sudden variations in the
electrostatic potential of the atmosphere.
Where the clear air field may be 150 volts
per meter elevation above earth, during
an electrical storm this field can achieve
levels of up to 30,000 volts per meter of
elevation. Nearby cloud-to-cloud and
cloud-to-earth discharges can cause
significant field variations continuously
throughout the storm period, on a random
basis, in both the time and magnitude
domains.

In Figure 5, both the suspended power
lines and the inter-plant data lines
experience induced transients when a
charged cloud in the area of concern

Figure 3
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charges everything on the surface of the
earth beneath it, to an equal but opposite
potential by induction. The resulting field
between the cloud and earth can achieve
levels in excess of 30,000 volts per meter
of elevation above earth. A wire elevated
above the earth by ten meters in this field
would be charged to a potential equal to
its surroundings, which could theoretic-
ally equal as much as 300,000 volts with
respect to earth. A sudden lightning
discharge to earth or another cloud will
cause this field to collapse leaving the
elevated wire with a bound charge, which
seeks ground through any available path,
even jumping large insulators in the way.
This creates a voltage pulse that can
exceed 100,000 volts at times. Transients
resulting from electrostatic field changes
can be propagated over long distances,
depending on the circuit parameters.

As an example, a nearby cloud-to-
cloud discharge or a strike one mile away
will induce as much as 70 volts per meter
of exposed wire into a thus connected
system.

Earth-current induced transients
are created by lightning strikes to earth, to
or near the facility of concern. With the
termination of a stroke to earth all the
charge induced into the earth by that
cloud must move from the point where it
was induced to the point of impact of the
stroke (see Figure 6), and thereby
neutralize the charge. As a result of this
motion of the induced charge, earth
currents are set up within the earth’s crust
on or near the surface. Any good
conductors buried in the earth within the
charged area will provide a preferred path
for these earth currents and thus be the
recipient of these severe earth currents.
The results are transients within the
conductor, either directly or indirectly
related to the earth current character.
Current along the sheath of wires will
induce transients into the inner
conductors through mutual induction, or
these currents will be superimposed on
the conductors without sheaths. Figure 7
illustrates two other forms of earth-
current transient effects.

Electromagnetic-tield induced
transients are also created by lightning
discharges. For this phenomenon the
lightning flash channel acts as a vertical
radiator or antenna. The large flow of
current in a short time down the ionized
lightning flash channel sets up a rapidly
changingelectromagnetic field
propagating out from the stroke channel
in much the same fashion as a
broadcasting station using a single
tower/antenna. These waves propagate
for many miles and are the cause of static
in a radio receiver, reflected waves in the
transmitters and transients in nearby
conductors, as illustrated by Figure 8.
Generally, cloud-to-cloud strokes
produce predominately horizontally
poiarized waves, while the cloud-to-earth

Figure 6
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strokes produce vertically polarized
waves. The di/dt's can exceed 100,000
amperes per millisecond.

Tornadoes create a cyclic phe-
nomenon of a shape similar to a poor
sawtooth generator. This phenomenon is
the resuit of a charge separation within
the eye of the twister and its rotary motion.
As the twister does its thing, the induced
voltage rises and falls with and at the
frequency of rotation of the twister. The
induced potentials can be damaging if the
twister passes near an area of concern.

To protect against all of these induced
transients, the protective systems must
be designed to satisfy the worst case
situation. The requirements would be the
following:

Transient Energy 500 Joules
Transient Peak Current 20,000 Amps
Transient Peak Voltage 4,500 Volts

Transient Rise-Time 50 Nanoseconds

Man-Made Hazards

Man-made disturbances come from
the electrical systems environment man
has created. These disturbances can be
the result of a directly-injected pheno-
menon or an externally-induced pheno-
menon. It is futile to attempt to define all
the potential causes, but the following

32/Aprit 1981

identifies and deals with some of the more
significant. Man-made disturbances may
be sub-divided into those caused by
electromagnetic or electrostatic fields
and those caused by some form of
accident.

Man-made electromagnetic field
transients usually are created by poor
installation practices or inflexibility in the
plant layout. For example, the power lines
for large motors and power lines for
sensitive electronics are layed side-by-
side in the same cable tray.

During the planning stages for a plant,
it should be understood that power lines
carrying any large loads that are switched
will create transients on the lines. Electric
motors with poor commutators will radiate
transients into nearby lines and cause
malfunctions in any electronic equipment
sharing it as a common source of power,

The possibilities of directly-injected
hazards are as diverse as the industry
itself. Some common examples are; high
voltage wires dropping onto the data/
control lines orarcing over them; or failure
of insulation or isolation devices which
inject a high voltage onto the data lines.
This happened three times in one year at
three stmilar facilities separated by
thousands of miles. In all three cases the
related computer was destroyed.

The electromagnetic pulse (EMP)
resulting from a large atmospheric
explosion, usually nuclear, will also create
this phenomenon. The characteristic of
the EMP is usually considered similar to
lightning, but with much faster rise times
(nanoseconds) and much shorter duration
(only a few microseconds). The energy
content can be very high near the center
of the explosion.

Protection Requirement

The protection requirement, if limited
to destructive anomalies, must be derived
from a composite of all the potentiaily
destructive causes. Table 3 presents a
summary of these factors listed by the
previously identified causes. The values
listed are for what is considered
approximately the 99 percentile. That is,
out of 100 incidents of that class, at least
99 would not exceed the listed value.

A summary of the resulting design
requirements by key design parameters
follows:

Peak Voltages 45,000 Volts

Peak-Surge Current 160,000 Amperes
Rise-Time Response 50 Nanoseconds
Peak-Surge Energy 5,000 Joules

Loss of Phase 10 CyclesorLess
Overvoltage Line =30 percent
Undervoltage Line -30 percent



It should be understood that it is
possible to encounter situations well
beyond these parameters. As an
example, LEA has found that FM radio
and television stations, because of their
location in remote or elevated areas, are
subjected to the higher energy level, fast
rise-time surges.

The designer must, therefore, select
the risk considered acceptable to his
client and design the protective systemto
satisfy or exceed those parameters. LEA
recommends that the foregoing list be the
basis for the design. All systems must
exceed that capability by a safe margin
and then fail-safe.

Protection Concepts

Line protectors fall into three
classifications: filters, surge or transient
protectors, and voltage regulators or
isolation transformers. The conventional
line filters are primarily limited to the
removal of radio frequency interference
(RFIl). Power surges and other
disturbances are attenuated very little.
Line transformers are availableinone ora
combination of two types: regulators or
isolation transformers. Regulators usually
maintain a given output voltage over a
range of input voltage variations of up to
1+ 30 percent. The isolation or super
isolation transformer is a low-pass filter
with up to 120 db of attenuation across a
limited RFI band. They do not protect
against lightning related power surges of
significant magnitude.

Devices sdld as ''surge protectors”
often have similar and, thus, confusing
claims. They are seidom related to a well
defined hazard. Each of them must be
evaluated against the total spectrum of
performance requirements as previously
defined.

First, however, the applications
concept should be considered. As
illustrated by Figure 9, there are two ways
of implementing surge protection into the
.system to be protected. The protector
may be installed in paraliel with the device
to be protected or it may be installed in
series, prior to the unit to be protected.

All of the conventional protectors,
except the LC filters, are designed to be
wired in parallel with the load they protect.
As seen in Part A of Figure 9, the parallel
protector's effectiveness is compromised
by two factors:

e Because it forms a parallel circuit with
the load to be protected, the load must
share the disturbance it is to be
protected against. As a result, the
protector reaction time is very
significant, as is the clamping ratio
(ratio of peak line voltage to voltage at
the peak-surge current). In actual
cases, measurements have proven to
be very high, in excess of tentimes the
normal line voltage at the peak of the
surge.

e The wiring that connects the parallel
protector into the circuit becomes a
series impedance to the rapidly
clamping, high surge current, thereby
adding the voltage developed across
these series impedances to the high
clamp voltage.

By way of contrast, a series hybrid
protector is in series with the power
feeding the protected unit, thereby acting
as an interceptor to any incoming
disturbances. The negative effects of
connecting leads, reaction time and even
clamping ratio are overcome through use
of series elements and by separating the
paths for the surge current from the
clamping control elements. An
examination of the foregoing factors
alone is sufficient to demonstrate that the
series hybrid protector conceptis the only
concept that can be made one hundred
percent effective.

Surge Eliminators

The surge eliminator (SE) designs are
all based on the same concept, with the
same objectives. In addition to the
previously defined requirements, the SEs
must:

® React within 5 nanoseconds.

e FEliminate at least 99 percent of the
possible disturbances for the
particular application without loss of
the protector or protected function.

e Faijl-safe above the 99 percentile by
opening the circuit of the protected
function.

e FEliminate even the high frequency,
high voltage impulse spike.

To illustrate surge eliminator
performance, consider the situation
depicted in Figure 10. Part A presents a
badly distorted sine wave for a 120 volt
RMS hot-to-neutral situation where

Table 3

Total Environmental Hazard Character
For at least 99 Out of Each 100 Events

Peak Rise Peak Frequency
Hazard Voltage* Time Energy Impact Currents  Spectrum
Overvoltage + 20% Slow Massive Massive Line
Undervoltage - 20% Slow Reduced Power None Line
Energy Surge + 32 KV** 50 NS. +5 K Joules 160 K Amps 1 KCto 1 MHz
Single Load N/A Complete Massive 3 to 10 Cycles
Phasing Dependent Loss of Two Phase  Duration
Phase Power Currents
Transients + 5KV 50 NS. + 100 Jeules 2 KAmps 1KCto10MHz
Noise + 400V 1 US Negligible Negligible 1 KCto10MHz
EMP + Massive 50 NS. + 10 Joules Massive 1KCto10MHz
* With respect to the sinewave.
** Impractical for computer locations.
Flgure 9
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several forms of voltage anomalies are
illustrated. The equipment destruct level
is assumed to be above about £200 volts
peak. The surge protector must,
therefore, prevent the voltage from rising
significantly above that level.

To accomplish this, the SE functions

as follows (refer to the functional diagram
in Figure 11). First, the voltage controller
assembly constantly monitors the output
voltage. When it rises above the clamp
voltage, which is usually set at 1.2 times
the normal peak voltage, it acts as a
constant voltage device holding the

A. Before Protection

B. After Protection
+200 — — e

+166 — —

Figure 10
Surge Eliminator Protective Action

Destructive Surges

Non-
destructive

voltage at the selected clamp level. If the
anomaly is more than a small transient it
turns on the high energy dissipation
assembly. Some of the energy is
dissipated within the unit to compensate
for the influence of the grounding system
surge impedance. The remainder is
dissipated in the grounding system and its
connections.

During the SE operation the voltage to
the protected system is maintained within
the operating limits of the system, neither
being crowbarred to or near ground
potential, nor allowed to rise significantly
above the clamp level. As soon as the
surge or transient has passed, the SE
returns to its passive mode.

The surge eliminator series elements
contain a low-pass filter to accomplish
the energy conservation control functions
and minimize noise and impulse
transients. Negative going spikes on the
positive half-cycles and positive going
spikes on the negative half-cycles are
attenuated to some degree: about 10 db.

LEA surge eliminators are designed to
provide complete protection. SEs will
handle at least 99 percent of the potential
surges or transients they would
experience in a particular application.
Beyond that, all SEs are designed with a
special surge fuse that will open if the
capability of the SE is exceeded. Figure
12 iliustrates this principle. Note that the
fuse-blow characteristic is a decaying
exponential that asymptotically
approaches the circuit operating current.
The LEA SE will dissipate any energy
below the curve and above the operating
current level and the fuse will protect
against any unusual event that would
introduce energy in excess of the SE
capability. The probability for this event is
less than one chance in ten years for the
average location within the continental
United States.

Figure 11
Surge Eliminator Block Diagram
Each Phase Is Simllar in Muiti-phase Units
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The rating of LEA surge eliminators in

terms of power handling capabilities is not Figure 13

a simple matter. Although SEs can The LEA Surge Eliminator Operation in a
dissipate energies in excess of 5500 w C Envi

joules per phase and handle surge orst Case Environment.

current flows in excess of 160,000
amperes, this does not completely
describe the protection provided. The
LEA SE designis suchthatit makes use of
the grounding resistance and power
system surge impedance to increase the
overall protection capability significantly.
This principle is illustrated by Figure 13 in
which a worst case lightning strike of
200,000 amperes is assumed to have
terminated at a hilltop utility pole. The pole
is assumed to be within 35 meters of the
users' terminal wherein a LEA SE is used
for surge protection. The parameters
selected are typical for a mountain top
facility, or perhaps a bit on the optimistic \ Transformer
side. Referring now to the related “’\_1 Service Drop
equipment schematic diagram, it may be .
seen that both the surge impedance of the
connecting wiring and the grounding ——
resistance are used to dissipate a major
portion of the stroke released energy,
most of which is in the grounding ~ =
resistance. That is, the excess energy L
heats up the earth around the grounding #6 wire, 35 meters  Physical Situation
components. From these data itis evident
that the LEA SEs could provide protection 0.04 ohms 20 uHy
against lightning induced energy levels in =
excess of a total of 40,000 joules. s
The clamping ratio (CR)is aiso a factor ) %xllg
of importance in considering a surge 10¢ joules b8
100 Ka
protector. The CR is defined as the ratio of 8 x 20 ps 4x10°
line voltage under the worst case lightning
surge current vs the initial clamping level.
For all surge protectors the terminal
voltage permitted at the protected Electrical Equivalent
equipment rises with a rise in surge
current. Obviously, the lower the CR value
the safer the protected unit is for any
given set of conditions. Figure 14

10 ohm ground

joules 10 ohms

presents a comparison of typical CR Figure 14

values for various forms of protectors on

the market, as a function of surge current. Clamping Ratio Characteristics

Note that as the surge current increases Y e E—— —
above 10,000 amperes, the CR values for | Voltage at Peak Surge Current l l J [[ [ I H \ |
all but the LEA SE range from at least | Voltage at Initial Clamp Point | | TTT1T1 1 1 l
three to ten. By the time the surge current 7 | Crer R | __I SRR ~+H
reaches 100,000 amperes, the 99th Single L__\“ | ' I 1 [ 1
percentile, the CR would be well over ten, [\ ] Vvaristor /% 7 1 T T T

if the device survived. In contrast, the LEA 6 | %arg;gg
SE maintains a CR value of less than two,
which is possible because the voltage
controller function is referenced to the 5 —
system's common point ground rather

than a single SE ground.
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ThePrinciples
Of Spectrum Analysis

In this issue, Raleigh B. Stelle I,
national and international sales man-
ager for Texscan Corporation, con-
tinues his series of articles on the fine
points of operating test equipment.
Next month, Stelle's series will con-
clude with a look at coaxial cable
calculations.

he spectrum analyzer is fast
becoming an indispensable
tool in many cable television
systems. Large numbers of
channels and the distortion products
created by many signals make an ana-
lyzer a much needed piece of test
equipment. However, many people are
still not familiar with how these machines
function and what all the screen present-
ations really mean. This article takes a
ook at some analyzer theory of operation.

Almost everyone is familiar with a
standard broadcast receiver and its
operation. As we move the tuning dial,
different programs are heard. Each
station has an RF carrier wave of some
frequency associated with it. If we were to
plot a graph of the RF carrier, it should
resemble the one shown in Figure 1.

Figure 1 shows one unmodulated
signal at frequency=1/T. Several carriers
may exist at any one given time, so let's
plot just two. See Figure 2.

The plot of these two unmodulated
carriers shows that C2 is twice the
frequency, or twice as fast, as carrier C1.
Or, the frequency of C2 is twice as high as
the frequency of C1. Both carriers were
plotted in an A (amplitude) versus T (time)
plane. This type plot is called the time
domain. Now, imagine a third dimension
to this plot. A third dimension would
extend into and out of this page. An
isometric view of such a plot is shown in
Figure 3.

Figure 4 shows two signals on an
isometric plot.

Now, in your imagination, include a
“window" which moves up the F line and

gives us an“end view” of the two signals.
All you could see through the window as
you passed across C1 and C2 wouldbe a
line. Now, let's plot them as shown in
Figure 5 on page 38.

Figure 5 is a plot of unmodulated
signals in the frequency domain. The term
"unmodulated” should be stressed be-
cause some interesting things happen
when the carriers are modulated, or the
width of the window is changed. We will
get to those shortly.

Consider the broadcast receiver
again. If we rock the tuning dial very
slowly back and forth from stop to stop, we
would hear each station for a shorttime as
we come to and pass it. Now rock the dial
very rapidly—all you hearis gibberish. We
have tuned the receiver too fast to derive
any auditory information and hear only a
series of unrelated pops.

Connect an oscilloscope to the broad-
cast receiver so that the horizontal scale
tracks the tuning knob and the oscillo-
scope is calibrated in terms of frequency
in the horizontal direction.

Connect the speaker terminals (de-
tector/amplifier) to the vertical input of
the oscilloscope. Rapidly rock the tuning
dial and two things happen on the scope.
The horizontal scale moves back and
forth and the dot will deflect upward as we
pass a station and the detector “sees" the
signal.

If this “rocking” is done rapidly (a few
times per second) and repetitively we will
form a "picture” which we can interpret
visually, as shown in Figure 6 on page 38.

Now do the tuning electronically (with
varactors) and we have a basic spectrum
analyzer.

Now, let's take a look at how this
magic box does its job (see Figure 7,
page 38). Each block has a specific
function to perform and has a particular
output for different conditions. Let's
examine what happens in our analyzer
when we see a CW signal at 100 MHz.

What happens in the first mixer?

We all know how the superhet (stand-

Figure 1

Figure 2

Figure 4
C1 Cc2
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ard broadcast) radio works. Two signals
mix together and produce a third signal
which is different in frequency from the
two original signals.

Let:

Signal 1=A=LO Frequency

Signal 2=B- Input Frequency
Mixing theory tells us that:

A+/-B=C= Intermediate Frequency or

IF.

It would be just great if only that
happened, but in the output of the mixer,
we may find several undesired responses,
such as:

2A+/-B=C or, A itself;

3A+/-B=C or, B itself;

A+/-2B=C

This problem is obviously multiplied
dramatically with multiple signais present
at the input: forexample, 12 channels plus
FM. These are called spurious responses,
and we definitely don't want them in our
analyzer. So we put in a filter (FL-1 in the
block diagram).

A bandpass filter is used to attenuate
most of these spurious signals. It has its
center at the IF frequency and will be the
first selectivity in the unit.

Consider for a moment the choice of
the IF frequency. Since the input will pass
all frequencies, it is possible to get into

or 110 MHz. Let's choose B=110 MHz. Ali
is just fine if only 100 MHz is present,
but—if a 120 MHz signal is also present,
nows

A=120 MHz, B=110 MHz and A-B=110
MHz.

We see the image response at 120
MHz superimposed on the desired signal
at 100 MHz.

(3) Since an LC oscillator with only one
variable (L or C) can only tune an octave
(an octave is a doubling of frequency.
Example: 1 KHz-2 KHz, 100 MHz-200
MHz, etc.), and the range of our analyzer
should be as broad as possible, we need
to find an IF that will let us cover the

image problems if we choose the IF desired frequency range and still have the
A frequency too fow. local oscillator (LO) tune less than an
For example: an IF at 10 MHz would octave.
mean (1) we couldn't analyze any signals Let's add it up: (1) The IF must be
at 10 MHz—the analyzer's gain at that outside the pass band of the analyzer.
frequency would see small amounts of (2) The IF must be chosen such that
signal leakage and cause erroneous the local oscillator tunes at least a 300
readings. MHz range (our desired coverage), but
(2) Since we originally stated a single less than one octave (300-600 MHz is the
100 MHz CW signal, let's do the mixing minimum range which will satisfy this
routine. requirement). For good linearity the tuning
A=100 MHz, B=?, and C=10 MHz range should be much less than an
Figure 5 T Since A+/-B=C, A could be either 90 octave. Also, consider these factors.

(3) The higher the IF frequency, the
greater the image separation.

(4) The higher in frequency the IF, the
more difficult it is to achieve gain and
selectivity.

B C Receiver (5) Considering all of these more
difficult factors, arbitrarily choose some
- — ‘ convenient frequency.
ﬁ In our example: 700 MHz.
| The local oscillator is now required to
tune 700-1,000 MHz, the IF is 700 MHz
| and the unit will respond to desired
o signals in the 0-300 MHz range and the
/ Speaker images from 1,400-1,700 MHz. How
) ) Terms much 1.4-1.7 GHz energy is there floating
Gz‘;gg‘g tglglot around your cable system? So, we'll just
ignore that part. The local oscillator
should deliver about +60 dBmV +/-3 dB
Figure 6 across its range to operate the mixer
correctly.
D B Mixer Diode Mixer -
0 300 Input FL 1 FL2 | Lof():lrsnp
In Attn BPF BPF Video
_D_k— Amp
— 700 64 Detector .
-40  +100 dBmV
+50 dBmV
636MHz 54MHz
XTAL OSC @
Rate i— 2/1?6315':8; Ho}r\ifrcl)glal
Drive
Dispersion
Figure 7
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Four Major Milestones
in CATV Amplifiers.

1966 —THE BEGINNING

From TRW, first. TRW does it first. Again.

First transistors made and First hybrids for CATV. Elimination
characterized especially for of interconnects provides inherent
CATV amplifiers. increase in reliability, ease of field

repairs. Improved performance over
discrete amplifiers.

COMING
IN
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S0 0 0
.

TISz)wail

And TRW is first. Again. Year after year, TRW is the leader.
First hybrids with all gold systems, Once again.

the optimum for ruggedness and In 1980, we introduced extended band
reliability. Gold die with ballasting width.

resistors and fine geometry fn 1981, TRW R&D will present still
has dramatically improved the another major milestone.
performance.

TR w RF SEMICONDUCTORS

An Electronic Components Division of TRW Inc.




The mixer output will vary in direct
proportion to the second input signal over
a range of 50-70 dB depending on the
quality of the mixer and the magnitude
and quantity of the mixer and the magni-
tude and quantity of the second input
signal or signals. Best performance in this
respect is obviously with a single signal
input.

Now that you know why a very high
frequency (UHF) is chosen for the first IF,
let me say that today's state of the art
doesn't allow us to get much selectivity at
high frequencies. Example: in the VSM-1,
the 700 MHz bandpass filter is 10 MHz
wide, 3 dB down.

So we have to go to some lower
frequency—and since the 700 MHz
bandwidth is so wide, we will convert
twice more, once to 64 MHz and again to
10 MHz. Now we are down to almost DC,
so we can really generate high gain and
sharp selectivity. In the simplest case, the
Texscan VSM-1, the selectivity is
achieved by two high Q resonators. This
yields a 3 dB bandwidth of 150 KHz. If we
desire much greater selectivity, it is
necessary to use crystal filter techniques.
In the Texscan VSM-2 or VSM-5, two
additional IF bandwidths are available: 10
KHz and 500 Hz. Both these filters are
four-crystal lattices and are selected by
front panel controls. And, since these
narrow filters have more loss than the
wide ones (there's no free lunch), we have

to add some extra gain to make up this
loss.

Some analyzers offer several types of
display ranges—linear (display directly
proportional to input voltage), square law
(display directly proportional to input
power or voltage squared), or logarithmic
(dB scales proportional to log (10) input
volts).

For the cable television industry,
however, the most practical scale is the
dB scale (logarithmic). The VSM-1 gives
two choices: 20 dB or 40 dB on screen, or
1 dB/div. vs.2 dB/dim.(the VSM-2/VSM-
5 have 30 dB or 60 dB on screen). The
accuracy of these displays is typically
+/-0.2 dB/dB, while the linear and
square law scales run from three to five
percent of full scale.

Now let's convert all this to DC and
drive our oscilloscope display. Detection
is accomplished by a simple diode
configured as a peak detector and the
resultant output drives a DC amplifier to
produce a vertical deflection. The hori-
zontal line is derived from the sweep
oscillator circuitry and hence is a function
of frequency. If we've paid attention to our
Ps and Qs, with the sweep oscillator design,
the horizontal scan will be a linear
function of frequency and our dial calibra-
tion will suffice for frequency identifica-
tion. Most analyzer linearities are in the
vicinity of +/-1 percent of the full scale
frequency or +/-3 MHz for the VSM-1.

So far, we have looked only at the
steady state case, a fixed tuned receiver.
But, in normal operation, we are contin-
uously tuning our first local oscillator
(sweeping) and must look at the swept
response. Let's keep the same initial
conditions—a 100 MHz CW signal—but
vary the first L.O. from 780-820 MHz. This
produces a sweep width or dispersion of
40 MHz.

If we detected the output of the 700
MHz filter, FL 1, we would see something
like that shown in Figure 8.

As we sweep past a signal, the result-
ant C frequency changed, and if we plot
our filter responses, then we see a case
as shown in Figure 9.

What we see on screen is the swept
response of the IF filter passband. Now,
let's insert the high selectivity portion of
the IF at 10 MHz. Although the signal
appearing at the 10 MHz IF has a width of
10 MHz, by the time we convert down to
10 MHz, we see Figure 10 (page 43) as
the desired response approaches and
passes 10 MHz.

The 3 dB bandwidth of the IF is
generally defined to be the resolution of
the analyzer and is the limiting factor in
separating signals which are close to-
gether in frequency.

We can continue this narrowing pro-
cess until we begin to run into some
limiting factors. These factors are:

1. Desired scan speed (scan i0ss);

LECTRO Standby Power

FIVE YEAR WARRANTY

After five years of field operations in the heaviest light-
ning areas of the U.S.A., Puerto Rico and Mexico, where the
most frequent power failures occur, we found by the records
kept that Lectro Standby Power supplies had such a low
failure rate we could offer a warranty unprecedented in
power supplies in the cable industry.

That means there is no cost to you other than shipping
charges to and from our factory, unless the unit has obvious
physical damage. We will repair at no charge, and return the
unit within one week of receipt.

Lectro has proven that you do not have to pay high prices
for reliability.

Our five year warranty now gives you further proof of this.
Sales over the past two years show that Lectro is now the
leader in standby power.

Tg
By

Why not use the leader in your system!

COMMUNICATIONS

DISTRIBUTION CORP.
P.0. Box 567 * Athens, Georgia 30601 * (404) 353-1159




2. First LO residual greater than IF

bandwidth;

3. Long term stability won't hold

narrow dispersions on screen.

We'll examine these factors one at a
time.

Scanloss: a phenomenonrelatedto IF
bandwidth, dispersion, and sweep speed
(rate). The IF bandwidth requires a certain
amount of time to pass the full energy
present. If the signal is in the passband for
too short a time, the energy displayed is
less than actually present. This situation
is more exaggerated the lower in band-
width we go.

We can solve scan loss problems by
changing any of three parameters: sweep
speed (too fast), dispersion (too wide), IF
bandwidth (too narrow). Adjusting any of
these items until the amplitude displayed
ceases to increase assures the operator
that scan loss is not occurring.

Remember:

For wide dispersion, use wide IF B/W
and fast rate.

For narrow dispersions, use narrow IF
B/W and slow rate.

For the VSM-1, there is a rate/disper-
sion product which will guarantee that
scan loss is not encountered. This
number will vary from manufacturer to
manufacturer and will also vary with
resolution (VSM-1 resolution is fixed at
150 KHz).

Let's stop for a moment and take a

short look at the theory of spectrum
analysis. Reams of applications notes
have been written on the use of spectrum
analyzers for specific types of tests, so we
won't belabor that here.

First, let's consider our CW signal. In
theory, it occupies only one position in the

frequency domain—it's an infinitely thin
line in the spectrum. But, since the
analyzer has finite bandwidth, the CW
signal also appears to have “width,”
(depends on the IF B/W).

If these are harmonics, and we change
the frequency of the fundamental, the

I Figure 8
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|
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“We’re sticking with TEST because
they’re committed to our success.”’

Rabert Gould, Feestdent

Vivions. Limites

With more and more
new manufacturers in
the marketplace, read
on and learn why the
nation’s most experi-
enced single-family
home MDS operator is
soldon TEST:

VISIONS, LTD. MAKES MDS
HISTORY

*The first premium channel opera-
tor to use MDS single-family home
hardware was Visions, LTD. And in
the early days, we tried everyone's
equipment.

“We looked for a quantity manu-
facturer and found TEST. We gam-
bled with Jim Tanner's equipment and
began our Anchorage service. Our es-
timate of 4,000 units over 2 years was
low — we bought 12,000 units in 13
months.

“*We've had our share of problems.
But our equipment isn‘t suffering sub-
stantially from the cold and snow.
High winds have been a challenge, but
the new TEST antenna design will

solve our wind-loading problems.
“Today, we have about 9,500 sin-
gle-family home subs.

MDS PIONEER OPTIMISTIC

“An operator in an ‘‘undiscov-
ered” market, betting only on MDS,
can be very successful. The subscriber
doesn’t care how a premium channel
gets to their TV set, They just want it
quickly,

“From the return-on-investment
standpoint, the relatively low cost of
entry and the lowest per-sub equip-
ment cost makes MDS the quickest

Pay-TV turn-around — faster than
STV and cable.

“There’s good reason to be ;,
optimistic about the future of
MDS.
“WE'RE STICKING WITH
TEST”

**Many companies now
make MDS equipment, giv-
ing operators a wide selec-
tion. Visions, Ltd. is sticking
with TEST because they are
committed to our success.

r--

ing with another manufacturer would
be unwise: we have an on-going rela-
tionship with TEST. We understand
each other.

pany. And TEST is a great company.

LET OUR EXPERIENCE WORK
FOR YOU

ger, and learn how we're ready to
commit to vour success: (213) 989-
4535. A limited quantity of “The
MDS Handbook"" are still available;
ask when you call.

D ED ED D ED BN ED BN ED D A =D =D BN
TEST| Tanner Electronic Systems Technology. Inc '
16130 Stagg Street|van Nuys, California 91409

tem’s success. Call me and let's talk about my [

MDS plans 1
Name Title |
Compuny Phone () 1
Address 1
iy Stater ___ Zip 1

-----------------J

“Their prices are competitive. Deal-

*Good people make a good com-

Call Jack Schnabel, Sales Mana-

Yes! I'd like the TEST commitment to my sys-




INTRODUCING . . . ..

WISI MULTI-CHANNEL AM MICROWAVE LINKS

A New Dawn In AM Microwave Technology

Until now CATYV operators in the United States have had only
one source from which to buy AM MICROWAVE LINKS. The
existence of 1 manufacturer does not make it the best, merely
the only store in town. Advertisements can boast of being
the choice of the top 10 MSO's and claim operations in major
cities because there has been no other choice . . .

UNTIL NOW

WISI AM MICROWAVE LINKS are used throughout Europe,
and exclusively in Switzerland to transport television broad-
casts from neighboring countries to CATV systems through-
out the country. The performance of WISl AM LINKS is vir-
tually unmatched by any other manufacturer of AM MICRO-
WAVE SYSTEMS. WISI AM MICROWAVE LINKS were de-
veloped in Europe, by the Wilhelm Sihn Jr. KG., to pass the
toughest technical requirements. These same high quality WISI
AM MICROWAVE SYSTEMS have since become available in
the United States.

Being aware of your desire to give your customers a high qual-
ity product while keeping your cost per subscriber at a mini-
mum, WISI AM MICROWAVE LINKS were designed with
efficiency in mind . . .

* Dual conversion techniques are employed in both the
transmitters and receivers,

* 54 Channel Capability.
* Pilot Controlled AFC/AGC.

* Antenna mounted downconvertors eliminate wave guide
losses at the receive site.

After the installation of your new WISI AM MICROWAVE
SYSTEM our Applications Engineering Department remains
at your disposal for any assistance you might need for opera-
tion and expansion.

"THEBETTER CHOICE™

NATIONAL SALES AND SERVICE CENTER 800-531-7242, (In Texas) 512-349-8601
NOVA ENGINEERING, INC., 310 Breesport, P.O. Box 32943, San Antonio, Texas 78216
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second harmonic moves twice as fast
(far) and the third, three times.
Example:

Fundamental from 100 to 80 MHz

2nd harmonic from 200 to 160 MHz

3rd harmonic from 300 to 240 MHz

See, the fundamental changed 20
MHz, the harmonics 40 and 60 MHz,
respectively.

Now we don't see the harmonics
because our dispersion (sweep width) is
too small, only from 95-105 MHz.

If the picture moves slowly back and
forth, or off screen, either the source or
the analyzer is drifting.

If the picture now jitters back and forth
rapidly, the problem is residual FM in
either the source or analyzer. VSM-
2/VSM-5 residual FM is 500 Hz or less
and will not be visible in this presentation.

If any residual FM is present, it will
show up now—with a crystal source, as
specified, the analyzer residual FM canbe
checked. It will appear as a ripple or
thickening of the line.

The carrier of an off air TV station is
crystal controlled and provides a fine
source for this test.

A few comments are in order for some
of these measurements. In measuring the
visual carrier, you must measure the level
of the vertical sync pulse. Depending on
the setting of the rate control, this pulse
will appear to “roll" through the display.
Adjust the rate to stop the pulse for
easiest reading. The amplitude of the
audio carrier (FM) is just the peak
amptlitude displayed so long as the
resolution is much larger than the modu-
lating frequency.

As our resolution gets narrower, we
begin to resolve some individual fre-
quency components of the signal. One of
the most prominent is the 15 KHz hori-
zontal sync pulses. Since this pulse is
essentially square, it is very rich in
harmonic content and produces many
sidebands at multiples of 15 KHz. We just
begin to separate these at 10 KHz
resolution. At 500 Hz resolution, we can
clearly define these sidebands. Be very
cautious of scan loss during these narrow
resolution measurements. If necessary.
go to manual sweep to verify peak
readings. Also note that the peak carrier
reading is 6 dB lower than the reading
obtained in the 200 KHz resolution. Thisis
a result of averaging the signal informa-
tion—we are seeing only the energy inthe
carrier, not the carrier plus sideband
energy.

In order to aid your understanding of
the analyzer presentation, let's consider
some of them in detail.

Let's look at some modulated signals.
As we all know, a TV signal is made up of
three types of modulation—AM (video),
FM (audio), and phase modulation
(color)—and, in day-to-day use, you may
also see narrow band FM, FM stereo and
even radar or aircraft navigation signals.

In our business, we often see FM
stereo broadcast. A regular FM carrier
with no modulation looks just like our CW
signal—but, as the modulation is applied,
the carrier “jitters” back and forth and
makes a ‘‘'smeared’ presentation. The
width of the smear is an indication of the
bandwidth occupied by the signal, but it is
not an accurate measurement. FM devia-
tion can be measured with the analyzer,
but we won't go into that now.

FM stereocast has a unique appear-
ance. There are two ''side signals"
(sidebands) close to the carrier. During
"“quiet time" (no modulation), we can
easily detect these and measure their
separation (19 and 38 KHz, respectively)
from the carrier. This cannot be done
during program as the picture is too
“squiggly.” Occasionally, you may note a
third sub-carrier at 65 KHz spacing. This
is the SCA or storecast or Muzak subcar-
rier and it is present only on stations
offering this service.

Narrow band or communications FM is
usually present from HF to VHF. These
signals are intermittently present. That is,
on and off as the communication is
exchanged.

While we're about this, let's determine
a way to listen to these FM signals. If we
stop the analyzer scan, we have a fixed-
tuned-receiver with selectivity equal to
the IF bandwidth. If we tune it to one of
these FM signals, here's what happens.
As the carrier deviates (shifts frequency),
it begins to move into and out of the
passband. As it moves up and down the IF
curve, it shifts in amplitude.

We all know about AM (amplitude with
respect to time). If the FM carrier deviates
at an audio rate (it does), then the
recovered AM is audio. A highimpedance
headphone or amplifier connected to the
video-out connector produces an audible
signal.

Seiect manual (auto manual switch)
and adjust the rate control to place the
spot on the side of the IF response. As the
FM occurs, the spot will “jitter” up and
down (AM). This is slope detection.

A similar technique is applied to AM
broadcast except we stop the spot on the
top of the response curve instead of the
side.

Since we have mentioned AM and FM,
let's look at what happens when we
modulate our CW signal with AM or FM
and see what differences there are. As
always, these observations are fora given
set of conditions and the display may
change for other conditions.

The prime consideration is that the
modulation frequency be a constant and
initially a sine wave.

If we amplitude modulate a CW carrier
at a fixed rate and examine the result on
our analyzer, we will see the carrier and
two other responses, one on each side of
the carrier. These responses are spaced
away from the carrier by a distance

Figure 10
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(frequency) equal to the modulation rate.
These responses are called sidebands.
The amplitude of these sidebands is
related to the percentage of modulation
as follows:

Percent AM Sideband dB
100% -6 dB
50% -12 dB
25% -18 dB
12.5% -24 dB

If distortion of the sine wave occurs
due to overmodulation or nonlinearities in
the modulator, harmonics of the modu-
lating frequency appear at regular inter-
vals related to 1, 2, 3 . . . times the
modulating frequency. The amplitude of
these sidebands is not easily predictable,
but they should be lower inamplitude than
the fundamental sideband.

In narrow band FM, the number of
sidebands present is a function of the
modulation index. The modulation index
is defined as the deviation divided by the
frequency of modulation:

B=F/'m

Where: B=modulation
AF=deviation
fm=modulation frequency

For small B, the FM signal has only one
significant sideband. As B gets large, the
number of sidebands approaches the
modulation index. So an FM signal can
require much more bandwidth to transmit
the same information as a similar AM
signal. The case of an AM signal with
distorted modulation will not be confused
with FM because we can observe the
“jitter” from FM by using wider resolution.
This jitter is not present on AM.

Raleigh B. Stelle Ill has been with
Texscan for nine years, two years in
his present capacity. He is working
with Ralph Haimowitz on the newly
formed Engineering Committee of the
Community Antenna Television Asso-
ciation to develop technical seminars
for cable television engineers.
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Out Of Sync .:

“Out of Sync" is a service provided by Communications
Engineering Digest to our subscribers. We will help you
locate answers to all technical questions submitted. On
urgent problems, or problems lacking in essential detail,
CED may respond to you by phone prior to publication.

Names and locations will not be published without
written authorization. Send your questions, and possible
solutions, to "Out of Sync,” Communications Engineering
Digest Titsch Publishing, Inc., P.O. Box 5400-TA, Denver,
Colorado 80217.

We frequently get our prewire cables cut during new
= building construction. It is a nightmare to locate and
repair the cut ends. Do you have any good suggestions?

One of two things is usually the cause of cut prewire

» cables: either your cables interfere with other workmen

(such as electricians, insulation installers, lathers or drywall

installers), or you have some enemies among them. If you foliow

the electricians and insulation installers, this narrows it down to

the lathers or drywall peopie. If any part of your cable extends into
their working space, they may cut, rather than move it.

Make sure that your cable does not extend into their
workspaces at any point. Staple or clip your cable to wooden
house members whenever possible. The diagram below shows
how some prewire cables are attached to help prevent cutting.

Wall Studs »

Prewire

< Cable

¢ Staples or
Clips

Plaster Ring 1

or Outlet Box P~ ﬂ,

If your cables still get cut, itis time for a talk with the drywall
company owner or manager and the prime contractor. If they
cannot resolve the problem, talk to your lawyer.

As for repairing cut drops in walls, if there is any way, you
should pull out the cut cables and pull in a new drop. Repair of
drywall or plaster and repainting takes too much time and costs
are too high. A D'versiBit, available from most CATV suppliers,
will greatly simplify wall fishing.



Quite a few TV sets in our system have what appears to
sbe a herringbone pattern on the screen on some
channels. Channels 2, 5, and 7 have no visible beats but all
the others are affected to some degree. When we take our
test TV setin to check reception, there are no visible beats on
any channel. | know that all the sets showing the beats can’t
be bad, although most are fairly old. We can't keep telling
everyone their TV has problems if system problems are
indicated. If it is set problems, why aren't all the channels
affected? Sure would appreciate some help.

You have system problems, but they should be easy to

s correct. In fact, most systems have had the same problem

at one time or another. Since the beat only shows up onchannels
which have a lower adjacent sound carrier, this pretty well
pinpoints the problem to sound carriers which are higher than
necessary. If you have a spectrum analyzer, sound levels are
easy to check and set. If not, use an SLM to adjust all sound
carrier levels down to about 15 dB below their associated visual-
carrier levels. This should eliminate, or atleast greatly reduce, the
beat problems. If not, try lowering the levels another dB or so.

The reason the problem shows up more on older sets and not
on your test set is probably due to sound trap aging and
frequency drifting. If a few TV sets still get sound beats after
lowering the sound levels, suggest that their owners have them
checked by a repairman.

One caution: the Federal Communications Commission
requires that aural carriers for all Class | television signals be
carried 15 dB +2 dB below their associated visual-carrier levels.
This will cause you some problems should the FCC decide to
check your system.

We have noticed that when reading audio levels and
alistening to the sound on our signal-level meters that it

is possible to hear the sound at two places on the dial with a
dead spot between them. This may be a function of the type
SLM we are using, but | can’texplain itto my techs. Canyou?

You will understand what is happening if you look for the
» FM detector in your signal-level meter. You will not find it!
Most signal-level meters rely on slope detection of FM signals by
the AM detector. As FM signals are tuned up on the slope of the
detector, the normal “back and forth" of frequency modulation
will appear as if it is an “"up and down" amplitude modulation.
When the audio carrier is tuned to the center of the detector
passband, the modulation again appears as FM and no sound is
heard. As the center of the passband is passed, the audiois again
heard since it is on the back slope detector. The figure below
illustrates how the detection of FM signals is performed.

FM

Appears To Be
Amplitude
Modulated

Appears To
Be AM Modulated

— Amplitude

FM

Frequency

Econo-Line
Drop
Splitters

5 to 400 MHz

Model ES-3 Two-way
Model ES-37 Three-way
Model ES-7 Four-way
Model ES-10 Eight-way

ZINC, DIE-CAST
Corrosion-resistant

and sealed for outdoors
Integral grounding block
Impedance 75 ohm
Connectors (machined) F6 1

SPECIFICATIONS

Model
Splitting loss 5-300 MHz

300-400 MHz

Isolation (min.)
Return loss (min.)

Matching

75-300 ohm

Model MT-E
Aluminum housing

F61-plated brass

300 ohm. twin-lead with
soldered lugs. 3 capacitors
provide total isolation
from ground. Ground is
soldered to the chassis for
positive contact

Bandwidth 5-800 MHz

ES-10
10 db

ES-3
3.5db

ES-37
3.5db
6.6 db
4 db
6.8 db
30 db
20 db

Transformer

ES-7
6.6 db
4 db 6.8db 10.2db
28 db
17 db

28 db
20 db

SPECIFICATIONS

Frequency range 5-400 MHz
insertion loss 5 db
Response + 25db
Balance >36 db

DI TAPS

OJ FILTERS

01 COUPLERS

O SPLITTERS

O SPECIAL AMPLIFIERS

3 SWITCH-TRANSFORMERS

ELECTROLINE

Television
Equipment Inc.

8750, 8th Avenue , St-Michel
Montreal, Que. H1Z 2W4

or phone collect
(514) 725-2471

Representatives across
Canada and the U.S.A
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Making Cents of Lightning

The lightning article in this issue is
particularly applicable to this time of year
in many parts of the country. They are
into, or are fast approaching, what is
commonly known as ‘“‘the lightning
season.”

Hundreds of thousands of dollars
worth of electronics are damaged or
destroyed each year by lightning induced
transients or, in some cases, direct
strikes. Much of the repair and replace-
ment costs of lightning damaged equip-
ment can be atleast reduced by the use of
proper grounding and by surge protection.

Last spring | heard of on system in the
southeastern part of the United States
which lost four LNAs due to transients
induced by lightning before they finally
decided to ground the equipment and
antenna properly and install surge
protection. A recent a call revealed that
they have iost no more equipment to
lightning since surge protection and
grounding was installed.

In another system, this time in Missouri,
the headend took what was very nearly a
direct hit. The surge protection device
was a charred, black mass of metal slag,
but not a piece of electronics was
damaged. This kind of makes you wonder
what would have happened to the headend
electronics if either good grounding or
surge protection had been missing. Good
grounding alone might possibly have
saved the headend but | doubt it.

Several people have asked me what |
consider a really good headend ground.
The answer | give most often is “the very
best you can get in your area.” | know this
does not teli them very much, but with the
large variety of soils, varying soil con-
ductivity and unknown watertables, this is
about the best | can do. There is no magic
formula that will work well for all possible
situations.

One thing which always seems to help
is to get ground rod into permanently
damp earth, but this can be quite difficult
in some areas. | remember one New
Mexico microwave site which required a
200-foot deep hole and a 1.5-inch copper
pipe to get any decent ground at all.
Another method that | have used is to
place a number of rods in a circle around
the tower or equipment to be protected.
The rods in this type of ring ground are
then connected to each other by heavy
copper wires or straps. An earth resistance
tester can also help to determine lowest
earth resistance.

One “ground” that | do not use and
recommend against anyone using, if
there is any way to avoid it, is a power
company ground. Many of these will read
out to hundreds, or even to thousands, of
ohms of resistance. Also, since their
neutral is connected to it, if they get
corrosion on the neutral Kearney
connector, you will be carrying all their
neutral current. In a headend this could be
quite a few ampheres.

Installation of good grounding for a
headend, earth station and tower, and the
addition of sufficient surge protection
devices for the electronics, can cost you
quite a bit of money andlabor. The copper
grounding materials alone can cost
several hundred dollars. Good surge
protection devices are also fairly ex-
pensive. However, when you consider
that replacing a couple of LNAs and one
or two processors or modulators will cost
a few thousand dollars, lightning and
surge protection costs don't seem to be
so bad.

Also, protecting only part of the system
does not make any sense to me. Haif a
headend is better than none, but still not
very good. | suggest that if you are in an
area of high lightning incidence, that you
contact a manufacturer or supplier of
protection devices. Most of them will be
happy to design a system which fits your
needs and desires exactly. Your sub-
scribers will probably thank you the next
time you pass through a bad storm with
little or no damage. Your technicians will
probably thank you also.

orn (Hopdon

Introducing

The Seven
Point
Solution

e Light weight.

e Designed for ALL foamed
polyethylene cables from the
original to third generation.

e Insulated for those activated
splices.

e Color coded by sizes for quick
easy identification.

e Replaceable blades as well as
all components which make
up the tool.

e A fast and efficient tool for
the splicers.

o All sizes available DCT-412,
DCT-500, DCT-625, DCT-750,
DCT-875 and DCT-1000.

The Cable Prep Dielectric
Coring Tool

Available from your Cable-Prep
Distributor along with a
Complete Line of Hex Crimp
Tools.

= Cable
Prep
Ben Hughes Communication
Products Co.
P.O. Box AS
Old Saybrook, CT 06475
203/388-3559
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What Tom
Jokerst saw
was a clean
display
trace that
covered the
1 to 400 MHz
frequency range \ g

"The trace didn't get noisy
nce the signal got out into the
system.”

He also liked what his
subscribers didn't see.

‘'The new processed
sweeping system has virtually

eliminated subscriber
interference complaints

But what would the
technicians think?

Wavetek has really
engineered this system with the
technicians in mind. They can
take it into the field with
very little instruction.”

What more could you ask
for?

"Reliability. And we've used
the Wavetek Sweep Recovery
System long enough to know
it's reliable. Other systems

gave us downtime problems,
but not this one.”

The price of Wavetek's 1855
1865A System is $8015*

‘A good value '

It you'd like to see more of
what Tom Jokerst saw, contact
Wavetek Indiana, PO. Box 190
5808 Churchman, Beech
Grove, IN 46107. Toll iree
800-428-4424 . In Indiana, phone
(317) 783-3221

WAVETEK

*U.S. price only

“When | looked at Wavetek's sweep
analyzer screen, | liked what | saw.”

/

WAVETEK:....

Tom Jokerst, Director of
Engineering, (lllinois, lIowa,
Missouri Region)
Continental Cablevision
St. Louis, Missouri

CATV sweep faANALYZER
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Canadian Cable Convention
Will Discuss Piracy, DBS

QUEBEC CITY, QUEBEC—This year's
convention sponsored by the Canadian
Cable Television Association will include
a number of issues that are equally
important to companies in the United
States. Among them are the rights of
individuals to pilfer signals from American
companies with illegal TVROs and the
future of direct broadcast satellite (DBS)
services.

On May 11-14, close to 2,000
attendees are expected for the CCTA
affair, entitled “Time for Growth." A
number of major topics will be scrutinized
and debated at plenary, programming,
management and technical sessions.
The majority of these sessions will have
American participants.

"This year in particular is a transition
year for Canada,” said Susan Cornell,
public affairs spokesman for the CCTA.
“It's a year when we have to think about
the future. So many of the things
happening in Canada now are directly
related to the United States.”

Four major plenary sessions have
been scheduled. The first is entitled “The
Right To Receive?” Michel Lafontaine,
president of Tamec, will give a special
presentation dealing with the ability and
legal right to receive satellite signals from
American birds. The commentators
chosen for the session will be Stuart
Coxford, president of Classic Communi-
cations in Ontario; Alain Gourd, vice
president of the Canadian Association of
Broadcasters; and two as-yet-unnamed
representatives of the federal and
provincial governments.

The second session, “Facing the
Future: the Alternatives for Cable,” will
discuss the emerging technologies that
will serve as an alternative to cable
services. The focus will be on developing
new services for the cable industry to
survive the onslaught of the new
technologies. Win Himsworth, vice
president of Salomon Brothers of New
York, will mediate the panel. Special
commentators will be Thomas Wheeler,
president of the National Cable Television
Association; Andre Chagnon, executive
director of the Videotron Group; and Ted
Rogers, vice president of Rogers
Cablesystems.

Another topic set for discussion at
the show is "Direct Broadcast Satellite:
Fact, Fiction and Future.”” The
presentations are slated for this session,
one from a Canadian point of view, and
the other with an American slant. The

Canadian side will be introduced by Ted
Jarmain, president of Telesat Canada, the
country's only satellite common carrier.
The American perspective will be given
by Warren Zedger, vice president and
general counsel of Comsat's Satellite
Television Corporation.

The final plenary session is entitled
"Regulation: Does It Protect or Frustrate
the Public Interest?' Regulation is
stringent in Canada and the topic of
regulatory reform will be broached. Jim
Peterson, a member of parliamentand the
chairman of the committee on regulatory
reform, will present the topic. Additional
commentators will be Harry "Chip"
Shooshan, Washington attorney. Noel
Bambrough, vice president of operations
for Cablecasting, Ltd., and vice president
of Cable America in Atlanta, Georgia.

Other major events at the upcoming
convention will be a speech by Francis
Fox. Canadian minister of communica-
tions. Also speaking will be Dr. John
Meisel, chairman of the Canadian Radio-
Television Telecommunications
Commission.

Pay television will not be one of the
major issues in the planned panel
discussion this year. Although the CCRT
had earlier indicated that pay television
hearings could be held as early as June of
this year, sources believe they could be
delayed until September.

Canadian Ministers Plan
Communications Conference

OTTAWA, ONTARIO—Canadian Com-
munications Minister Francis Fox con-
firmed today that preparations are under-
way for a federal-provincial conference of
Ministers of Communications in late
spring or early summer.

In accordance with the decision made
by federal and provincial Ministers of
Communications at their last meeting, in
Toronto on October 17, 1979, the confer-
ence will take place in Winnipeg and will
be co-chaired by the Manitoba Minister,
Donald Orchard, and the federal Minister
of Communications.

The 1979 federal-provincial confer-
ence requested working groups of federal
and provincial officials to prepare reports
on competition and industry structure, the
industrial impacts of communications
policies and the sharing of responsibilities
over cable. These reports are not yet final.
Fox said he was encouraged by the co-
operative approach to deal with these
matters and felt that the reports will be
invaluable to a meaningful conference.

Who knows
what EV/L
/Urks........inthecables

and wires that are hidden and buried
in the ground?

PEI KNOWS....because it has the
Mini-Tracker System that traces and
locates cables and wires.

With this Model 508 System, a silent
RF shadow-tone is placed on the pro-
blem cable or wire. [t is then possible
to trace the path of the problem line
by gently swinging the tracking anten-
na of the receiver over the suspected
path of the line.

AN EVIL CAN BE
TRACKED OR
TRACED IN

THREE STEPS.

® Connect the
transmitter
leads to the
cable or wire
to be traced.

® Gently swing the antenna over the
suspected path until there is a null.

Follow the nulls to track the path
of the cable or wire.

When you cannot see the cable or

wire, and you must find its path
or determine its depth, the Model 508
Mini-Tracker System is your helping
hand. Packaged in a compact plastic
carrying case, this cable locator works
on dead or active lines, and the trans-
mitter is isolated from AC/DC voltage.
The battery powered transmitter and
receiver requires no groung stakes, in
most cases, and have no meters to
read. Solid-state circuitry results in
excellent reliability and low-power
consumption.

? The BIG features in this little track-
® er add up to a lower cost than you
might suspect, only $169.00 (p/us tax
and shipping) for the complete---
Model 508 Mini-Tracker System. This
includes: Model 500LP Transmitter,
Model 500MT Receiver, and a compact
plastic Carrying Case.

Price subject to change
without prior notice,

TO ORDER TODAY Call Toll-free
800 528-8224 or Write:

Detector Headquarters

PROGRESSIVE

ELECTRONICS INC.
432 S.EXTENSION MESA, AZ 85202
PE| has been taking the EVIL out of

hidden and buried cables..since 1971.




Do your sef top
converfers cause

. TVoverload?

VITEK Jumper
Trap is the
solution.

The jumper cable with the built-in video
notch filter solves TV overload problems
by reducing the level of the upper
adjacent video carmier without affecting
the signal-to-noise ratio of the desired
output channel.

Often the output of set top converters exceeds
the levels at which TV sets can operate with-
out being overloaded. The overloading, which
shows up as distortion, is caused by inade-
quate filtering of the upper adjacent video
carrier at the converter output, or by misalign-
ment of the TV set.

Up to now, the only solution was to use an
attenuator pad, which lowers the levels of all
signals, including the desired ones, and tends
to degrade the desiréd channel’s signal-to-
noise-ratio.

The VITEK Jumper Trap is a combination
jumper cable and video notch filter, which is
installed between the set top converter and
the subscriber's TV set, replacing the attenu-
ator pad. It has the same physical appearance
and characteristics as regular RG-59 cable but
it utilizes the patented VITEK Cable Trap
technique, used so successfully in Pay TV. It
reduces only the interfering signal level, with
absolutely no affect on the signal-to-noise-
ratio of the desired channel.

Vitek Jumper Trap, with male/male connec-
tors, is easy to install and totally replaces the
jumper cable and attenuator pad you used to
need.

Price: 1000 and up, $3.28 ea. with standard F
connectors

For more information, Call or write:
VITEK Electronics, Inc.

4 Gladys Court, Edison, NJ 08817
(201) 287-3200 Telex: VITEK-EDIN

SR TN PRontne s rREN
RS L . : ! ®
el S, B . .

= [vITEK

A Subsidiary Ot AUGAT®



Earth Stations

Microdyne Markets
Communications Terminal

The MS-1 terminal from Microdyne
was designed to improve corporate
communications whiledecreasing
corporate travel cost. The integrated
electronics package (patent pending) is
capable of simultaneously outputting
baseband video and audio and
additionally incorporates a television
modulator for direct use with a
conventional television receiver.

The MS-1 provides dua! polarization
using a single low-noise amplifier which
can be automatically polarized by remote
control. Channel selection is also
controlled remotely. The MS-1 integrated
electronics is mounted at the feed of
Microdyne's 12-foot prime focus antenna.
The relatively small size antenna provides
for ease of installation and use, however,
when conditions warrant, the MS-1 can
be adapted to any of Microdyne's
antennas.

For information, contact Microdyne
Corporation, P.O. Box 7213, Silver
Springs Shores Industrial Park, Ocala,
Florida 32672; (304) 687-4633.

Hughes Introduces
Expandable Earth Station

A satellite receiving antenna that

measures 3.7 meters in diameter and is

readily expandable to tive-meter diameter
on site has been introduced by Hughes
Alrcratt Company’s microwave
communications products.

The dish is designed for the 3.7-4.2
GHz frequency range. It operates with the
Comstar and Westar satellite series and
offers protection against future satellite
changes and signal degradation. It
provides significantly better performance —
including 52 percent more gain—than a
conventional three-meter antenna, which
means an additional safety margin
against normal signal degradation due to
transponder aging and terrestrial rain and
snow storms.

The expansion feature, whereby the
unit is convertible to a five-meter
configuration using the same foundation
and mount structure, will be able to
overcome interference from adjacent
satellites that is deemed likely when
current orbital spacing is reduced.

For information, contact Hughes
Microwave Communications Products,
P.O. Box 2999, Torrance, California
90509; (213) 517-6100.

Panduit Announces
Heat-Shrink End Caps

A line of heat-shrink end caps has
been added to the compression

connector installation accessories
offered by Panduit Corporation,
Electricai Products Group. The end caps

Heatshrink caps from Panduit Corporation.

provide a means of protecting and
environmentally sealing cable ends in
sizes from #8 AWG through 1000 MCM.
They are manufactured from a thick-
walled, cross-linked polyolefin. All sizes
are lined with a factory-installed adhesive
sealant. The minimum shrink tempera-
ture, 135°C(275°F), allows the capstobe
installed with either an electric heat gun or
a propane torch.

For information, contact Panduit Cor-
poration, 17301 Ridgeland Avenue, Tinley
Park, tllinois 60477; (312) 532-1800.

T

L
Sagelco oivereary
&u 75 West Forest Avenue, Englewood, New Jersey 07631 201+569-3323

General representative for Europe: Catec AG Luzern/Switzerland, Habsburgerstr 22. Tel. 041-23-90-56 Telex:
TELFI 78168. In Canada: R.F. Communications

\
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Sadelco’s new

733C SUPER
economy SLM
designed for installers

[J high accuracy

[ automatic electronic shut-off
[J new impact resistant case

[J lowest price SLM in its class

call your Sadelco distributor for
the special 733C SUPER price




EXPAND WITH GARDINER
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sateune vineo HECOVER s #‘nﬁvd aYea than 5.0 mqtér antenna.
'_-'xﬁ{ 455% more than 4.5 meter. ~

The greater area of the Gardiner 5. 6
receives more signal—delivers more gain.
Use your smaller antenna for Westar or
Comstar.

YOU'LL BUY MORE LOW NOISE
AMPLIFIERS THAN ANTENNAS.
DOESN'T IT MAKE SENSE TO SELECT
AN ANTENNA THAT WILL DELIVER

- AMPLE MARGIN WITH STANDARD
i 2 . 120°K LNA'S?
N | [ ek The new Gardiner 24 Channel Receivers
\I/ G | 5= " 7 Are Now Being Delivered.

' ” 4 Gardiner
Communications

' corporation A Burnup and Sims Company

1980 SO. POST OAK ROAD, SUITE 2040 HOUSTON, TEXAS 77056 (713) 961-7348 TWX 91018811586
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ave AssO
Communications

ciates
A ACOACOMPANY

VR-3X: Tunes manually across 24 channels with
a single screwdriver adjustment.

VR-4X: 24 channel frequency agility with re-
mote tuning option. Optional automatic verti-
cal/horizontal polarization switching.

Both feature Automatic Frequency Control [
Digital Demodulator with threshold extension
delivers 3 dB extension when compared to 30
MHz [F bandwidth [J 4.5 MHz Subcarrier Com-
posite of video plus program audio simultane-
ously feeds cable modulator and/or microwave
system [J Options include in-chassis cable
modulator that operates off receiver power sup-
ply and up to 4 audio subcarrier demodulators.

MAC sales offices located in San Francisco
Denver + Dallas * Minneapolis ¢ Atlanta ¢
Burlington * Toronto * London.




The TVRO system
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for your changing world.

if you're like most CATV opera-
tors, you're looking to expand program
capability and open up new areas of
service. The idea is greater profits
through minimum investment.

MAC technology can provide the
cost/performance/expansion formula
you're lookingfor withastate-of-the-art,
cost-efficient TVRO system. Complete
sateilite earth stations that are custom-
designed to meet your growing needs
today—and keep meeting them
tomorrow.

Our new VR-3X and VR-4X flexible
satellite receivers are the products of
over thirty years of microwave solid-
state technology and systems expertise.

These 24-channel, frequency agile re-
ceivers are designed as part of a fully
integrated system—not just add-ons to
a "parts package”. Each is engineered
and assembled at MAC facilities for
reliable, trouble-free performance.
And each incorporates a host of fea-
tures that permit configuration flexi-
bility both now and in the future.

Both advanced receivers come as
integral parts of our low cost, high per-
formance TVRO systems. MAC's sales
and engineering experts can provide
you with everything from antennas to
frequency coordination to LNA’s, feed
lines and power dividers. Single-sup-
plier accountability that’s backed up

with single-source service. One phone
call is all it takes to bring fast action—
24 hours a day, 7 days a week, any-
where in the country.

In a changing world, it pays to go
with the company that’s making most
of the changes. Call Duke Brown at
(617) 272-3100. 63 Third Avenue, Bur-
lington, Mass. 01803.

1 Microwave Associates
Communications

COMPANY




MDS ANTENNA

WITH INTEGRATED DOWN CONVERTER

»y GOMIFER

(FORMERLY NAMED WINEGARD INDUSTRIES)

This anodized reflector antenna with factory preassembled crys-
tal controlled down converter results in excellent match and a
substantial savings in installation labor.

The antenna is available with our standard down converter
(MDPA) or with our new high gain, low noise converter (MDPA —
LN). See specifications below. You also have a choice of vertical
or horizontal polarization.

Microceptor is small and compact...about the size of this page. ..
has low wind resistance and is unobtrusive on the home.

BASIC SPECIFICATIONS
MDPA MDPA-LN
Antenna Gain 15dBi 15dBi
Antenna VSWR 1.1:1 max. { 1.1:1 max.
Converter Gain 22.5dB typical 32d8B typical
Converter Noise Fig. | 4.2dB typical 2.5dB typical *

THE ORIGINAL PARACEPTOR™"

America’s most copied MDS antenna. Available with 18dBi
gain or 21dBi gain. Preassembled and weatherproofed.
Unique design has greater signal capture area.

CONIFER’S DOWN CONVERTER

Crystal controlled and designed for use with
Paraceptor or other MDS antennas. Proven
reliable in tens of thousands of installations.
100% tested. Competitively priced. Choice of
standard or high gain, low noise models.

*Patents Pending

CONIFER

CONIFER CORPORATION P.O. BOX 832. BURLINGTON. 1A, 52601 CALL 319-752-3607



People News

* Lewls D. Suders has joined Erle
Telecommunications, inc. (ETI), Erie,
Pennsylvania, as chief engineer for the
new cable television system Suders brings
15 years of cable tefevision experience to
ETI. Since 1966, he has worked for
Westmoreland Cable Company in New
Kensington, Pennsylvania. As that
company's operations manager, he
supervised installation, maintenance,
new construction, safety, purchasing,
hiring and inventory control. Prior to
becoming Westmoreland's operations
manager, Suders worked as the
company's chief engineer, chief
technician, line/headend technician,
service technician and installer. Suders will
assume responsibility for engineering
operations of ETI and will work with
utilities, contractors and customers while
supervising purchasing and project
authorizations. Suders attended Penn
Technical Institute and currently is
attending Penn State University where he
has completed courses in cable telvision
and management. He aiso has attended
several training seminars with the Jerrold
Electronics Corporation, a manufacturer
of cable television components. ETI
expects to begin construction on the Erie
system early this summer, according to
Jay Satterfield, the system’s general
manager. He said the company plans to
connect the first customers by late
summer. ETI, a subsidiary of American
Television and Communications
Corporation (ATC), currently has a
temporary office in the C. Daniel Baldwin
Building, Suite 1207.

* Arthur F. Schoenfuss has joined
Heritage Communications, Inc.,
Telecommunications Group as director of
engineering. Heritage is based in Des
Moines, lowa.

Schoenfuss has extensive background
in the technicial area including more than
20 years with the CBS Television Network
in New York City. More recently he
worked with Teleconsuit International,
Inc., as a consulting engineer. His primary
assignment was a $150 million expansion
project in Indonesia. He also supervised
the construction of 23-hop microwave
transmission system in Indiana and Ohio
and was actively involved in bringing the
Westar Satellite System to operational
status.

A registered professional engineer,
Schoenfuss has a First Class FCC
Radiotelephone Operator's License. In
his new position, Schoenfuss will work
with the future development of data
services, Heritage’s new lowa Cable
Network and similar projects.

* Kevin M. Finn, general manager of the
TRW Semiconductor Division, has been
named a vice president of TRW, Inc. Finn
remains head of the division and
continues to report to Ira Coron, a vice
president and unit head of the TRW
Electronic Components Group. Finn
joined TRW in 1968 as a project manager

Kevin M. Finn

for microwave components. He later was
plant manager of TRW's semiconductor
operations in Bordeaux, France and CATV
plant manager and then operations
manager for the division's power
semiconductors group. He was named
division general manager in January
1979. He graduated with a B.S. in physics
from Marist College in 1963.

* The Appalachian Mid-Atlantic Group
of Region Six of the Soclety of Cable
Television Engineers has installed a
new slate of officers. Tom Carbaugh,
president of Jerry Conn Associates, Inc.,
of Chambersburg, Pennsylvania, is
chapter president. The first vice president
is Jetf Tate, general managerof TV Cable
of Carlisle, Carlisie, Pennsylvania.
Second vice president is Don Rice, chief
engineer of Antietam TV Cable, Hagerstown,
Maryland. Secretary/ treasurer is Lee
Burkholder, chief technician for Warner
Cable of Chambersburg, Chambersburg,
Pennsylvania.

* Southern Satellite Systems, Inc.,
has appointed a sales representative to
develop various applications for its new
alphanumeric data transmission system,
CableText. Steve Vetters, formerly a
special projects engineer for the
company, has taken on this new sales
duty and will assist in developing a wide
range of applications for the new
technology. Vetters says his first priority
will be to utilize blocks of the 800 channels

of capacity the system has available to
use. “This may include data distribution
by someocne like a medicai organization or
legal group to doctors or lawyers,” says
Vetters. Currently, UPl and Reuters
newswires are carried by CableText on
the vertical interval of the WTBS sateliite
signal. Before moving into the CableText
position, Vetters was with SSS for a year
and a kralf, and had consulted with the
company for engineering and construction
previous to that. He was a project
engineer with Aubrey-Corrall, and is the
former state engineer for Continental
Telephone in Oklahoma. Prior to that, he
was with Southern Pacific Railroad, doing
engineering and communications related
work for both. His experience also
includes a period in the Air Force as a
communications engineer.

* James O. Robbins has been
promoted to the post of vice president of
Viacom Cablevision of Long Island. For
the past year, Robbins has served as
general manager of Viacom Cablevision
of Long Island, which currently serves
over 79,000 basic subscribersand 40,000
Showtime subscribers.

James O. Robbins

* Applied Micro Circuits Corporation
has brought in Brian Tighe as MOS
process manager, responsible for
development, technical coordination and
manufacturing of all MOS products. The
gate array, custom product and
microcomputer lines are a primary part of
AMCC's business base.

Tighe has in excess of 23 years in the
semiconducter industry with an extensive
proecessing and manufacturing
background. Prior to joining AMCC, Tighe
was a technical director for Northern
Telecom, Inc., a major telecommunica-
tions manufacturer. His responsibilities
included the design, construction and
start-up operation of a captive 75,000
square-foot CMOS silicon gate ultra-
modern manufacturing plant.
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CMI Personnel Services

YOUR TOTAL EMPLOYMENT SERVICES NETWORK

EMPLOYERS ... Let us help you to find the right job applicant.
JOB CANDIDATES . .. Let us help you to find the best position available.

WE are an employer-paid personnel agency .
WE represent HUNDREDS of POSITIONS and CANDIDATES nationwide .
WE have a proven track record (cable TV, pay TV, STV, MDS, satellite, radio and TV).
WE are an established firm (1971) which provides various services including research, cable
system brokerage. publications and special reports, and we own and operate two
cable TV systems.
®  YOU can improve your chances of success when you employ our large full-time
professional staff in strictest confidence, of course
*  YOU can receive at NO CHARGE, our bi-monthly “Top Jobs & Candidates” bulletin,
read by thousands in the communications field, by just writing or giving us a call.
®  YOU can benefit from our counsel on how to interview and from our knowledge of the job
marketplace, 1.e, salary, benefits and other compensation relative to job descriptions,
geographical differences and competing services/ technologies .
* TOGETHER we should be able to accomplish your objective, so let's get started TODAY.

e & 0

(714) 461-7891

2326 Tampa Ave., El Cajon, CA 92020

COMMUNICATIONS MARKETING, INC.
PERSONNEL SERVICE

CABLE CAREER HOTLINE

1-800-433-2160

TECHNICIAL MANAGER
Gulf Coast location, new system.
OPERATIONS MANAGER
Northeast location.
DESIGN ENGINEER
Set up design department, Texas location.
CORPORATE STAFF ENGINEER
RF design experience a must, Virginia area.
CHIEF ENGINEER
Two-way with L/O studio in Oregon.
DIRECTOR OF ENGINEERING
Grow with new progressive MSO.
FIELD ENGINEER
Southeast location, 80% travel.
SYSTEM MANAGER
Non technical, Midwestern locatio
CHIEF TECHNICIAN
Step up to management, Florida location.
CHIEF TECHNICIAN
35-channels and addressable converters, Midwest location.
CHIEF TECHNICIAN
Heavy experience in 35channel system a must, Midwest location.
CHIEF TECHNICIAN
Large system experience a must, plus L/ O, Northeast location.
LINE TECHNICIAN
Experience in South or Southwest a plus, Gulf Coast location.
TRUNK TECHNICIAN to $6.50 per hour
Sweep & balance a must and famil ith Jerrold equipment, Midwest location.
BENCH TECHNICIAN
Southeast location.
Local origination and production, nationwide openings, salary negotiable.
All positions include benefits and moving expenses. Call day, evenings or
weekends for information about these and other opportunities.
In Texas, call collect: (817) 236-7187

JIM YOUNG & ASSOCIATES
P.O. Box 79089 e Ft. Worth, TX 76179

CATV RECRUITERS FEES PAID
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LINE TECHNICIAN
SERVICE TECHNICIAN
CONSTRUCTION FOREMAN

Join our technical staff in sunny Florida!
We are building a 700-mile, 400 MHz
system. RCA experience preferred.
Applicants must be experienced in
systems operations and repair. Salary
commensurate with experience. Contact:

Robert Brady
Director of Operations
Dade Cable Television
12232 S.W. 114th Place

Kendall, FL 33176

(305) 235-6784

ENGINEERING ¢ TECHNICIANS
OPERATIONS ¢ FRANCHISING
SYSTEM MANAGEMENT
POSITIONS AVAILABLE

CAREER
MARKETING
M A AssociaTES

Jan Sather
Cable Televislon Specialist
5031 South Ulster  Suite 430
Denver, Colorado 80237
(303) 779-8890
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ENGINEERING

AND TECHNICAL SALES

POSITIONS

We specialize in the placement of
Technical Engineers with Television
Stations, Cable TV, Satellite Pro-
grammers & Networks, Pay TV,
Manutacturers, Industrial TV, CCTV,
Production Houses & Dealers. Also,
technical sales with Manufacturers &
L Dealers. All levels, positions & loca-
tions nationwide. Employers pay all
fees - confidential, professional. Over
$3.000,000.00 in Salaried Positions
Placed. Employee & Employer
inquiries invited.
PHONE/RESUME - Alan Kornish (717)287-9635

Key SysTEmSs

106 new bridge center, kingston, pa. 18704

CHIEF TECHNICIAN

A Chief Technician is needed to work
with building and operations of new
franchises. The additional system
mileage will be about 300 miles of aerial
and underground. The individual must
have supervisory skill, a second-class
FCC license, and be experienced in all
phases including headend, microwave,
earth-receive stations, trunk and
distribution construction and mainten-
ance. Must have 2 to 3 years of technical
field experience. Competitive salary with
good fringe benefits. For the opportunity
to grow with us send your resume and
salary history to:
Director of Adminlstration

Fresno Cable TV

1945 North Helm

Fresno, CA 93727

209/252-8210
Equal opportunity employer

PROFESSIONAL CABLE
RECRUITERS
MANAGEMENT*

*TECHNICAL*

*SALES

All levels, positions & locations natlonwide
fees are employer pald
call collect or send resume In confidence to:

GLENDA FISHER or LUANN GREEN

CABLE CAREER CONSULTANTS
2020 North Loop West, Suite 260
Houston, Texas 77018
(713) 957-0310

SUBSCRIBE TO

TELEVISION
MAINTENANCE ENGINEER

Expanding major post-production facility
in Chicago has an immediate opening
for a Maintenance Engineer with ex-
perience in 2-inch, 1-inch type-C, TK-28,
Chyron, CMX computer editing systems,
color cameras, and other related equip-
ment. Send resume with salary require-
ments to: P.O. Box 11533, Chicago, IL
60611.

Professional Services

TELECOMMUNICATIONS
TECHNOLOGY FACULTY

Telecommunications full-time faculty
member needed for Fall 1981 for new 2
year degree program designed to
prepare students to be radio, TV, cable
TV technicians. West Windsor Campus
houses State-of-the-Art Radio-TV-
Cable TV facility. Your teaching will
include satellite and microwave
technology, broadcast and cable system
design. Work with new public 3 Kw FM
station and college’s cable TV network.
Requires knowledge and experience
with transmitters, maintenance and
repair, FCC 1st. Opportunity to develop
unique industry-endorsed program at
major N.J. telecommunications facility.
150 students enrolled in present radio-
TV production curriculum. Excellent
benefits. Tenure track. Salary
negotiable, depending on credentials
and experience. Respond in writing with
resume to: MERCER COUNTY COM-
MUNITY COLLEGE, Personnel
Services, Department GS, PO Box B,
Trenton, NJ 08690.
Equal Opportunity/
Affirmative Action Employer

W

W&__X\
~
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MICROWAVE ANALYSTS, INC.

CATV DIVISION
4246 HILLDALE DR. NEWBURGH, IND. 47630

COST ANALYSIS  SYSTEM PLANNING » ENGINEERING  FIELD
SURVEYS « PATH ALIGNMENT « MAINTENANCE « TROUBLE
SHOOTING « INSTALLATION SUPERVISION

JOHN SCHUBLE — PRES (812)853-5190

taff

NCTI Home Study Courses are the answer.
A full curriculum of courses ranges from
Installer to Chief Technician. Increase

e
ST

—

-

LR

personal compefence and company
_— productivity. . . Write today for the 1980
3 Cou NCTI Course Catalog.

NATIONAL CABLE
TELEVISION INSTITUTE (303) 697-4967

P.O. Box 27277
Denver, CO 80227

For Information on

Classified Advertising

Contact Suzanne Spamow
(303) 573-1433
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Business Directory

CATV EQUIPMENT REPAIRS

e Line & Distr Amplitiers
e Field Strength Meters
e Headend & CCTV Gear

e Fast Turnaround
e Quality Workmanship
e Reasonable Rates

All repairs are
unconditionally guaranteed
For more information cali collect

VideoTech

Service Inc.
CATY - MmATY - CCTV

4505.0 w ROSECRANS AVENUE
HAWTHORNE CALIFORNIA 90250
213-675 3266

TELE—ENGINEERING CORP.
Engineers and Contractor
FOR QUALITY CABLE
COMMUNICATIONS SYSTEMS
® Strandmaps
e System Design
® Construction Supervision
e Head End Surveys and Design
® MW Surveys and Design
o TURNKEY IMPLEMENTATION
As independent turnkey contractor, we
will take your project from conceptual
stages to completion. Through selection
of quality system components, we will
deliver a plant of the highest reliability,
performing to the most stringent system

performance specifications.
2 Central Street

Framingham, Massachusetts 01701
(617) 877-6494

RMT
ENGINEERING

CATV/MATV REPAIRS

60-DAY WARRANTY
10-15 DAYS TURNAROUND

FOR PRICES WRITE TO
625 E. TAYLOR AVENUE

SUNNYVALE, CALIFORNIA 94086
(408) 733-4830

Jerry Conn Associates, Inc.
MANUFACTURERS' AGENT

WE WORK FOR
YOU!

P.O. BOX 444
CHAMBERSBURG, PA. 17201

CALL TOLL FREE: 800-233-7117
INPA. CALL COLLECT (717) 263-8258

MibHz
Mega BHert; Sales

Manufacturers Represented:

e Blonder Tongue
e®Broadband Engineering
® CCS Haffield
o Computer Video
® Control Technology
OEEG Enterprises
e intercept Corp.
einsulation Systems
eLindsay Products
®|RC Electronics
o Multiplier industries
eOnan
oVitek

3501 S. Corona, P.O. Box 2001
Englewood, CO 80110
(303) 761-3304
(800) 525-8386

3815 NW 82nd St.
Kansas City, MO 64151
(816) 436-2512

Subscribe to
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USED
AERIAL BUCKET TRUCKS

Most units completely rebuilt. Special-
izing in CATV use.
Telsta SU34s and T40s
Plus other makes and models.
{In the Boston area.)

Call Leo LeBlanc
(617) 893-3%00
Colvins Inc. Auto Center
185 Prospect Street
Waltham, Mass. 02154

CI=D
Classifieds
Work!

ALL MOTOROLA

MHW & SHW
TYPES

Complete
Line of
Replacement
Components

Call or write today
for the most complete
replacement components
catalog in the industry.

Toll-Free:
800-327-6690

ROADBAND
NGINEERING, INC.

1525 Cypress Rd., Jupiter, Florida 33458
(305) 747-5000




It’s Here!

The 1981 edition of CABLEFILE has just arrived from
the printer and is now available. At over 680 pages, this
indispensable compendium of CATV data s bigger, better,
and easier to use than ever before. CABLEFILE/81 is
equipped with handy reference tabs to help you find what
you want quickly and a bookmark to mark that spot.
Order your copy of this valuable reference manual today!
Simply fill out and return the subscription order card
located elsewhere in this magazine. If the card is missing,
call or write our circulation department. At only $69.95
plus $2.50 for shipping, CABLEFILE/81 will pay for itself
many times in many ways.

CABLEFILE/81: 688 pages of
the most valuable tool in your
office next to your telephone

CABLEFILE/81

Titsch Publishing Inc.
P.O. Box 5400-TA
Denver, Colorado 80217
(303) 573-1433

Ad Index

Beston Equipment, Inc. ..... 44
Ben Hughes Communications 47
BP Electronics ............. 11

Communications Dist. Corp. . 38

Comsearch,Inc. ........... 21
Comm/Scope Company ..... 9
Comtech Data Corp. ....... 36
Conifer Corp. ....ovvnnnen. 60
Eagle Comtronics .......... 67

Electroline Television

Equipment ............ ..., 45
Gardiner Communications 54, 55
GTE/Sylvania ............. 30
Harns Satellite Corp. ....... 18

Jackson Communications 3,13
Jerrold Electronics ......... 23

Microwave Associates

Communications ....... 58, 59
Microwave Filter Co. ........ 19
Midwest Corp. ............. 16
North Supply Co. ........... 28
Nova Engineering .......... 42
Oak Industries .............. 2
Preformed Line Products .... 50
Progressive Electronics ..... 49
RMS Electronics .. 4, 46, 57, 68
Sadelco ......iiiiiiiiin, 53
Texscan/Theta-Com CATV . 12
TEST,InC. covvvvvivevnnnen, 42

Times Wire & Cable Co. . 26-27
Toner Cable Equipment, Inc. . 6
TRW RF Semiconductors ... 39
Vitek Electronics ........... 52

Wavetek Indiana, Inc. ....... 48
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In Orbit

Alert Satellite/ Alert Satellite/
Signai Day Start/Stop Tones Transponders | Signal Day Start/Stop Tones Transponders
CBN 24 hrs. None F1.#8 Showtime Program F1,812 (EC)
April 1 3:30 p.m. 2:00 am. 276'/” F1.#110(M.P)
April 2 3:30 pm. 3:00 am. cramble
CNN 24 hrs. None e April 3 330 pm. 9:00 am. 679 /8
F1, #6 April 4 9:00 a.m. 9:00 am. Off-line
Cabletext 24 hrs. None Vertical Blanking April 5 9:00 am. 331 am. 753+ /#
April 6 3:30 pm. 3:46 am. Access
C-SPAN Weekdays  12:00 pm./6:30 pm. 195/1# F1.49 April 7 330 pm. 327 am. 843°/#
April 8 3:30 p.m. 2:38 am.
ESPN 24 hrs. None F1.#7 April 9 3:30 pm. 3:05am.
April 10 3:30 pm. 7:00 am.
April 11 7:00 am. 7:00 am. April 21 3:30 p.m. 312 am.
Front Row 2:30 pm./2:30 am. 481°/# F1. 812 (EC) April 12 7:00 am. 2:48 am.  April 22 3:30 pm. 321 am.
F1. 810 (P.M) April 13 330 pm. 313 am. April 23 3:30 p.m. 318 am.

April 14 3:30 p.m. 3:45am.  April 24 3:30 p.m. 7:00 am.
April 15 3:30 pm. 3:00 am. April 25 7:00 am. 7:30 am.

HBO Pro F1.424 April 16 3:30 pm. 3:00 am.  April 26 7:30 am. 1:30 am.

April 1 500 pm. 218 am. 7égg'r/a”m F1 ~§2 April 17 3:30 pm. 9:00 am.  April 27 3:30 p.m. 214 am.
; . ; ' April 18 9:00 am. 7:30 am.  April 28 330 pm. 313 am.

April 2 5:30 p.m. 2:27 am. Scrambte F1.423 " "
Aprit 3 5:30 pm. 3:55 a.m. 835°/# F1.420 Aprgl 19 7:30 am. 2:27 am. Apr!l 29 3:30 p.m. 2:08 am.
April 4 300 p.m. 315 am. Duplication April 20 3:30 pm. 2:09 am.  April 30 3:00 pm. 2:13 am.
April 5 3:00 pm. 3:06 am. 940°/#
April 6 5:30 pm. 2:41 am. Take-2 E. PN 24 hrs None Westar |, 49
Aprit 7 5:30 pm. 314 am. 592° /# S s '
April 8 5:30 p.m. 2:00 am. Take 2 W
April 9 5:00 p.m. 1:55 am. 681°/4
April 10 500 pm. 323 am. SIN 24 hrs None Westar 111, #8
April 11 3:00 pm. 3:07 am.
April 12 2:45pm. 1:40 am. Trinity (KTBN) 24 hrs None F1.013
April 13 5:00 pm. 2:10 am.
April 14 5:30 p.m. 2:36 am.
April 15 5:30 pm. 253 am. USA Network F1.#9
April 16 5:30 p.m. 2:01 am. Oft-times are listed below. For on-times, see notes below.

April 17 5:00 p.m. 3:52 a.m.
April 18 2:00 pm. 4:00 a.m.
April 19 2:30 p.m. 217 am.

April 20 5:00 p.m. 2:35 am. April 1 12:00 a.m. April 16 4:00 a.m.
April 21 6:00 pm. 2:23 am. April 2 2:00 a.m. April 17 1:00 a.m.
April 22 5:00 pm. 1:50 am. April 3 1:00 a.m. April 18 4:00 a.m.
April 23 5:30 p.m. 2:55 am. April 4 2:00 a.m. Aprit 19 3:00 a.m.
April 24 5:30 pm- 3:59 am. April 5 2:00 a.m. April 20 2:00 a.m.
April 25 3:30 pm. 4:43 am. April 6 1:00 a.m. April 21 1:00 a.m.
Aprit 26 2:00 pm. 307 am. April 7 1:30 a.m. April 22 1:00 am.
April 27 530 pm. 319 am. April 8 2:00 a.m. April 23 2:00 a.m.
Aprit 28 5:30 p.m. 3:.03 a.m. April 9 2:00 a.m. April 24 1:00 a.m.
Aprit 29 5:00 pm. 2:06 a.m. April 10 1:00 a.m. April 25 1:30 a.m.
April 30 6:00 pm. 214 am. April 11 2:00 a.m. April 26 3:00 a.m.
April 12 3:00 a.m. April 27 2:30 a.m.
April 13 3:00 a.m. April 28 4:00 a.m.
April 14 2:00 a.m. April 29 2:00 a.m.
HTN 8:00 p.m./10(11:00) p.m. S17°/0 Frazt April 15 UG Gy AL
KFIX 2-4 hrs./day None F1.m
USA Network. On-time is 7:30 p.m. weekdays. Saturdays: 5:00 p.m., except April 18:
KTVU None F1.m 4:00 p.m. Sundays: 4:00 p.m., except April 5: 7:00 p.m.; April 19: 4:40 p.m.
Weekdays 7:00 am./1:00 am. i
Weekends  7:00 a.m./4:00 am. Calliope. Weekdays: 6:30 p.m. to 7:30 p.m. Saturdays 10:00 a.m. to 1:00 p.m.
. The English Channel. Aprit 2: 10:00 p.m. to 12:00 a.m. Saturdays: 1:00 p.m. to 5:00
"'mﬁlﬂﬂ 243°/0  F1w22 p.m., except April 18: 1:00 p.m. to 4:00 p.m.Sundays: 10:30 p.m. to 12:30 a.m., except
u

April 5: 10:00 p.m. to 12:30 a.m. Tuesdays: 11:00 p.m. to 1:00 a.m., except April 7:
weekdays 12:00 p.m./5:00 p.m 10:30 p.m. to 12:30 a.m,
Weekends 7:00 a.m./12:00 p.m

The Movie Channel 24 hrs. None F1.45 (EC) WGN Mon.-Thurs, 5:42 a.m./3(3:30) am. None F1.83
F1.811 (MP) Weekends Ends 3:00 a.m. on Sun. '
Newstime 24 hrs. 276° /4 F1.46 WOR 24 hrs. None F1.m7
PTL 24 hrs. None F1.%42 wTBS 24 hrs. None F1, #6
Aeuters Weekdays 4:00 a.m./7:00 pm. None Fimsg Women's Channel 24 hrs. None F1. 46
Subcarrier
E = eastern M= mountain All program times are listed for the eastern time zone, unless otherwise noted.

C=central P = pacific




~ built toug  to protect against th
harshest elements. Qur exterior
__hardware has a sandbonded
finish and our die cast housing
is available with either a clear iridi
coating or E finish with our

like salt spray.,.ind
highly corrosi

*True performance to 500 MHz and beyond
®R.F.l. far exceeds F.C.C. specificatlons
sLowest insertion loss in the industry '
*Highest quallty corroslon resistant aluminum alloy sModular design
sMoisture seal gasket eAvallable with elther clear iridite or
*Easlly adjusted for aerlal or pedestal mounting E coating
eSealed F-ports avallable in elther machine threaded eSand bonded finish hardware
aluminum alloy or brass *Ports are numbered for easy system audit

The Eagle 500 MHz tap, built for true performance under the toughest conditions ... inside and out.

COMPARE EAGLE'S ELECTRICAL SPECIFICATIONS WITH THOSE OF OTHER MANUFACTURERS
| 8 [ u 4 1 | 20 5T 32 Y
[EC4-408[EC4-411 [EC4-414|EC4-417 [EC4-420)

COLOR CODE orange
P L0

7841 West River Road
Baldwinsville, New York 13027
(315) 638-2586

In Canada: Deskin Sales
Montreal ® Toronto ® Vancouver (416) 495-1412

CALL TOLL FREE TO ORDER
800-448-3311




When Quality Counts...
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~...count on RMS :
A W PROOUCT RMS ELECTRONICS, INC./ CATV DIVISION 50 ANTIN PLAGE, BRONX, N.Y., 10462 !
, Te1 (2123 0na 4qqg CALL COLLECT (NEW YORK STATE), (800) 223-8312 TOLL FREE (CONTINENTAL U.S.A., PUERTO RICD, & U.S. VIRGIN ISLANDS) ‘
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