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“With Oak, I know I'i: getting my money’s worth’”

Bill know's he could buy less expensive CATV converters.
but he also knows they could cost him more in the long run.
You can’t buy a more cost-effective converter thun Quk.
MSOs and hundreds of small system operators tike Bill know
that Qak ofters unmatched quality and service.

All Qak products are designed. built and inspected by OQak
people in company-owned facilities. Qur investment in pro-
duction facilities and skilled people is a symbol of the commit-
ment we have made to our customers. to satisty their needs: a
commitment that results in uncqualled product reliability tor
fewer service calls.

We back our commitment with a one-year warranty. the
best in the industry. As an added benefit. when you buy Oak
converters you'll need fewer units in inventory because
our service turnaround is tast and the completion date is
guaranteed.

Whether you are adding one channel or 35 channels, Oak
has a converter to meet the needs of your system. The Ouk
product line includes the low-cost Econo-Line Thirty.

35 channcel Trimline FT. and 35 channel Trimline with AFC.

To request more details on these and other Quk converters,
call our Locator Operator toll-free at 800-323-6556 (in 1llinois
call 800-942-6345) and ask for the CATV informuation desk.

OAK

Communications | CATV
Inc. | Division

Crystal Lake. llinois 60014 Telephone 816/459-6000 TWX: 910+634-3353
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Truly, the lowest
low-loss cable.

Compared with other “low-loss” cables,
FUSED DISC I makes a remarkable showing:

ATTENUATION @ 300 MHz

FUSED DISCII dB per 100 feet
Cable Size Nominal Maximum
412" 1.42 1.46
500" 1.15 1.20
750" 77 80
1.00 " 63 65

FUSED DISCII establishes the standard for
low-loss CATV Systems. FUSED DISCTII cable
provides an average loss improvement of 12%
over other cables.

The superior electrical performance
of FUSE DISC III provides you with these
economic advantages:

» Reduced Electronics
= | ower Maintenance Costs
= | ower Powering Charges

More and more systems are being built, re-built

and expanded with our cable. For an informa- I

tion package on this high-performance cable, enera

write: General Cable Company, CATV Products able ‘J

Division, P.O. Box 700, Woodbridge, N.J. A \ CATV
07095, or call toll free: 800-526-4241, if calling omeany

R DIVISION
from New Jersey, please dial: 201-636-5500. a GK Technologies compan



If you are"iotr using
RMS "5 : ower
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

0 ANTIN PLACE
BV carv owsion AR rcs
L CALL COLLECT (212) 892-1000

ELECTRONICS, INC. ‘ TOLL FREE (BQO) 223-8312
Canadian Representatives: Deskin Sales Corp.

1978—RMS Electronics, Inc.
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OKLAHOMA CITY, OKLAHOMA—Bob Cooper, the former
editor-in-chief of CATJ, recently found himself in court
“telling it to the judge.” Attorneys for the Common Carrier
Association for Telecommunications (CCAT) and Movie
Systems inc. sought an injunction in Federal District Court
seeking to block Cooper’s Satellite Private Terminal Seminar
August 14-16. CCAT is the national trade association for
MDS operators. Movie Systems leases time from the
Okiahoma City MDS station to transmit pay programming.
They charged that Cooper would be disseminating informa-
tion which would facilitate theft of service in violation of
Federal and state statutes, as well as infringe upon the
Copyright Act. Only days before the seminar was scheduled
to begin, Cooper defended himself against the charges and
the judge agreed to let the seminar be held as scheduled,
only after Cooper promised to cooperate in not divulging the
type of information about which the plantiffs were con-
cerned. Cooper is not out of it yet, however, since the judge
left the case open and petitions have now been filed with the
Federal Communications Commission that Cooper’'s own
developmental earth station license (the subject of a contro-
versial TV Guide article last year) not be renewed and that a
show cause, cease and desist order be issued against him.
The lengths to which the case is being taken is evidence of
how serious concern is about the potential theft of premium
service, according to one attorney for the plantiffs.

WASHINGTON, D.C.—Interest in direct satellite-to-home
delivery of pay-TV has been generated further by the
confirmation that Comsat has been discussing the possibility
of getting into the business with severa! hardware and
programming concerns. Comsat currently derives most of its
revenues from common carriers which lease capacity on its
Intelsat and Marisat systems. A subsidiary, Comsat General,
leases capacity on its Comstar system to AT&T for domestic
communications, and is a participant in Satellite Business
Systems, a partnership formed by IBM and Aetna Life and
Casualty. “The technology for such a system already exists,
and we are investigating the business potential for satellite-
to-home TV service,” reported Dr. Joseph Charyk, president
and chief operating officer of Comsat. He noted that the new
service could be introduced as early as 1983. Reaction to
Comsat's plans have centered around the upcoming WARC,
which could see the current number of channels allocated
for direct-to-home use, six, altered: and also, the technical
difficulties presently inherent in serving the highly con-
gested urban areas. (See page 37 for more input).

WASHINGTON, D.C.—National Cable Television Associa-
tion President Tom Wheeler has named Kathryn Hilton
Creech and Robert W. Ross senior vice presidents with
responsibility for day-to-day management of the associa-
tion. (See page 10.)

Creech has been with NCTA since 1972. She will have
overall responsibility for NCTA’s operator services,
engineering and research, as well as overseeing the
comptroller's office and convention planning staff.

Ross, who has represented Southern Pacific Commu-
nications Company since 1977, will direct the government
relations, legal and public affairs departments. Heisaformer
general counsel of the Office of Telecommunications Policy
and was at one time with the FCC in the Broadcast Bureau
and General Counsel’s Office.

C-ED (USPS 330-510) is published for the Society of Cable Television Engi-
neers by Titsch Publishing, Inc., 1139 Delaware Plaza, P.O. Box 4305, Denver,
CO 80204.© September, 1979. Subscription price: 1year, $15.00. Canada and
Mexico add $5.00, and foreign subscriptions add $10.00 per year. Controlled
circulation paid at Denver, Colorado.
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Editor’s Letter

eptember will be avery importantand active month for cable and satel-

lite technology. On September 24, the World Administration Radio
Conference (WARC) will convene in Geneva, Switzerland. During the sub-
sequent ten-week period, delegates from 154 member nations will make
decisions that will affect the use of the radio spectrum worldwide for the
next 20 years. Some of the issues to be decided at WARC include:
frequency increase for international shortwave broadcasting allocations,
increase in allocations in the UHF band for land mobile services, and
international computer-related data transmissions. Also to be decided at
the conference is the highly politicized direct broadcast satellite issue.

Beginning on page 49 is a feature called “WARC '79: a Primer.” This
piece details the history of WARC and U.S. preparations for that
conference. We think the article will provide some good insight on the
conference.

In the past few weeks, the cable industry learned of Comsat’s intent to
initiate direct to home satellite broadcasts. The frequency allocations for
this new service will be decided at WARC. Although Comsat's plan is still
on the drawing board, we have asked several cable-related industry
leaders for their reaction to Comsat’s announcement. We believe that this
piece, beginning on page 37, will be informative and useful.

Ao A FLEEA

“Now | can reach
population pockets
without emptying
myown.’

‘Loleta had 195 potential subscribers,
Hydesville, 190. That’s plenty if you
can reach them economically”” And
that's exactly what Sam Shults,
President of Redwood Cable Vision of
Fortuna, California did. He serves
several small communities profitably
with a Hughes AML microwave system
feeding 50% miles of aerial distribution.

Hughes AML receivers are cable
powered, designed to work outdoors,
and feature 40-channel capacity with
VHF input and VHF output. There are
more than 6000 video channels being
distributed by Hughes AML systems
around the world.

If you'd like to know more about how
you can make small population pockets
fill your pockets, call or write

Hughes Communications Products,
P.O. Box 2999, Torrance, CA 90509;
(213) 534-2146. And in Canada:
Micro-Sat Communications, Ltd.,

(416) 839-5182

Lean on the leader to keep ahead
 HUGHES | ommuniainons
PRODUCTS

HUGHES ATHCRAFT COMPARY

24-hour service phone: (213) 534-2170
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Satisfaction

By Michael J. Gardner
Region 3 Director
Cox Cable of Oklahoma City

S atisfaction, as defined by Websters
is: To gratify fully, to be content, to
be free from doubt.

Satisfaction, as defined in cable
terms is:

® A 1dB peak to valley, twenty am-
plifiers in cascade, after you've
worked two sleepless nights to
get them there;

@ Doing an installation so neatly,
it's almost invisible to the sub-
scriber;

@ No non-pay disconnects due toa
paper flow problem in your depart-
ment; and

® Hearing a sincere “thanks” froma
subscriber after you've just re-
paired that midnight outage.

Satisfaction is in many ways syn-
onymous with pride in yourself and
your job. Those few items mentioned
above barely scratch the surface of
things that separate a professional
from someone simply going through
the motions. An attitude of accom-
plishing just enough to get by seems to
prevail when individuals are not pre-
sented with a proper challenge.

These chalienges, presented in
whatever form, must be accompanied
by someone willing to help make them
an attainable goal. This help must
come from every one of us who've
chosen cable as our profession. As our
knowledge increases, so does the re-
sponsibility to pass that knowledge on
to others.

An interesting theory I've runacross
in my travels is the notion that “Know-
ledge is job security; if too many
people know my job, where would |
be?” It's this type of attitude that's
contributed greatly to the lack of quali-
fied people in our industry.

In order to grow, we must all be edu-
cators. There's no greater satisfaction
than having a trainee grasp the lessons
you're trying to get across and be
stimuiated only if they're assured
they'll get answers to their questions.
The satisfaction they derive from the
learning experience will be invaluable
towards making thema good employee.

Is:

Michael J. Gardner

The rapidiy changing technologies
of today make training a two-fold
process: first, and perhaps foremost, is
continuing self-education—not being
satisfied with your present level of
knowledge. You cannot expect to
teach material that you don’t under-
stand in the search for new knowledge.
No one person knows everything.

The second step in effective training
is making new materials available and
easy to comprehend. Many training
programs have faltered in the early
stages because the material was just
too hard for the trainee to grasp. (That
unattainable goal.)

A comprehensive training program,
to be truly effective, must be carried
out religiously. It simply cannot be a
function of whatever spare time is
available today or tomorrow.

The training program must have a
purpose, and it must presentenough of
a challenge to each person involved.
The program must also be flexible
enough to permit each trainee to
progress at their own rate according to
their abilities.

It's most satisfying to see a new
dedication to training at all levels in
large and small companies alike.

The Society of Cable Television En-
gineers has made great strides forward
in educating companies and personnel
and it will continue to do so; but re-
member, the SCTE is us. We must all
be willing to put forth that extra effort
needed to provide the industry with
enough competent and qualified peo-
ple in the years to come.

SCTE Comments____~



CATYV and Fiberoptics is
Topic of SCTE Fall Conference

MONTEREY, CALIFORNIA—The So-
ciety of Cable Television Engineers
will host a Fall Engineering Confer-
ence on Emerging Technologies on
November 7-8, 1979 at the Doubletree
Inn in Monterey, California. The 1979
meeting will explore fiberoptics and its
impact on cabie television/broadband
communications.

The program will be presented in
three segments beginning on Wednes-
day morning, November 7. SCTE
President Harold Null of Storer Cable
TV will introduce 14industry engineers
who will discuss their decisions re-
garding this new technology. Partici-
pants will include Frank Baxter, GE
Cablevision; Frank Bias, Viacom Com-
munications; Robert Bilodeau, Sub-
urban Cablevision; Hugh Bramble,
UA-Columbia Cablevision; Edward Cal-
lahan, Jr., ATC; Henry Cicconi, Sam-
mons Communications; Caywood Coo-
ley, Milton J. Shapp CATV; Nick
Hamilton-Pearcy, Cablesystems En-
gineering, Ltd.; Richard Hickman,
MetroVision, Inc.; Richard Schneider,
United Cable TV; Ronald Simon, Tele-
prompter; James Stilwell, CPl; Robert
Sturm, Cablecom General.

Well-known writer and publisher
Paul Kagan of Paul Kagan and Asso-
ciates will be the featured luncheon
speaker on Wednesday’'s program.
Wednesday afternoon will include the
second segment, moderated by SCTE
Executive Vice President Judith Baer.
This segment will feature a discussion
on how fiberoptics interfaces with the
billion dollar hardware investment
already made by cable operators.
Companies participating include AEL,
Blonder-Tongue, Burnup and Sims, C-
COR, Delta-Benco-Cascade, Gilbert
Engineering, Jerrold Electronics, LRC,
MCE Corp., Motorola, RCA Cable-
vision, RMS, Scientific-Atlanta, Syl-
vania CATV, Theta-Com and TOCOM.

The third segment begins Thursday
morning and is devoted exclusively to
answering the questions brought out
during the first two portions of the
conference.

Invited participating companies in-
clude Northern Telecom of Canada,
Siecor Optical Cables, Times Fiber
Communications, General Cable, Cer-

and Chapter News

ro Communication Products, Valtec
Corp., Spectronics, Systems Wire and
Cable, ITT, Harris Corp., Hitachi,
Canstar and Belden Corp.

Registration fees are $135.00 for
SCTE members; $175.00 for non-
members. Fees include admittance to
the program, one lunch, one breakfast
and a reception. For more information,
contact SCTE, 1100 17th Street NW,
Washington, D.C. 20036, (202) 659-
2131.

Manpower Development
Is Topic of SCTE Meeting

WASHINGTON, D.C.—The SCTE will
host its sixth 1979 seminar on Sep-
tember 17-18 at the Marriott Twin
Bridges Hotel at National Airport in
Washington, D.C. The meeting will
center on Manpower Development.
Topics to be covered include Making
the Most of Available Manpower;
Developing New Manpower Resources;
Employee Motivation; Personnel Eval-
uation; Recruiting; $tress Manage-
ment; Personal Leadership; Develop-
ing In-House Training Programs; Ef-
fective Communication; and, Man-
agement By Objectives.

Invited panelists and participating
organizations include the American
Society for Engineering Education,
Engineers Joint Council, University of
Alabama, University of Wisconsin-
Platteville, American Society for Train-
ing and Development, Pace Resources
Institute, Society of Broadcast Engi-
neers, U.S. Department of Labor—
Comprehensive Education and Train-
ing Administration, Dakota County
Area Vocational Technical Institute,
New Jersey Cable Television Asso-
ciation, Arizona Cable Television
Association, American Vocational
Association, College Placement Coun-
cil, and the Veterans Administration.

SCTE member registration is $75.00.
Non-member registration is $125.00.
Table top exhibits will be included at
the meeting. The fee includes the
sessions, workshops, two lunches and
a Certificate of Completion for atten-
dance.

For additional information, contact
the Society of Cabie Television En-
gineers, 1100 17th Street NW, Wash-
ington, D.C. 20036, (202) 659-2131.

Eaml
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The Society of Cable Television
Engineers announces the release
of its new publication:

Guidelines For
Employee
Management
and Personnel
Development

Available from:

SCTE
1100 17th Street NW
Washington, D.C. 20036

Price: $16 per copy ($5 billing charge
applicable if payment not included with
order.) Publication PD-2.

COULDYOU REALLY
MAKE TWICEAS MANY
AMPLIFIER COMPONENTS

IF YOU DIDN'T TEST FM
3 SO MUCH?

MAYBE NOT TWICE AS MANY,
BUT /T TAKES A LOT OF TIME
70 )00% TEST ALL RF
PARAMETERS. TEMPERATURE
CYCLING, §-HOUR BURN-IN
AND BATCH SAMPLING L)FE
TESTS TAKE TIME, T00.

\ll

the best components for CATV amplifiers
come from TIRW rr semiconoucTors
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Wheeler Ascends
NCTA Presidency

WASHINGTON, D.C.—Thomas E.
Wheeler is now the new president of
the National Cable Television Associa-
tion. Wheeler, formerly executive vice
president, has succeeded Robert L.
Schmidt who has resigned after nearly
four years as head of the association.
Schmidt will pursue business interests
in cable television.

During his tenure as president of the
association, Schmidt has been credited
with playing a major role in developing
and portraying a strong feeling of
confidence within the industry. As
executive vice president, Wheeler
worked ciosely with Schmidt during
most of those four years, and he now
says that continuity is the name of the
game.

In what is being looked ahead to as
“the post rewrite era,” Wheeler says, “I
hope to see us home.”

Wheeler came to NCTA from the
Grocery Manufacturers of America in
1976. Since that time, he has had major
responsibilities for the day-to-day
operation of the association, as well as
during its government affairs opera-
tion. This is the first time in the modern
history of the association that the
board of directors has been able to
choose a president from within its
ranks, according to one executive
committee member.

It was during the association’s
annual convention last May that the
board gave the go-ahead to Chairman
Doug Dittrick to enter into negotia-
tions with Wheeler after Schmidt
announced he would leave at the end
of his contract. Schmidt will continue

“in a consulting capacity with the
association.

Wheeler decided to accept the
position after also entertaining the
possibility of leaving the association
for private business. He reportedly
received at least one lucrative offer
from a major cable company. His
contract is believed to be similar to
Schmidt's with a salary in the $100,000
range, plus additional percs and benefits.

Wheeler says his plans are “to finish
the job we started on, to help this
industry further realize its potential,
and then not become like the broad-
casters have.”

10 C-ED September '79

Not surprisingly, Wheeler is wasting
no time in realigning NCTA's staff.
According to the new association
president, he “likes to fit jobs around
people, not people around jobs.”
Wheeler has inked Bob Ross, formerly
general counsel for the Office of Tele-
communications Policy and currently
counsel for Southern Pacific Com-
munications. C-ED has also learned
that overtures have been made to a
well-traveled Senate aide, who has
worked as counsel for the Commerce
and Appropriations Committee, and
until recently, for Senator Edward
Kennedy's powerful Judiciary Com-
mittee. They would reportedly form a
nucleus with one or two current staf-
fers to make up a new order under
Wheeler.

" TR L AT
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Revamped NCTA staff (left-to-right)
are Tom Wheeler, president and senior
vice presidents Bob Ross and Kathryn
Creech.

Satcom IV
Readied by RCA

PISCATAWAY, NEW JERSEY—After
citing the need for a ground spare
satellite to replace Satcom IlI, RCA
American Communications, Inc., has
received a waiver from the Federal
Communications Commission to be-
gin procurement of long-lead compo-
nents for its Satcom IV communications

satellite. The satellite is slated for
launch in December.

“The availability of the ground spare
is a key factor in RCA Americom’s
continuing ability to provide reliable
service to our customers,” stated
Andrew F. Inglis, RCA Americom
nresident. “A launch-ready ground
spare is especially important,” he
emphasized, “because of the continu-
ing high level of demand we project for
satellite communications services.”

RCA Americom’s list of long-lead
items submitted to the FCC for Satcom
IV totaled approximately $7.7 million,
and included components such as the
basic structural forging, elements of
the communications subsystem and
the apogee motor.

Satcom IV is being built by the
astro-electronics division of RCA
Corporation.

Starscan Ready for
Direct-to-Home Market

OKLAHOMA CITY, OKLAHOMA—
Starscan, a division of Gardiner Com-
munications announced at the SPTS
'79 seminar in Oklahoma City, August
14-16, a new earth station home termi-
nal equipment package especially for
the “direct-to-the-home” market. The
package is designed especially for
ranches and home owners beyond the
reach of quality television reception
and cable TV services, according to
Sanford M. Freeman, executive vice
president and chief operating officer of
Starscan.

Freeman said that Starscan will
place all of its orders for programming
services through the National Regis-
tration Bureau for Home Satellite Ser-
vices, a central source through which
all available programming on the
satellite can be purchased at a pack-
age price. Earth station owners may
also place orders through the National
Registration Bureau for Home Satellite
Services.

The new turnkey package for the
individual buyer will be a ten-foot
antenna, 24-channel receiver, LNA and
all accessories in options from $9,900
to $11,900. The National Registration
Bureau for Home Satellite Services, a
national system for home terminal
users, will supply the program needs
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for the home terminal market and will
also benefit cable operators by pro-
viding a means by which cable opera-
tors can serve customers beyond the
reach of the cable system plant.

It is estimated that over 300,000
homes and family units are receiving
only marginal entertainment services
because they are located 75 miles or
more from TV transmitters. Starscan'’s
position is that if it's economically
feasible, these individuals shouid be
entitied to both common carrier and
premium services on the satellite.

By qualifying under the Compul-
sory Section of the Copyright Act, the
same as a cable TV system, the Na-
tional Registration Bureau for Home
Satellite Services can not only be a
direct, centrally located source of ser-
vice for the TVRO subscriber in remote
areas, but also can be responsible
under the Copyright Act for payments.
Freeman also pointed out that tightly
controlled registration and sales
records of terminal users, including
programming orders, could have a
positive effect resulting in more favor-

able attitudes toward the industry.

Under the Starscan plan, all reputa-
ble hardware suppliers would cooperate
in the registration effort. Purchase
records would identify earth station
owners and viewers of programming
available on the satellite—laying the
groundwork for the first stage in
protecting copyright interests. “We
believe we understand the concerns
regarding this means of security as
compared to scrambling,” Freeman
remarked, “but for the time being, until
there is an effective and cost efficient
approach to scramble that would
benefit cable TV operators and others
concerned, the registration and licens-
ing approach would be a much better
alternative to stimulate a legal ap-
proach to bring satellite services to
TVRO users.”

Starscan and other earth station
suppliers have had talks with several
common carriers and premium ser-
vices to ascertain the availability of
programming. The National Registra-
tion Bureau will soon announce the
specific line-up of programming avail-

able and the quarterly, semi-annual
and annual package rates. The final
package cost to the individual TVRO
user will be based on the sum total of
the contractual agreements. The reli-
gious channels are expected to con-
tinue as free channels.

Scientific-Atlanta’s
Earth Station Symposium

ATLANTA, GEORGIA—Scientific-At-
lanta has announced its Fifth Earth
Station Symposium to be held October
29-31, 1979 in Atlanta, Georgia. This
symposium will be held at the Marriott
Hotel-Downtown to accommodate the 500
guests expected to attend. The Fourth
Earth Station Symposium was attended
by 300 people, but because the satellite
communications industry is explod-
ing, S-A has made these new arrange-
ments. As in the past, this symposium
is free to invited guests. The agenda for
the symposium and the announcement
of the guest speakers will be available
soon.
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From Washington

—
Wrong Place—Wrong Time

Photo by Pat Gushman.

By Pat Gushman
Washington Bureau Chief

Too often a source of controversy
and embarrassment to the Pres-
ident, it was said, Andrew Young would
have to go. And, he did. Cries of
indignation and outrage poured in
when it first became known that the
U.N. Ambassador had met with the
U.N. representative from the Palestine
Liberation Organization. More cries of
outrage came in when it was learned
that he had “misrepresented” the
circumstances in which he had en-
countered the PLO official. Still more
outcries were heard after the political
realities of the situation forced Young
to tender his resignation and that it be
accepted by the White House.

The previous subject brings us to
the subject of WARC, the World Ad-
ministrative Radio Conference, which
is set to get underway September 24 in
Geneva, Switzerland. State Depart-
ment sources say Young’s influence
with the Third World (this Geo-
Political classification didn't even exist
the iast time the conference was held
20 years ago to allocate frequencies)
had become remarkable since 1977.
The very qualities which got him in
trouble at home were those which
endeared him to these new nations,
many of them African.

It is this emerging Third World
which only recently has begun to thirst
for the technology and communications
which WARC can bring to them. And, it
is the one member, one vote, concept
of WARC which has had those prepar-
ing for the conference this time around
concerned. They reportedly are even
more concerned in the wake of the
Young incident as frequencies and
satellite orbits are about to be brokered
on the world market as would petro-
leum and grains.

One of the biggest complaints
about WARC during the preparations
for it has been about the preparations
themselves. Critics have flatly accused
many U.S. officials in the military, the
State Department, and the Executive
Branch of not taking WARC seriously.
Republican Senators Goldwater and

Andrew Young.

Schmitt, both members of the Senate
Communications Subcommittee, called
for an investigation into U.S. prepara-
tions after not liking what they were
hearing in the course of their routine
Congressional oversight. It seems
there were too many low level diplo-
mats and technicians involved in the
process. No one was in a policy making
position capabie of developing strat-
egy and fall back positions should we
encounter a highly organized coopera-
tive of nations willing to votein a block.
Schmitt introduced and succeeded in
passing an amendment to the State
Department's appropriations bill which
would expand the role of private
industry representatives to the WARC
delegation. Also, a fire had to be lit
under WARC ambassador and former
FCC Commissioner Glen Robinson.

A second look at the Congressional
delegation to WARC, however, gives
new insight into how high the stakesin
the game really are and for what talents
the delegates were selected. At the top
of the list is Senator Ernest Hollings
(D-8SC), chairman of the Senate Com-
munications Subcommittee. Next is
Goldwater (R-AZ) who is also the
ranking minority member of the sub-
committee. Of the two, it is likely that
only Goldwater will make it to Geneva.
In addition to Goldwater’s interest in
communications, he is also a member
of the Armed Forces Intelligence
Subcommittee and the special Select
Intelligence Committee, of which he is
vice chairman.
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Earth Stations and

Frequency Coordination

By Dan Yost
Manager, Communications Engineering Services Group
Compucon, Inc.

he mutual sharing of the 3700-4200 MHz frequency band
between terrestrial microwave routes and satellite earth

station reception has inherently resulted in a potential harm-
ful interference environment, requiring interference study
and coordination between these services. The regulatory
procedures established in FCC Parts 21 and 25 and subsequent
Public Notices have promoted an orderly development of the
satellite services in an environment already heavily developed
with terrestrial microwave systems. The mutual showing and
frequency protection provided within the Federal Communi-
cations Commission’s frequency coordination and licensing
regulations have required some time consumption and cost
to achieve and maintain. Cost and time delay associated with
deregulation of the receive-only earth station are substantial
in comparison with the current process.

There is a need, however, to consider specific modifica-
tions and improvements to the current regulatory scheme
which will result in an overall increase in the efficiency and
effectiveness of the regulation of domestic receive-only
earth stations. The following specific proposals address five
areas of possible improvement in the current regulatory con-
trol;

B Standardization Application Form—The current applica-
tion process for domestic satellite receive-only earth sta-
tions is one of the few application processes without a
standardized form and format for submission of an appli-
cation to the commission. The use of the 403 and 430
forms, in conjunction with a list of content for the applica-
tion, has inevitably led to a variety of application formats
which result in confusion on data content, processing de-
lay, and additional cost for the applicant in preparation of
the application. Throughtime, some standardized formats
have been developed by applicants which encourages a
standardized application form to be prepared by the com-
mission for all applicants. Such a form would potentially
require less data, and result in less time delay and cost in
preparing and filing an FCC application, as well as provide
a better input document for the computer processing sys-
tems of the commission.

B Consolidation of the FCC Regulations for Domestic Satel-
lite Receive-Only Earth Stations—With the rapid develop-
ment of the satellite services, numerous guidelines and
clarifications have been issued which effectively modify
and supplement Part 25 regulations. A prospective
earth station applicant must review a number of docu-
ments to be adequately informed before proceeding with
his engineering and FCC application preparation.

® Permit Limited Construction of Receive-Only Earth Sta-
tion Without Construction Permit—A significant time de-
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lay constraint could be removed by allowing the construc-
tion of a receive-only earth station’s foundation prior to
receiving either a construction permit or FCC license.
Such pad construction would be done at the risk of the ap-
plicant if no construction permit or license were granted.
The seasonal constraints affecting foundation prepara-
tion would thus be avoided. The short time periods re-
quired to erect the receive-only antenna and associated
equipment could be handled after receiving the construc-
tion permit.

B Registration of Satellite Performance Parameters—The
design of domestic satellite receive-only earth stations is
directly influenced by a satellite’s performance para-
meters. The illumination of geographic areas by the satel-
lite EIRP footprint can determine the minimum size of the
earth station antenna, selection of LNA, threshold of the
microwave receivers and susceptibility to interference.
Lack of registration or submission of comprehensive EIRP
footprint data leads to inappropriate earth station configu-
rations and added cost. Abrupt changes in satellite EIRP
footprint patterns, due to changes in the satellite pointing
orientation, may resultinloss of C/N margins and increased
susceptibility to interference from surrounding terrestrial
microwave systems. Thus, the registration, or mandatory
submission of EIRP footprint data and satellite perfor-
mance parameters for all transponders on a satellite would
provide protection to domestic satellite receive-only earth

Sa
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station users.

m Extension of Recoordination Requirements—The present
guidelines for prior frequency coordination require an
earth station or terrestrial microwave station to be filed
with the FCC within six months of the end of the 30-day
coordination period. Although a majority of coordinated
microwave facilities meet this deadline, there is a need
to extend the period for recoordination before filingto one
year. The delays associated with land acquisition, zoning
and other placement considerations often exceed the six
months for submitting a filing. The paper work associated
with obtaining an additional six-month extension of the
coordination is an added burden which can be reduced by
the change to a year period.

The Frequency Coordination Process

The frequency coordination process involves three major

areas of effort and service:

e [nterference Study

e Coordination Process (Part 25 and Part 21.100 (d))

e Frequency Protection

In order that the benefits of this process can be fully appreci-
ated, and risks realistically evaluated, each step is discussed
in this section.

It is worth noting that each step contributes to eliminating
the possibility of either present or future harmful interfer-
ence. Such interference would result in either severe
degradation, resulting in the inability to establish service
initially as planned, or an unplanned future service interrup-
tion.

The shared 3700-4200 MHz frequency band has been
extensively utilized by microwave common carriers for
point-to-point microwave communication. There is a high
correlation between the concentrations of 4 GHz terrestrial
microwave stations and the placement of satellite earth
stations with a resulting increase in the potential for inter-
ference. The evaluation of existing and future interference
conflicts requires an interference study following the tech-
nical procedures outlined in Part 25.

The interference study considers the potentially interfer-
ing signal levels of 4 GHz terrestrial transmitters into the
proposed earth station. On an average, a typical interference
cull will produce 11 (11.3) interference conflicts which must
be examined. The interference study considers the factors of
interference criteria, intervening terrain features between
the earth station and each potential interfering station, and
technical trade-offs in equipment selection to establish fre-
quency clearance for the earth station.

When a proposed earth station location will not clear the
interference study, further analysis is often undertaken to:
e Evaluate the effect of natural and man-made structures

for shielding (primarily through on-site RF| intensity mea-

surement).

¢ Evaluate and construct artificial site shielding.

e Select an alternate location and repeat the interference
study for the new site location.

In addition to the resolution of present or future harmful
interference conflicts, the interference study provides for
some added flexibility to the satellite earth station, with
several benefits perhaps not evident from a quick review.

The potential for changing of satellite orbital positions
and the need for switching between satellites virtually
demands that an earth station be planned with frequency

clearance and visibility to the entire satellite arc. Specifically,
this is accomplished in the interference study by simulating
the movement of the earth station antenna through the
appropriate range of elevation angles and pointing azimuths.
The beam clearance over the terrain is verified and the worst
case interference margins from each source of terrestrial
interference are thus determined.

An interference study clears the earth station for the
entire downlink spectrum of 3700-4200 MHz. In view of the
continuing growth and changes in satellite programming
services, plus the very nature of a non-restoration, limited life
technology, the risks of not having this flexibility may*well be
significant.

While it may be technically possible to clear a station of
interference for only a single or limited number of trans-
ponders, the wisdom of such a procedure may well be
questioned.

During the interference study, proposed frequencies for
future paths are analyzed. These future cases can only be
considered by engineering studies. An on-site Radio
Frequency Interference (RFI) measurement or the initial
results of signal quality measurement in a new receive-only
installation will not predict a future case.

It is not difficult to envision unpredicted interrupted
service or severe degradation resulting in an environment of
receive-only earth stations not enjoying the benefits of
coordination.

From the preceding comments, the risks attendant upon
one popular field demonstration technique should be
evident. This technique employs the use of a transportable
terminal to demonstrate programming and other services
currently available. Such a technique is subjective at best,
and if extrapolated to “prove” a site suitable for earth station
service is dangerous if not misleading.

This technique might be juxtaposed to that of a more
sound procedure of an on-site RFI measurement using cali-
brated equipment (antenna, LNA, spectrum analyzer). Such
an on-site measurement determines interference sources
and its level, so that accurate C/I (carrier-to-interference)
calculations can be made, and quality of service predicted.
Even this technique suffers from the inability to discover
future cases and, in the absence of other engineering
studies, is limited in its application.

As reflected in FCC Part 25.253, interference (actually the
transmission loss incurred by interfering sources) is
expected to exhibit a time dependence. As a matter of sound
engineering practice, on-site measurements are typically
adjusted to reflect this dependence.

In accordance with Part 25.203 (e) the coordination
process calculates the interference margins where the
antenna beam of a proposed earth station intersects the
beam of any terrestrial antenna within specified parameters.
From practice it has been found that a potential site cleared
of great circle interference conflicts will likely not experience
beam intersections of a serious nature. The process of evalu-
ating alternate sites considering great circle conflicts, there-
fore, mitigates to some extent beam intersections. However,
any time great circle conflicts are not satisfactorily resolved
or considered, then beam intersections of a serious nature
could well be experienced.

As stated in Part 25.203 (e), “Site and frequencies for earth
stations operating in frequency bands shared with equal
rights between terrestrial and space services, shall be
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Cross-Polarization

Degradation in Satellite Transmission

By Robert C. Tenten, Director of Engineering
Manhattan Cable TV

he RCA Satcom series of satellites uses the techniques of

cross-polarization and transponder offset to gain a two-
fold advantage in the amount of transponders that can be
used. Since the bandwidth for each transponder is 40 MHz
and the total band is 500 MHz, only 12 transponders
occupying 480 MHz can normally be accommodated. With
cross-polarization and offset the additional 12 transponders
can be handled.

In order to gain this advantage, the signals are transmitted
in both the vertical and horizontal polarization senses with
the odd channels vertical and the even channels horizontal.
(Figure 1.) The signals, if they were to behave in an ideal
fashion, would be at a perfect right angle. In essence, the
vector components of one polarization on the opposite
polarization would be zero. Since no system can be perfect,
some degradation in isolation between the two signals wiil
occur.
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Figure 1

The amount of depolarization is affected by the rainfall
rate in a given location, the elevation angle of the earth
station and the angle and distribution of the raindrops as
they fall. The United States is broken up into five rainfall
areas. (Figure 2.) Each area has a rainfall rate versus time
associated with it. (Figure 3.) As an example, the Southeast
which is the highest rainfall rate area in the country, receives
greater than 75 miilimeters of rain per hour for .01 percent of
the time. This equates to about 53 minutes per year.

The amount of depolarization caused by the various rain
rates will be determined by the elevation angle of the antenna
and the way in which the rain falls. (Figure 4.) The higher the
elevation angle, the less effect rain has on polarization since
the signal from the satellite at a higher elevation angle has
passed through a shorter path than it would from a sateliite at
a lower elevation angle. The type of rain is also significant in
that not all rain drops fall at exactly the same angle, nor does
the average rainstorm always fall at the same angle. For
example, we would not expect to see rain coming always
from the same direction nor biown by the same wind velocity.
In order to get some basis for estimating the depolarization
that is most likely to occur, a distribution of raindrops is
taken. From Figure 4, we can see that with an elevationangle
of 20 degrees and a rainfall rate of 50 millimeters per hour,
the polarization isolation is approximately 24.5 dB.

Faraday effect causes a rotation of the satellite signal as it
passes through the ionosphere. The amount of signal
rotation depends on the season of the year and the level of
solar activity. With Faraday effect the the signal merely
rotates; the orthogonality does not change. (Figure 1.)
However, a vector component of one polarization still falls
into the opposite polarization sense.

Polarization degradation begins with the antenna. The
mechanical tolerances of the antenna itself set some limiton
the actual amount of the cross-polarization isolation. This is
true of the four antennae that are involved in the transmission
and reception of the signal. These antennae are, of course,
the uplink transmit antenna, the satellite uplink receive
antenna, the satellite downlink transmit antenna, and the
earth station receiving antenna. The overall polarization
isolation of this chain can reasonably be expected to be in
the neighborhood of 30 dB.

The major factors causing depolarization of the trans-
mitted and received signal are rain and Faraday rotation.

The nature of the raindrop is non-spherical. When the
geometrical orientation of the raindrop is misaligned with
the polarization vectors of the incoming signal a differential
phase shift and differential attenuation will occur. This shift
causes the orthogonality of the polarization vectors to shift
resulting in a component of one polarization falling into the
other. (Figure 1.)
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RAIN ZONES IN THE U.S.

Figure 2
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Sunspot activity has a cycle of approximately 11 years.
The amount of Faraday rotation for minimum and maximum
years is shown in Figures 5 and 6. In the year of maximum
activity the worst change in the angle of received signal is
about 2.2 degrees. This is equivalent to a polarization
isolation of about 28 dB due to Faraday effect alone. The
period of maximum Faraday rotation occurs during the
months of December and January. Minimum Faraday
rotation occurs in the months of May and June.

Typical daily variations of Faraday rotation are shown in
Figure 7. It can be seen that the middle of the daily variations
in Faraday rotation occurs atapproximately 9a.m. localtime.
This mid-point occurs at 9 a.m. regardless of the location of
the earth station. In order to determine the polarization
isolation due to the Faraday rotation a calculation must be
made using the formula: XPI (dB) =20log Sin 8.

Given the factors which contribute to polarization
degradation, we can now look at the overall reduction in
cross-polarization isolation.
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Figure 3

The minimum amount of cross-polarization isolation that
will still allow an acceptable picture is approximately 20 dB.
The probability of Faraday rotation causing this much degra-
dation independent of any other degradation is unlikely.
However, if the antenna feed is carelessly adjusted without
regard to Faraday effect it is still possible for this amount of
degradation to occur.

Rain in the extremely high rainfall rate and low eievation
angle areas can cause interference for brief periods. As we
will see, the combination of the two effects could cause some
difficulties unless the proper steps are taken,

Since at the present time most earth stationsdo nothavea
simple means for adjusting receive antenna polarization
during operation, there is no way to adjust for brief periods of
heavy rain. If we look at the curves for Faraday rotation
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(Figure 7), we can see that the reduction of 50 percent can be
achieved by setting the antenna feed at the proper time of
day. For example, by setting the polarization at 9 a.m. local
time in December of the year of maximum solar activity, we
can reduce the total Faraday rotation from 2.2 degrees to 1.1
degrees. This change improves the polarization isolation
due to Faraday rotation alone by 6 dB. If we combine the
degradation due to Faraday rotation with the basic 30 dB
polarization isolation of the total antenna system, we can see
that at the higher levels of Faraday rotation there is very little
polarization margin.

If we set our antenna feed at the proper time, we cut the
effect of Faraday rotation in half.

In order to determine the effect of this improvement on
system performance, we must refer back to Figure 3 which
indicates the rainfall rates versus time, and Figure 4 which
shows the depolarization isolation due to rainfall rate. Since
we know the allowable polarization isolation due to rain, we
can obtain the corresponding rainfall rates from Figure 4. if
we use these rainfall rates with Figure 3, we can determine
the amount of time that this polarization isolation is not met.
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Figure 5

In order to adjust for Faraday rotation the feed must be
aligned at 9 a.m. local time. This means that if test signals are
put on the satellite they must be generated for a three-hour
time period to allow for complete coast to coast adjustment.
To achieve the most precise alignment the antenna shouid
be perfectly aligned with the satellite. This requires that the
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antenna be pointed at the satellite when the satellite is at the
center of its orbital box. The entire procedure requires
adjustment on two successive days. The first day is used to
align the antenna to the satellite since the satellite is
generally in the center of its box at a time other than 9 a.m.
In addition, the satellite would not stay in position for this
three-hour period. It should be noted that the entire country
would aim at the satellite simultaneously. Adjustments
during times of high solar activity should be done seasonally,
while adjustments during years of low solar activity shouid
be made twice a year.
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Figure 7

This analysis of polarization isolation does not take into
account degradations in the uplink due to rain and Faraday
rotation. While these effects are greater inthe 6 GHz transmit
band than in the 4 GHz receive band, it is expected that the
transmit station adjusts the antenna feed rotation to
compensate for these effects. ¢:ED
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high capacity with the same product-
Improving advantages found in GE's
other sealed lead batteries:

Long, maintenance-free cyclic,
float and storage life means added
value to your products.

Low internal iImpedance extends
the discharge capability for excellent
performance in high rate discharge
environments. continuous operation
at 100 amps is now possible.

The truly seaied design prevents
leakage and can be operated In any
position.

And most importantly, sealed lead
provides a reliable source of energy at
a very low cost.

Rugged cell terminals, special
safety features.

To aliow the full capabilities of
the new 10 Ah battery to be prop-
erly and safely delivered, GE has
added heavy-duty threaded stud ter-
minals, separated by a special keyed
center insulator post. This innovative
post helps protect against improper
installation and accidental discharge.
The rugged stud terminais also permit
very high rate discharge and simplify
connection: to the load.

GENERAL D ELECTRIC

consider the possibilities . . .

10 amp hour sealed lead battery
power can be applied to a great many
of today's new large energy designs.
For exampie, higner capacity standby
power is needed for the larger and
more powerful computers and related
products using volatile memories. In
standby power for emergency
lighting and alarm devices, higher
levels of energy are being specified.
And a highly diverse number of
mobile and portable power applica-
tions include products serving the
medical, instrumentation, and lawn
care markets, to name a few.

Write for more information
today.

The new GE 10 Ah sealed lead bat-
tery Is available for delivery. For com-
plete pricing and delivery informa-
tion, plus a comprehensive Sealed
Lead Battery Handbook, write us or
&;‘gle our reader service card number

oday.

General Electric Battery Department
P.0. Box 861/Galnesville, FL 32602

Improving your products with rechargeable sealed lead batteries.




A BULLETIN FROM EASTERN MICROWAVE...

WOR BANDWAGON ROLLS ON
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Cable Systems include systems from the | extensive National League
. Atlantic seaboard to Hawaii. | Baseball schedule. as well as
Rally to Join Eastern Microwave is now | professional basketball, hockey

. ’ sending the WOR-TV ssignalto18 | and soccer from the metro-
FEastern Microwave’s | sates, including 3 million | politan New York area make
homes on its terrestrial system | WOR one of the top satellite

Wmmng FOI‘CG in the Northeast United States. sports stations.
Why have so many cable And, cable system operators
systems decided that WOR is have confidence in Eastern
WOR-TV is fast becoming a the winning independent? Microwave. As a cable veteran
force that is making cable WOR offers top alternative | of nearly 20 years, it is a strong
people sit up and take notice. programming. This variety has | link in the Newhouse Com-

In the two short months after valuable appeal. Viewers | munications chain. Join the
WOR “went satellite” more choose from unduplicated day- | bandwagon and be a winner
than 30 cable systems of all sizes time shows, recently-released | with WOR.
contracted for service. They movies and first-run series. An

Enlist in Eastern Microwave’s . —— EASTERN MICROWAVE,INC.
WOR. Call Sam Morse or DIVISION NEWHOUSE BROADCASTING CORP.
Charlie Mills at: 3 Northern Concourse

P.O. Box 4872
(315) 455-5955. Syracuse, NY 13221




A CATV

System Update Or
Rebuild In Your Future

By Fred Rogers

General Manager
Broadband Engineering, Inc.
Jupiter, Florida

he need for improved picture quality

for pay channels and extra compe-
tition from adjacent systems has put
pressure on the cable industry to
deliver better quality reception. The
question is, “What is the most viable
and cost-effective method of enhanc-
ing picture quality?” There are several
alternatives.

The most obvious choice for overall
system improvement is a total rebuild.
Replacing the cables, connectors,
amplifiers and passives solves the
problems, or does it? The state-of-the-
art equipment that’s now available just
has to give you the picture quality you
need to please even the most demand-
ing subscriber standards. Of course,
the advantages will be less mainte-
nance, better picture quality and
satisfied customers.

But, now there are several problems
that one encounters in trying to rebuild
a system. The obvious problem is a
huge capital outlay. Secondly, and not
quite as obvious, is that the labor and
technical force available to the market
today is in very shortsupply. Third, and
probably even more importantly, is the
lack of availability of the equipment
needed (cable, connectors, amplifiers,
etc.) Presently many items are becom-
ing hard to acquire, and this problem
will increase as the year progresses.

The building of new systems for
franchising has escalated the demand
upon manufacturers to supply all
products needed for new CATV plant.
Since the advent of pay-cable, systems
that in the past were not economical to
build, such as in large metropolitan
areas, are now becoming viable. And,
these systems are being built. The
average new system size is much
larger than the original plants that were
started in Pennsylvania in the 1950s
and 1960s. Therefore, not many manu-

facturers could project the growth that
has taken place today. Even the ones

Fred Rogers, general manager for
Broadband Engineering.
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©Home Box Otfice. Inc 197¢

Wewont
let youget lost

In a Pay-

We won't make you promises, then forget we ever knew you. In
fact, affiliating with Home Box Office is the best head start you can
get in the business. Because no one knows Pay-TV like we do.

HBO has an unmatched performance record in the Pay-TV
industry. And our expertise doesn't stop there.

After our regional marketing team helps you get going, our
marketing, advertising, promotion and engineering experts will keep
you going. And they're just part of the reason why HBO holds the
industry record for growth after launch.

So if you're thinking of entering Pay-TV, start out with Home Box
Office. Call one of our General Managers now: Peter Frame in New
York at (212) 841-4241; Bill Hooks in Dallas at (214) 387-8557;
or Don Anderson in Los Angeles at (213) 557-1010.

Where Experience is Fact.
|




that did properly project the boom
were apprehensive, remembering the
severe recession in 1973,

The cable TV market is really starting
to boom and meet the potential that
was forecast years ago. However, even
though orders have been rolling in for
the past year or so, manufacturers
have not been able to increase their
supply of goods to meet present
market demands. Even worse, the
market looks as if it is going to intensify
even more this year and next. For
example, one major MSO is now
dedicating $100 million to building

new franchises. It has also been ru-
mored that this MSO plans to invest
$300 million over the next few years in
new franchises. Another major MSO
plans to build several thousand miles
of new plant in the upcoming year.
These examples are not uncommon in
the cable television industry today. All
of the MSOs are planning extra miles of
brand new cable systems.

If the supply of connectors, cable
and amplifiers is thinly spread now,
what is going to happen over the next
few years if all of these potentials really
come through? These potential sys-

Low Cost
Processors And Modulators

CLN e coown nEC NS wC

25

HEAD-END SERES
oot HE =P

¢ 55 dBmV output for adjacent channel loading without external
filters » All conversions chrystal controlled via IF ® Standby battery
operation & built—in combiners ®* Compact 32"’ rack mounted
assembly ¢ 65 dB full gain ® + 5 dB stability ® Access to IF
e Simple channel change ® Spurious free 5—300 MHz spectrum

Telephone (416) 743-1481
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tems are very real. The money has
been allocated already, and the fran-
chises have been awarded. They will
be built.

To stress the point that supplies are
short, certain types of low-loss coaxial
cable now have an eight-nine month
delivery time as quoted by the manu-
facturer. Connector, trap and amplifier
suppliers are all quoting many more
weeks or months delivery than was
their track record ayear ago. This short
supply will intensify. Manufacturers
are reacting now by increasing their
production capabilities and adding
new plants, but in most cases, it is too
little, too late. The most foresighted of
these manufacturers will have extra
production capabilities, but, remem-
ber, if just that one MSO dedicates
$100 million to new franchising and
builds those systems in the next year,
there will be a supply crunch no matter
how hard the manufacturers work.

If this scenario is starting to draw a
bleak picture for your system rebuild,
then maybe there is an alternative.
Often, the cable, passive devices and
many of the other pieces of equipment
in the system itself are basically sound.
The main objectives should be in-
creased system performance and
improved system reliability. This will
allow additional channels so that the
system can become more profitable.
An inexpensive way to expand a sys-
tem is by updating the modules in the
system to 25 or 30 channel capability
without replacing anything but the
actual amplifier modules themselves. It
is an established fact that the majority
of system reliability is in the amplifier
modules, and if you have a good solid
amplifier module with state-of-the-art
performance capability, excellent
picture quality can be delivered. What
if these modules could be easily in-
stalled in the original housings so that
cable would not have to be kinked or
housings replaced? The labor force
wouldn't have to be out in the field
earning overtime wages while exerting
wear and tear on existing bucket trucks
and other construction equipment.
Additionally, the purchase of equip-
ment also has to be considered in a
major rebuild. In other words, there's a
lot of cost involved and lots of head-
aches to overhaul a cable plant.

If you could substantially save your
capital investment in system updating,
that money probably could be used in
the future to take advantage of the
technological advancements that are



commonplace in the CATV market.
Just think back 20 years ago when
tube-type gear was commonly used.
Suddenly, transistorized equipment
became available, and that equipment
soon made tube-type equipment al-
most obsolete. Then, another five
years down the road, another piece of
transistorized equipment was devel-
oped that made the original units obso-
lete. After that came the push-pull/dis-
crete amplifier and then the hybrid
amplifier. It has become obvious that
another step in the life of cable tech-
nology is about to unfold, at least
within the next five years or so. It may
be fiberoptics or it may be some other
form of communications.

Hopefully, it is becoming obvious
that modules that would plug directly
into housings would provide extra
channel capability and improved spec-
ifications. These devices would be the
perfect answer to many rebuild prob-
lems in existing systems. What should
you look for in these units? There are
several different options. You may buy
the complete module that plugs into
your housing, or you may buy an up-
date board that plugs into the original
module. If you're taking either action,
you should consider several things.
One consideration is that the reliability
of the unit must be extremely high. Re-
liability can be ensured by having
excellent surge protection, good trans-
fer of heat from the semiconductor or
hybrid technology used in the unit, and
proven methods of design in the
module itself.

One does not have to be an engi-
neering expert to evaluate some key
considerations in the purchase of any
amplifier module. A series regulator-
type power supply has a much better
reliability track record than a switching
power supply. Also, the units using
power transformers have higher isola-
tion from overvoltage conditions that
are often found in cable systems.
Incorporation of different types of
surge protection have increased relia-
bility by many magnitudes, but not all
surge protection is effective. A track
record of reliable surge protection and
design concept is almost a must.

There are other considerations
when evaluating this drop-in modifica-
tion: are the parts readily available
from sources other than the manufac-
turer; are the parts themselves ad-
dressed in common terms so that they
can be ordered from any supply house;
do the hybrids used in the units have

more than one source or more than
one manufacturer; are the printed cir-
cuit boards double sided; and are they
constructed of fiberglass for long relia-
bility? The advantage of the double
sided circuit board is ease of mainte-
nance for repairs when it does become
a necessity. Finally, is there only one
hybrid used for the trunk application
and one hybrid for the bridger appli-
cation? Usage of more than one hybrid
results in extra power consumption
and also extra costs down the road if a
replacement of a hybrid is required.
The basic cost of one hybrid as com-

pared to two is essentially the same.
Therefore, the trunk unit using two
hybrids may cost you up to twice as
much to repair if hybrid replace-
ment is required.

Armed with this information, con-
tact all of the sources available for
drop-in modifications and weigh the
advantages and disadvantages. Ask all
of the key questions. You may find that
you will save up to 75 percent of the
cost of revamping your system, and
you will have 21 channels of excelient
picture quality with reliability that is
state-of-the-art. GED

NO-NONSENSE_VALUE IN
HEADEND ELECTRONICS

CARRIER LEVEL STANDBY

CARRER
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MODEL 2300 HETERODYNE PROCESSOR

Heterodyne Processor should be transparent —

transparent to the off-air video signal and transparent
to your cable system's operation. It shouldn't introduce
phase or amplitude distortion, group delay or degrade the
signal in any way. It shouldn’t need adjustment, calibration
or maintenance. That's the idea behind Phasecom’s
Model 2300 Heterodyne Processor—solid, dependable long
term performance—ensured by such outstanding features
as output AGC and automatic sound notch control. Send or
call for our new brochure giving complete specifications
and prices. Today's best value in headend electronics is
Phasecom's 2000 Series—and that’s ‘‘no nonsense."

Ji PHASECOM CORP

6365 ARIZONA CIRCLE

LOS ANGELES, CALIFORNIA 90045
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SATELLITE VIDEO RECEIVERS

Reliable Performance

Scientific Communications has designed the SR-4000 and
SR-5000 Satellite Video Receivers to exceed cost/perfor-
mance criteria expected of CATV earth stations. Quality
picture and sound reception at a life cycle cost that provides
a profit.

Fully Agile or Fixed Channel

The SR-4000 is a fully agile, synthesized 24 channel select-
able model. An LED readout indicates the transponder num-
ber selected by thumbwheel switches. The SR-5000 is the
fixed channel version. Transponder selection is accom-
plished by the selection of acrystal and binary code on a five
position dip switch.

Compact Modular Construction

The compact design of these units allows two receivers to
be mounted in a standard 19 inch rack only 3%z inches high.

Module construction simplifies maintenance and allows
module interchangeability between unit types except for
synthesizer/LO source modules.

Simplified Testing

Both receivers were engineered to provide a simple method
of testing in an operational environment. A meter and selec-
tor switch on the front panel permit the monitoring of critical
voltages and the IF monitor output is available at the front
panel. An AGC/MGC switch and a manual gain adjustment
are also located on the front panel. The rear panel contains
an auxiliary video output to allow monitoring of video per-
formance without disrupting programming and an extra pair
of audio outputs to facilitate audio monitoring.

Subcarrier Demodulator Option

This feature is pre-wired on alt units so that the addition of a
printed circuit card can provide up to four subcarriers for
audio, slow scan TV or other software offered by the pro-
gramming originators.

SCIENTIFIC COMMUNICATIONS, INC.

3425 Kingsley Road, Garland, Texas 75041 TEL (214)271-3685 TWX 910-860-5172
2929 Eskridge Road, Fairfax, Virginia 22031 TEL (703) 698-1450



Comsat’s Direct-to-Home Satellite Service

By Pat Gushman,
Washington Bureau Chief and
Toni Barnett, Managing Editor

Recently, Communications Satellite Systems (Comsat) has announced its intentions to provide direct satellite-to-home
broadcast service. Although the technology already exists for implementing this type of transmission, several factors that
affect transmission frequencies, programming content, WARC, the FCC, etc., have not been decided.

Although there is no formal game plan as of yet, C-ED has asked various cable industry leaders for their reactions to

Comsat's announcement.

Dan Yost
Vice President/Development
Compucon, Inc.

he biggest problem that | have

with Comsat at the moment is
that they didn’t say how they were
going to broadcast or on what
frequency band they're going to
use. The WARC preparations switched
the allocations from the 11.7-12.2
band to the 12.2-12.7 band for
broadcast satellites, and that band
is already occupied by the 12 GHz
private microwave users. So, as it
currently stands, broadcast satel-
lites are sharing a band in a similar
situation as is occurringrightnowin
the 4 GHz band.

Comsat needs a high powered
type satellite because of the small
(one-to-three-meter) antenna. With
the higher powered satellite they've
got to go to the 12 GHz band. It's the
only band that’s authorized for that
type of high powered application.

Interestingly, Comsat didn't men-
tion how they were going to do
these broadcasts. They didn't say
who's satellite, or what band they
were going to be in. And then you
get back to the problem that broad-
casters now have input in the 12
GHz band where it is also being
used for private microwave users.
The impact of thatis that now you're

More Questions Than Answers

ollowing the announcement that the Communications Satellite Corpora-

tion was actively considering the development of a system to deliver pay
TV direct-to-home via satellite, it became evident that there were still many
more questions than answers about how to go about it. “As a result of just
making the announcement, Comsat is probably getting advice from about 100
consultants free-of-charge,” an NTIA official pointed out. There are a lot of
ways to go about this type of service, and it will probably be some time before
Comsat really tips its hand.

In addition to the technical questions raised about the feasibility of satellite-
to-home transmission already being explored on a number of fronts in terms of
both technology and software, there are some tremendous policy issues
wedded to the technical which have tremendous ramifications. Their
resolution, however, probably won't come until after Comsat or someone else
actually files an application for authorization with the FCC. Whether or not
authorization is filed for a common carrier or a broadcast service will have
much to tell about what the potential of the service might be and how the
regulators will respond to it.

“I'm glad to see it out in the open, finally,” said Phil Rubin, director of
engineering research for the Corporation for Public Broadcasting. “Everyone
has been talking about it for a long time, but only behind closed doors.
Technically, | would agree about it being possible to do right now. But in
reality there would be problems, particularly with interference terrestrially."

Under the present system of regulations and allocations 11.7-12.2 GHz are
shared by broadcast and common carrier. With the even wider frequency
range of terrestrial microwave frequencies which overlap, there is increasing
potential for interference, experts say, which the cable industry is already
experiencing as a result of its rapid expansion into the satellite field. The U.S.
proposals for the upcoming WARC include a split and a shift of these services
so that, eventually, protected allocations could be available for the types of
services Comsat has described. These services would conceivably be less
susceptible to interference.

Whether they apply for broadcast authorization or common carrier
authorization will have a great deal to do with how they will be treated by the
FCC and the type of services they will be able to provide. As presently
suggested by Comsat, its interest in providing programming, transmission,
and the home receiver as well, has the potential for being the most vertically
integrated nonprivate communications system yet devised. However, the
technology and the frequency allocations could force Comsat to go the
common carrier route if they are not at all serious about getting a piece of the
action. In all likelihood they would then be precluded from the business of
programming.

Comsat has indicated the service could be ready by 1983. “You can bet,"
one FCC official told C-ED, "it will take the lawyers a lot longer than two years
to figure this one out, and | don't mean just ours. We'll have to get an

application first, before we even start trying.”
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going to have the same load as is on
the 4 and 6 GHz bands, and all the
private microwave use that may
affect it.

| don't think the home terminal
use will interfere with the cable
systems. | would have to wonder,
though, why somebody would want
to go on the sateilite, unless there's
some kind of different program-
ming. In the end, you get down to
the programming; how good is it,
and does it justify the communica-
tions means to get it. | look at

Comsat—are they experienced in
the programming area? | don't see
that they are. My only real problem
with direct-to-home broadcast is that
from a programming sense it has a
great deal of competition and it's
starting late. Once it's on the tele-
vision set, does the subscriber reaily
care how it got there? Let’s face it,
cable and over-the-air broadcasting
are pretty cheap deals at the mo-
ment so that means that satellite-to-
home is going to have to be terribly
cheap in order to be attractive.

Our Earth Station Al':l;iysis
and Coordination goes
one step beyond ....
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and that one st‘ep'.
. beyondis service

oy, LN

Our services mean fast response time, reli-
able advice, and a lot of extra personal at-
tention, which has always been and will
remain our trademark. o

Take that one step beyond, from where
you are now. contact:

Harry Stemple, President. for
information about a Total Fre-

" quency Coordination package.

703 — 281-5550
Comsearch, Inc.

2936 Chain Bridge Road
Qakton. Va. 22124

Kenneth Gunter
Executive Vice President
UA-Columbia Cablevision

W e've all been alerted to the
possibilities of satellite-to-
home broadcasting. It's being
tested in Japan right now and has
been for the past year. In fact, CTS,
the Caradian Television Satellite, is
running two high powered cnannels
in this hemisphere and has been for
a year or so.

My reaction to Comsat's announce-
ment is that it's not anything un-
heard of or unknown. The technology
is hefe and now, but the samé old
qQuestions prevail: what are they
going to use for programming, and
how will they find enough spectrum
to put channels in the sky ata power
level to be meaningful in terms of
capturing a lot of viewers?

I don't see how Comsat could be
awarded frequencies at WARC be-
cause everyone is fighting like mad
dogs for spectrum in every phase of
communications, be it land mobile,
land microwave or satellite. And, if
there were spectrum available, why
don’t they take our existing conven-
tional domestic satellites out of the
6 and 4 GHz bands where we're
sharing them with the terrestrial
users, and stop having to coordi-
nate every time we look around, or
worry about the bell running into
one of the new paths? If there’s that
muck spectrum, let’s use it there.

There are political problems. |
don't think it's so neat that we have a
government chartered corporation
taking government backing, run-
ning around competing with private
corporations, networks, broad-
casters, cablecasters, STV and MDS
operators.

There are marketing problems. |
don’t believe Comsat can compete




with us very well. I've got 35-channel
systems right now—what are they
going to do to me with six channels?
Besides, Comsat doesn’t know with
whom to compete. Do they compete
with cable directly or broadcasters
head-on?

What are these people going to
do for software? Once they light up
the whole sky with high powered
direct-to-home satellite channels,
what will the copyright people say
about that? Who will want retrans-
mission consent for those pro-
grams? Old movies can only be
stretched so far; they are already
heavily into reruns on commercial
and public television. We're strain-
ing at the gills and fighting retrans-
mission consent for what few super
stations we have to fill our dial. How
many earth stations are we going to
put in just so we can jump from bird
to bird to get the maximum pro-
grams? We thought we were getting
into a two earth station era last fall
when the new RCA bird was an-
nounced. Will we now have muitiple
earth stations pointed at Westar, F1
and F4?

The problem of interference to
cable systems with direct-to-home
satellite broadcasts would be like it
is now with earth stations from
existing CARS. The amount of
energy that would be picked upbya
receiving antenna focused horizon-
tally on the ground wouldn’t be very
high, but you'd have to do a lot of
frequency coordination to protect
the home antennas from existing
land lines, the same as you do in
earth stations.

| don't know what frequencies

Comsat is planning to use, but of
course there are frequency spec-
trum problems that they'll have to
get around somehow. I'm not sure
about the success of going into the
12 or 13 GHz band because of rain
problems. Rain fades in that band
are pretty severe.

From a software standpoint, |
don’t know that it's any competitive
threat any more than STV or any
other form of entertainment. | think
that the limitation is going to be
software, not hardware. If the movie

Robert Bilodeau
Vice President/Engineering
Suburban Cablevision

ln my market, Comsat doesn’t
represent any more or less of a
threat than STV; we have one station
operating and another planning to
operate. I'm not concerned about it
as a competitive threat to cable.
Comsat has some of the overtones
of an SST Concord type of adven-
ture to me. It's an advanced use of
the technology when, in fact, the
marketplace doesn’t justify it.

Model QB-650

l Heterodyne Processor

‘ -

(A7) Hebnsly

Solves Problems

at the Head End.

The QB-650 Processor design utilizes the latest solid state technology and
components. The stage filters are computer designed, optimizing bandpass
flatness, group delay, and selectivity. Low spurious double balanced mixers
are used for down and up conversions. Integrated circuits are utilized in the
IF stages, keyed AGC system and voltage regulator.

FEATURES

* Separate sound and video AGC —
noise immune true keyed AGC system
with 60 dB dynamic range.

* IF output, substitute IF input, and IF
switching controls standard
equipment.

* Upto +60 dBmV output with ~20 dBm
input.

¢ Automatic 24 Vdc standby power
switching standard equipment.

Q-bit Corporation 311 Pacific Ave.

Palm Bay, Fiorida 32905

Delay distortion +25 nSec, video
response flat from —.75 MHz to +4.2
MHz,

Design emphasis on reliability and
serviceability without sacrificing
performance.

Options and Accessories:

— high-level output amplifier

— adjacent channel IF filter

— standby-power battery charger

(305) 727-1838
TWX (510) £59-6257
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5 DIFFERENT
MODELS COVER
VHF AND FM

CANTILEVER MOUNT
OF EXTRA HEAVY CAST
ALUMINUM. TAKES

UP TO 3%" 0.D. MAST.

OPTIMUM GAIN,
OIRECTIVITY, FRONT- TO
-BACK RATIO AND PRECISE
VSWR CONTROL

ANODIZED ALUMINUM
BOOM AND ELEMENTS.
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LONGER ELEMENTS.
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WHERE GOOD TV PICTURES BEGIN

Winegard Chromstar
Ruggedized GATV Yagis

HIGHER GAIN, LONGER LIFE, LOWER PRICE

SPECIFI CH- CH- CH- CH- CH-
CATIONS 802 8046 807 8113 8060
Design of Winegard's new line of CATV yagis
didn't begin until after we did our homework. First, Band Width 54- 66- 174 198- 88-
our market research engineer talked with a lot of MHz 72 88 198 216 108
people in the CATV industry: operators, engineers A
and installers. He analyzed what they wanted in o1 e 95 10 . e I s
CATV antennas and then we put our antenna design Isotropic ' ' '
engineers to work.
When prototypes were ready we took them into Bgﬁr:,?gm 58° 57° 435° 40° 67°
the field for testing and reaction. Some minor modi- 2 pOWer pts. ’
fications were suggested and we made them. The
result is an outstanding line of CATV antennas with Average 26 255 265 235 2%
higher gain, longer life and lower price than what front-to- dB B dB 4B B
you've been used to getting. back ratio

Before you put up another yagi, take a look at
what Winegard has to offer. You'll like what you see
and we'll save you some money on a first class

Detailed specifications including polar patterns are available
on all models. Call or write address below and ask for rugged-
ized yagi specs.

1979 — WINEGARDS 25th YEAR

e AMPLIFIERS e ANTENNAS e CABLE ¢ CONVERTERS
e PASSIVE DEVICES e SPLITTERS e SWITCHES e TRAPS
WINEGARD COMPANY, 3000 KIRKWOOD, BURLINGTON, IA. 52601

AC 319-753-0121, Ask for Dale Hemmie or Hans Rabong

product.



industry makes 150-200 movies a
year, that's it. A movie product is a
movie product. The contents are
pretty much the same from service
to service.

_l‘ A
Abe Sonnenschein
Manager/AML

Hughes Microwave Communi-
cations Products

here are certainly no technical

problems with direct-to-home
satellite broadcasts as far as I'm
concerred. Broadcast satellites are
well within the state-of-the-art, and
have been for a number of years.
The complications are all semi-

political, legislative and business
competitive. Obviously, people
such as the broadcasters would be
vehemently opposed.

Technologically, it’s feasible. It's
been demonstrated. For cable peo-
ple, it's a natural fear of the un-
known. | really don’tthink thatinthe
areas where cable can prosper that
the direct broadcast satellites pre-
sent much of a threat to cable
operators. Cable can deliver many
more channels. The only limitations
are that since all these geostation-
ary satellites must go over the
equator and there's only one arc
that they can go on, they can't be
spaced one on top of the other.
There has to bereasonable spacing.

Every country in the world wants
a piece of this pie for all these
reasons. Although there are various
users competing for the valuable
spectrum and orbital space, there
are a limited number of channeis
that can be accommodated.

I'm all for technological competi-
tion. We (Hughes) are active in that
field. My hunch is that because of all
the entrenched opposition, not

excluding the fear of many people
to have a single nationally central-
ized control over mass communica-
tions, it's just going to drag out in
the regulatory arena, congress and
in the courts.

There's no precedence for this
new type of service altogether. As a
matter of fact, there's a big argu-
ment at the commission as to who
should even have jurisdiction, should
it be the Common Carrier Bureau or
the Broadcast Bureau. Comsat's
going to have a satellite up there
broadcasting their own program-
ming. They're really not a common
carrier, they're a broadcaster, so
even the mechanism for regulating
them is up in the air—not to speak of
the fact that it would take a few
years to design and build such a
high powered satellite. There are no
satellites lying around that they can
launch tomorrow for this purpose.

If | were living in a city where |
could get 30 channels of cable,
there’'s no benefit in satellite-to-
home broadcasts. If | were in avery
remote area where | could not get
cable, it would be a great benefit.
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Jupiter Discovers Cable

By Toni Barnett, Managing Editor

J ust four months after Voyager I's startling discoveries
about Jupiter, its major satellites and the complex Jovian
environment, a twin NASA spacecraft, Voyager ||, provided a
televised close encounter with the giant planet on July 9.
This encounter was picked up by 900 earth stations and
transmitted into cabled homes via RCA Americom’s Satcom
I, transponder 10.

Voyager | began a seven-month-long Jupiter surveillance
on January 6, concluding its encounter activitieson April 13.
Voyager |l opened its observatory phase on April 25 and
monitored the Jovian system until August 28, 1979. Both
spacecraft will continue on to Saturn, and Voyager || may be
retargeted there for Uranus. The dual-spacecraft expedition
could span a decade and will produce a wealth of new
information on as many as 15 major bodies of the solar
system.

Voyager 1l, first of the two Jupiter and Saturn-bound
spacecraft launched during 1977, lifted off complex 14 at
Cape Canaveral, Florida, aboard a Titan Centaur launch
vehicle at 10:29 a.m. EDT on August 20. Liftoff occurred less
than five minutes into the “window” on the first day of the 30-
day launch period.

Each Voyager uses ten instruments and the spacecraft
radio system to study the planets, their principal sateilites,
Saturn’s rings, the magnetic and radiation regions surround-
ing the planets and the interplanetary medium.

Both spacecraft are carrying telescope-equipped slow-
scan TV cameras, cosmic ray detectors, infrared spectro-
meter-radiometers, low-energy charged-particle detectors,
magnetometers, photo-polarimeters, planetary radio
astronomy receivers, plasma detectors, plasma wave
instruments and ultra-violet spectrometers.

Space-to-Ground Transmission

The rare televised event, which was made available free of
charge to the entire cable industry, was made possible by
NASA and RCA Americom. As Voyager |l entered the phase
of its orbit closest to Jupiter, the on-board communications
system sent electrical impulses back to NASA head-
quarters—the Jet Propulsion Laboratory (JPL) in Pasadena,
California.

C-ED spoke with several NASA officials concerning the
spacecraft's transmission. According to Robert MacMillan,
public information officer for NASA’s JPL, “Voyager |l uses
the X-band (high speed data transmission) downlink to send
signals to NASA t acking stations around the world. The
signal is 115 kbps (kilobits per second), and it's entirely
digital.”
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in July, Voyage |l took 14,000-15,000 wide band
photographs with two slow-scan cameras. One of the
cameras is a “narrow-angle” slow-scan TV system with a
115mm Cassegrain telescope. The other camera has
basically identical electronics but utilizes a wide-angle
200mm telescope.

“There are all sorts of editing and formatting we can do to
get the data back,” explained MacMillan. “We can put it
[data] on the tape recorder or have the downlink to the
ground directly through a buffer system. The latter method,”
he added, "is done without the tape recorder. That's the way
the bulk of the pictures are taken because of the relatively
short amount of time that we're in the Jovian system. In
addition,” MacMillan stated, "we need to receive more data
than the tape recorder can handle.”

The tape recorder on-board has the capacity of 100
frames that can be played back at a number of different rates
depending on the quality of the downlink between the
spacecraft and the tracking stations.

"The way the scan works,” MacMillan said, “is that the
normal standard full resolution picture takes 48 seconds. We
open the shutter for the proper milliseconds and then the
readoff time is 48 seconds. That's the fastest rate we can
scan.”

The time it takes the photos to get back using the
downlink is real-time. As the picture is being scanned off of
the vidicon phase, the downlink at 115 kbps provides the
picture in that same amount of time. The amount of time it
takes to scan before the next picture is shuttered is the
downlink time—48 seconds.

Also aboard the Voyager Il is a computer which changes
the camera’s pictures into a checkerboard pattern of tiny
squares, each with an assigned degree of brightness. That
checkerboard pattern can be likened to the dots that
comprise a common black-and-white photograph. Each tiny
square is known to NASA scientists as a “pixel” or picture
element. One entire picture of Jupiter is made up of
640,000 pixels or 800 lines of 800 pixels per line. The
computer processed 800 lines—one at a time—in 48
seconds.

“We have an X-band (downlink) and S-band (uplink)
communications system,” stated MacMillan. The X-band
operates at 8.2 GHz or 8200 MHz, and the S-band frequency
is 2300 MHz. The S-band is microwave and uses a much
lower frequency than the X-band. “A few years ago we were
only using the X-band experimentally,” MacMillan ex-
plained, “but now we're using it operationally.”

The X-band is used only for imaging and other scientific
data that can be multiplexed in. The downlink will handle
about six-and-a-half million bits of information per 48
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seconds of frame time. Since one picture contains just over
five million bits, there is room for multiplexing in other data.

NASA's JPL designed a sophisticated tracking system on
Voyager Il. The ground communications system (a phase-
locked loop FM system) transmits a signal from the ground at
a known frequency that's received at the spacecraft. There
the signal is multiplied in the receiver by a known factor of
%‘), a precise multiplication of that frequency. The signal is
then converted and transmitted back to Earth. That signal is
then modulated by the telemetry NASA extracts from the
spacecraft, whether it's engineering data, scientific
measurements, etc.

In addition to extracting the telemetry from the signal
received back on Earth, NASA scientists can predict
precisely the velocity and the exact position of the spacecraft
because of the known time that the signal left the spacecraft
at a certain frequency and what the frequency was when it
was received on the ground.

“The entire signal leaving the spacecraft is not determined
by an oscillator on-board the ship but by the transmitter on
the ground,” noted MacMiilan. He further explained, “The
transmitter on the ground can measure the exact frequency
out to about eight decimal points and then transmit it up to
the spacecraft, multiply it and transmit it back. When it's
received on the ground,” he added, “we then note the
position of the spacecraft to within less than the actual size of
the spacecraft. Over a distance of hundreds of millions of
miles, we know the exact position and velocity of the
spacecraft to an error of about five meters.”

On April 5, 1978, Voyager II's primary radio receiver failed,
and the spacecraft's computer command subsystem
automatically switched in the backup receiver. (This is the
first spacecraft that JPL has ever launched with more than
one receiver on-board.) “Within a couple of days of that
switching event,” MacMillan stated, “we lost a circuit in the
second receiver due to some type of unidentified transient.”

A spacecraft receiver has scanning discrimination
circuitry that slides it across the receiving band. Because the

This Voyager Il picture shows the Great Spot and the south
equatorial belt extending into the equatorial region (at right
in an interchange of material between the south equatorial
belt and the equatorial zone).
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spacecraft and the Earth are always being separated by
continually greater distances, the shifting changes the

frequencies. The spacecraft receives the frequency of the
ground transmission, and the scanner has to lock-up with
the receive signal. Because the existing receiver can no
longer follow a changing signal frequency, NASA’s
telecommunications engineers developed a technique of
determining the frequency at which the Deep Space Network
station must transmit commands.

NASA has Deep Space probe communications systemsin
Goldstone, California; Madrid, Spain; and Canberra,
Australia. The main subnet (dishes) are 65 meters (210feetin
diameter). The dishes, designed and built by NASA, are
equipped with S- and X-band cones that can operate
simultaneously. The digital signals received by these
tracking stations are sent via microwave to JPL in Pasadena,
California.

The computer on the ground in Pasadena receives each
whole picture and functions like a darkroom in photography,
adjusting contrast and balancing the color of each picture.
The ground computer then feeds the pictures as regular
video signals up to Satcom | for primary distribution to
NASA.

At JPL, the signals are converted from digital-to-anaiog
form to provide an image. These images are transmitted to
RCA Americom’s Los Angeles television operations center.
From the center, the signals are sentto RCA's earth station at
South Mountain, California, which transmits the signals to
the center frequency of transponder 10 on Satcom |I.

Transponder 10 receives the signal and converts it to the
downlink frequency which is beamed to RCA's receiving
station in Vernon Valley, New Jersey. From the Vernon
Valley earth station, the signals are relayed via microwave to
RCA’s New York City television operations center. The signal
is then sent via land-line to NASA’s headquarters in
Washington, D.C.

All photos in this feature were provided courtesy of the
National Aeronautics and Space Administration.

Jupiter's faint ring system is shown in this color composite
as two light orange lines protruding from the right. This
picture was taken in Jupiter’'s shadow through orange and
violet filters.



Cable Programming for September

Alert Satellite/ Alert Satellite/
Signal Day Start/Stop Tones Transponders | Signal Day Start/Stop Tones Transponders
C-SPAN 12 pm-6 pm 195 /# F1, #9 Nickeiodeon 10 am-11 pm 749°/4 F1, #11
(times approx.) (Mon. & Tues.) (weekdays)
10 am-6 pm 9 am-11 pm
(Wed.-Fri.) (weekends)
Calliope 6:30 pm-7:30 pm 168°/# F1. 49 | p1L 24 hrs. No F1 #2
(Mon., Tues., & Thurs.)
CBN 24 hrs. No F1, #8 | Reuters Not in use yet. No will use
F1, #18
ESPN 7 pm-6 am F1, #7
(Fri.-Mon.) SPN 10 pm-8 pm 429°/4# F1, #21
6 pm-4 am (Mon.-Sat.}
(Mon.-Fri.} 24 hrs. {Sun.)
Front Row 2:30 pm-2:30 am 481" /4 E.C F1, #12
PM F1 #10 | Showtime 1 2 pm-1:30 am 576°/#tt  E, C, F1,#12;
2 2 pm-1.06 am P, M, F1,
HBO (East) 1 3 pm-2:08 am Program F1, #24 3 3 pm-1:04 am
(West) 2 3 pm-2:16 am 729 /4 F1, #22 4 5:30 pm-12:55 am
(TAKE-2) 3 2:30 pm-1:22 am Scramble F1, #23 5 6 pm-1:54 am
(Back-up) 4 5:30 pm-1 am 835°/# F1, #20 6 5:30 pm-1:06 am
5 6:30 pm-1:15 am Duplication 7 6 pm-1:30 am (approx.)
6 5:30 pm-1:44 am 940" /# 8 2:30 prr.1-2:20 am
7 6:30 pm-2:45 am Take-2 E. 9 3 pm-1:00 am
8 3 pm-2:17 am N 10 5:30 pm-12:55 am
. : 592°/4 6 pm-1:35 am
9 2:30 pm-1:45 am Take 2 W 1 p :
10 6 pm-1:09 am 681" /4 . 12 6 pm-1:04 am
1 5:30 pm-1:37 am 13 5 pm-1:18 am
12 6 pm-1:44 am 14 6 pm-1:47 am
13 6:30 pm-2:23 am 15 3 pm-2:30 am (approx.)
14 6:30 pm-2:27 am 16 3 pm-12:37 am
15 3 pm-1:22 am 17 5:30 pm-1:30 am
16 3 pm-2:29 am 18 5:30 pm-12:32 am
17 5 pm-2:02 am 19 5:30 pm-1:45 am
18 5:30 pm-1:12 am 20 6:30 pm-1:10 am
19 6 pm-1:46 am 21 5:30 pm-1:54 am
20 6 pm-1:29 am 22 3 pm-2:10 am
21 5 pm-2:11 am 23 3 pm-1:18 am
22 3 pm-2:30 am 24 6 pm-12:32 am
23 2:30 pm-1:45 am 25 5:30 pm-1:29 am
24 6 pm- 1:57 am 26 5:45 pm-12:30 am (approx.)
25 6 pm-2:18 am 27 5 pm-1:30 am (approx.)
26 5:30 pm-1:45 am 28 6 pm-1:42 am
27 5 pm-1:47 am 29 3 pm-1:57 am
28 5 pm-2:33 am 30 3:30 pm-1:17 am
29 3 pm-2:09 am
30 2:30 pm-1:32 am
HTN 8 pm-10 (11) pm 207 /4 F1, #21 SIN 2:30 pm-1 am No Westar !,
(weekdays) H7
KPIX (time permitting) 2-4 hrs. per day No F1. #1 ?Sl:rtn)-m am
11 am-11:*5 pm
KTVU 7 am-1 am No F1, #1 (Sun.)
(weekdays)
7 am-4 am
(weekends) Star Channel 9:30 am-2:20 am  311°/4E. F1 45
MSG Sports 8 11:30 pm 438" /4t F1, #9 5197/8W.
12 ;l;gop"m'" Trinlty (KTBN) 24 hrs. No F1, #14
22 7 pm & 11:30 p.m.
23 9pm
24 8:30 pm WGN 5:42 am-3 (3:30) am No F1, #3
26 7:30 pm (Mon.-Thurs.)
29 11:30 pm 24 hrs. Sat. & Sun.
Ends 3 am on Sun.
Modern Talking 12 pm-5 pm 048" /# F1, #22
Pictures (weekdays)
7 am-12 pm WOR 6:30 am-1:30 am F1, #17
(weekends)
Newstime 24 hrs. 276" /# F1, #6 WTCG 24 hrs. No F1, #6
g= eastern Alf program times are listed for the eastern time zone, unless otherwise noted.
= central
M = mountain t Commercial substitution 601°/#; Thurs. baseball 706*/4.
P = pacific 11 On-line 679°/#; off-line 753°/#; access 843°/4.
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WeThrive on Rejection...

and with VITEK's

Dand Reject Filters

You know VITEK Filter Cable
Traps offer the best security be-
cause they're passive, negative
and on-the-pole. .. and have the
durability of coaxial cable.

What you may not know is that in
addition to single and multi-
channel traps, they are also
offered in 3 different Band Reject
configurations . .. with 50 dB
min.attenuation (-20° to +120°F).

Now you can market blocks of
channels in either Mid-band or
Super-band (or both) to your
subscribers. Or, you can start out
with a single premium channel

in either mid-or super-band, and,
utilizing the band reject trap and
a converter, you'll have all the
security you need.

If you are rejected . .. so is their
Pay TV Signal.

If ablockissold...simply re-
move the trap.

And if at some future date you
wish to expand to additional

so can you!

premium channels and pro-

gramming it's easy to do with

VITEK Single or Multi-Channel

Traps.

® Forget aboutillegal converters
or varactor-tuned TV sets.

® Forget about maintenance, re-
turns, "lock-outs”, loaners and
other TV security problems.

With Vitek you get
maximum security ...

with maximum flexibility . . .
at minimum expense.
That's an offer no one
canreject.

For additional information,
call or write:

VITEK

VITEK Electronics, Inc.
4 Gladys Court, Edison, NJ 08817
(201)287-3200 TELEX-VITEK-EDIN
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Test Equipment

Wavetek's New
Sweep Generator

The Wavetek model 2002A is a
broadband frequency generator which
can sweep any portion of the 1to 2500
MHz frequency band in a single sweep.
Four frequency bands (1 to 500 MHz;
500 to 1500 MHz; 1500 to 2500 MHz;
and 1 to 2500 MHz) ensure flexibility
plus optimum accuracy and resolution
for both narrow and wide band opera-
tion.

This programmable instrument can
be operated in any of three modes —
Start/Stop, AF or CW. The 2002A will
sweep any portion of any one or more
bands, in either direction, at any rate
from 50 sweeps per second to 1
sweep every 100 seconds. Standard
features include an output meter cali-
brated in dBm, a 1 KHz square wave
modulator, a slope control which com-
pensates for frequency dependent
variations in the external circuitry, and
sweep delay capability. A complete
crystal-controlled birdy bypass marker
system is available. Markers may be at
discrete frequencies or at harmoni-
cally related frequencies. Remote
programming of center frequency,
sweep width, band selection, and
output level is standard.

For more data, contact Wavetek
Indiana, Inc., 66 N. First Avenue, P.O.
Box 190, Beech Grove, Indiana 46107,
(317) 783-3221.

Fiberoptics

Fiberoptic Data Link Experimenter’s Kit

Designed to provide an introduction
to the basic characteristics of electro-
optical systems, the AMP Experimenter's
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Kit for fiberoptic data links contains all
the necessary semiconductor devices
and PC boards, along with optical
connectors and cables, to build six
TTL or CMOs compatible fiberoptic
data links.

The 12 pre-drilled PC boards allow
construction of six transmitters, two
10-kilobit receivers, two 100-kilobit/1-
kilobit receivers, and two megabit
receivers, capable of operation at
distances of up to 44 meters at the
lower data rates. Optical interconnec-
tion components include a pretermin-
ated optical cable assembly with
measured loss, along with three meters
of unterminated cable and sufficient
AMP Optimate fiberoptic terminating
components to produce ten optical
cable assemblies using most common
sizes and types of cables.

Data sheets are provided for all kit
components and an experimenter's
guide and instruction sheets covering
information on basic experimental
fiberoptic systems complete the pack-
age.

Additional information concerning
this new kit is available from AMP
Special Industries, Valley Forge,
Pennsylvania 19482,

Miscellaneous

Conrac Video Monitors at
The New York Stock Exchange

Almost 600 Conrac video monitors
will provide information for the crowd
on the trading floor when the first
phase of the New York Stock Ex-
change’s facilities upgrading program
is completed next year.

This project is designed to increase
efficiency of the trading process and
position the exchange to compete
more effectively in the evolving na-
tional market system.

The familiar U-shaped trading posts
that have been in use since 1930do not
have enough room for the electronic
support equipment necessary in today’s
markets. They will be replaced by
newly-designed, expanded trading
posts built in the shape of adjoining
cogwheels.

Up to 22 specialists will be assigned
to each of the new posts. Current

information on prices, dividends and
other news that might affect buying or
selling decisions on the stocks han-
dled by these specialists will be dis-
played to the crowd around the post on
large-screen Conrac monitors. A pair
of monitors is assigned to the stocks
handled by each specialist, and as
many as 44 displays will ring the larger
posts.

The monitors at each trading post
will be fed by two identical controllers.
If any failure occurs on a controller-
monitor circuit, another circuit can be
activated in a matter of seconds to
display the data on the specialist’s
stocks.

Hughes Boosts AML
Capability To 80 Channels

Hughes Aircraft Company’s micro-
wave communications products is now
offering 80-channel capability on its
AML local distribution systems.

The new FCC ruling, expanding
CARS from 12.7-13.2 GHz, has been de-
scribed as providing greater flexibility for
television services in areas served by
CATV systems. By doubling the spec-
trum allocation, additional channel capa-
city will be made available both for a
wider variety of incoming signals and for
a second 40-channel CATV system in
the same geographic area.

The new equipment is designed to
meet the needs of many CATV system
operators who are currently building
plants with a planned downstream
capability of 34 to 40 channels, and
who must still accommodate the in-
creased number of upstream services.
Among the additional upstream video
signals are satellite ground stations,
public access channels, plant mainte-
nance data, remote pickups and studio-
to-headend links.

Because the AML modulation tech-
nique uses only 6 MHz per TV channel,
it permits spectrum conservation and
therefore greater flexibility in system
design. In addition, AML provides two
to four times the TV channel capacity
of conventional FM modulation within
the allocated frequency band, thus
permitting more than one CATV opera-
tor to transmit within the same area.

For additional information, contact
Hughes Aircraft Company’'s Micro-
wave Products, P.O. Box 2999, Torrance,
California 90509.



KMI’s Baselines
Are Your Secure Footing
In The Fiber-Optic Marketplace

When the risks are high and large profits
are clearly on the horizon, you need the se-
curity of a Baseline™ market report. Abase-
line is a standard that you can confirm.
From a set of such baselines, we have cal-
culated market size and component prices
and volume for 11 industries soon to be
pervaded by fiber-optic communications.
This detailed, 343-page study will clarify
your assessment of product entry, price,
volume and competition. The 96 tables
keyed to specific trends in each industry
will show you the significance of growth
patterns in these industries over the next
10 years.
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energetic company specializing in electro-
optics and communications market re-
search. Backed by years of experience in
these areas, we stand for dependable, ac-
curate, quality research.

For more information, write to us at
22 Farewell Street, Newport, Rl 02840 or
telephone (401) 849-6771. On request, a
complete table of contents for our report
on Commercial and Industrial Fiber-
optic Communications will be sent.
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Telemedicine Via Satellite

By Toni Barnett, Managing Editor

he Canadian Province of Newfoundland and Labrador

have become intensely involved in exploring the use of
satellites due to the Province’s geographical location.
Newfoundland and Labrador have a total area of approxi-
mately 143,000 square miles and a population of about
550,000; the Labrador portion has 50,000 people scattered
over 103,000 miles.

Due to the geographical problems, travel is difficult (some
areas are only accessible by boat or plane.) Many towns are
without hospitals and doctors, and there is a major lack of
medical communication. In addition to the lack of available
medical personnel throughout the Province, doctors are not
able to leave their patients to be able to take advantage of
courses and seminars offered by the university at St. John's.

To help alleviate this problem, Memorial University of
Newfoundland explored the potential of using the Hermes
satellite to deliver professional education to a variety of
health care officials. The system was also used for
community health education, a limited series of patient
consultations and transmissions of X-rays via slow scan
equipment.

The telemedicine project in Newfoundland was a
Memorial University research effort sponsored jointly by the
ETV center and the Faculty of Medicine. Although the
project’s main focus was to use the Hermes satellite for
continuing education, it also involved limited testing of the
system for consultations. The principal activity, however,
related to slow scan transmission of X-rays from Labrador
City to St. John's.

ETV devised a computer program to handle the technical,
production and content details related to each program.
Printouts could be generated to include all or only specified
segments of the program material. Twenty percent of the
available hours were left unscheduled to permit last-minute
insertion of consultations as well as “anticipated-
unanticipated” problems that might require program
rescheduling.

The System

A three-meter terminal was located on the Memorial
Campus parking lot next to the ETV center. The terminal
permitted an audio and video signal to be sent from St.
John's Hospital to hospitals in Stephenville, St. Anthony,
Goose Bay and Labrador City.

Each of these institutions has a two-meter terminal

CATV EQUIPMENT REPAIRS

* FAST TURNAROUND
* QUALITY WORKMANSHIP
* REASONABLE RATES

* LINE & DISTR. AMPLIFIERS
* FIELD STRENGTH METERS
* HEADEND & CCTV GEAR

All units checked to meet manufacturers spec'’s.

90 days unconditional warranty from shipping date.
48 hours burn in period before final test.

ALSO AVAILABLE

* MODIFICATION KITS

* EMERGENCY SERVICE

* CASH DISCOUNTS

* FIELD SERVICE

* FCC COMPLIANCE TESTS

There is much more,
just call us collect for complete information.

VideoTech
Service Inc.
CATV - MATY - CCTVY

4505-D W. ROSECRANS AVENUE
HAWTHORNE, CALIFORNIA 90250
213-675-3266
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System Profile

mounted on the roof. These earth stations could receive
programming from St. John’s and transmit a return audio
signal. The three-meter terminal (at St. John’s) wascabledto
the ETV center, which used one of its two studios as the main
telemedicine switching and control center. The two-meter
terminals were cabled to a room set aside by each hospital
for viewing purposes. The two-meter terminal in Labrador
City had an extra audio channel which allowed slow scan
transmissions simultaneous with and independent of the
course programming.

In St. John's, programs originated in one of three places:
the ETV studio which was the telemedicine control center;
the medical audio visual service (MAVS) studio locatedin the
Health Science Center and linked to the ETV controi room
via coaxial cable; and a classroom in the General Hospital
which was linked to the campus via microwave. The entire
system had only black-and-white capability.

Both video and audio were transmitted via the Hermes
satellite to the receiving stations. These stations had an
audio link, also via Hermes, to St. John’s. This combination
of satellite transmitted signals provided an interactive
television system.

A major feature of the transmissions was the use of a
Darome bar. During the transmission, physicians and other
participants at all four receiving stations could interrupt a
presentation to ask questions by pressing the Darome bar.
This device sounded a tone over the whole system and
flashed a light in the studio, indicating an interruption.
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FIGURE 1:

Map of Newfoundland and Labrador showing Broadcast
Configuration for Telemedicine Project.
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THE HEAD END
VIA SATELLITE

When connected to

your program SOUrces, s °
this unit permits

switching programs
automatically from

the satellite or from
telephone using
touch tone signals.

This is one of many
REMOTE CONTROL
TONE SIGNAL
SYSTEMS from
Monroe Electronics.

Call for full information
(716) 765-2254. /

 MONROE ELECTRONICS. INC.
200 Housel Ave.,Lyndonville,NY 14098

The LRC Innovators announce the “B”
series entry connector (EMI).

It has all the characteristics of our orig-
inal EMI—the same radiation sleeve,
crimping mechanism, internal fitting and
RF integrity—but it's shorter. It's a good
deal for you because it means shorter
center conductor preparation.

The "“B” series EMI from LRC, it's a
honey of a connector,

Innovators for the CATV Industry.

lkc ELECTRONICS,INC.

901 SOUTH AVE., HORSEHEADS, N.Y. 14845 PHONE 607-739-3844
AVAILABLE IN EUROPE THRU: Electro Service N.v., Kieine Ni 40, B 2800 Belgium
CANADA THRU: Electrotine TV Equipment, Montreal, Quebec




Out of Sync
—

Q During discussions about cross-moduiation distor-
tion in CATV systems, the impact of horizontal oscillator
stability in the local origination equipment has been
mentioned. How can that affect cross-moduiation dis-
tortion?

A The horizontal oscillator stability in local origination
equipment does not have any effect on the amplitude of the
cross-modulation distortion. It can, however, make the
distortion more or less perceptible. |f the interfering channel
sync rates are steady as compared to the viewed channel,
then the resultant interference is stationary and not readily
perceptible. If the interfering sync rates are varying, then the
resultant distortion appears as a moving interference in the
form of windshield wiper or flicker and is more perceptible,
even though the amplitude of the distortion is equal in both
cases.

Q In my system, the cable channel levels vary in
amplitude while the pilot carriers are very stable. What is the
problem?

A Check or monitor the pilot carriers at the headend. If
they are not stable and varying, the corrective action of the
automatic amplifier will result in opposite charges in the
cable channels. For example, if only the pilot channel fades
1 dB, the first automatic station will compensate by increas-
ing the station gain by 1 dB to maintain a constant pilot
carrier output level. The cable channels will then increase in
level by 1 dBmV.,

Q What is composite triple beat?

A We traditionally think of cross-modulation distortion as
the limit on the output ratings of amplifiers. However, in
systems of 21 or more channels, another form of distortion
limits the output ratings of the amplifier and the systems.
Consider a distortion product generated by three carriers,
f, + f2 — fa In a 35-channel system, there are 334 individual
distortion products generated at or near the picture carrier of
channel 10. The sum or composite distortion products
produce a more visible or stronger interference than the
cross-modulation interference. This form of distortion is
commonly called “composite triple beat.”

Q I have been told that the installation and adjustment of
an amplifier is dependent on temperature. Can you elaborate
on this statement?

A The basic layout and operational levels of a CATV
system are based on data referenced to 70 degrees F. The
system is designed to offset signal changes resulting from
temperature changes. Automatic stations, in particular, are
employed to compensate for expected changes.

If a manual station with no corrective thermal circuitry is
installed, the gain shall be set as per 70 degrees F layout. If
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the temperature is 100 degrees F and the 70 degrees F gainis
used, the output levels will be reduced accordingly. This is
required to maintain a predictable signal variation range at
the automatic station. Improper manual station settings can
upset this range.

If a manual station with corrective thermal compensation
is employed, consult with the manufacturer for level setting
versus temperature procedure.

If an automatic station is instalied, then the output levels
must be identical to 70 degrees F settings—the reserve gain
setting is the critical item. At 100 degrees F, the reserve gain
is less than at 70 degrees F. At 0degrees F, the reserve gain is
more than at 70 degrees F. Consult the manufacturer for gain
setting versus temperature information.

Q Is the gain of an amplifier related to its cross-
modulation rating?

A Only casually! This common misconception was
started and carried on because normally higher gain ampli-
fiers are operated at higher levels. The final stage of a
properly designed and operating amplifier will be the
primary contributor to all the odd harmonic distortions.

This is true because the intermediate and input stages are
operated at significantly lower levels. Therefore, even if they
have lower output capabilities, their contribution to the over-
all distortion will be low. This does not mean that a low levei
input stage cannot fail in a way to cause distortion or that
replacing a preamp stage with an improper part cannot
cause a problem.

The ideal situation is to fully test any amplifier that has
been repaired before returning it to service. If this cannot be
done, be sure to use parts supplied by or recommended by
the original manufacturer or one of the qualified repair
houses. If the equipment is fairly old, parts are usually
available that can actually improve performance, but they
are usually not at your tocal electronics hobby shop.

Q What is the proper way to test the return loss on CATV
equipment?

A It depends on what is being tested and what the test is
supposed to show. There are actually two separate tests
which are run in the same way but have different meanings.
The “fixed bridge” test actually measures return loss or
reflected power relative to a fixed impedance (for CATV this
is usually 75 ohms, but not always.) This test measures the
device’s ability to absorb power from, or launch power into,
a system that has an impedance equal to the desired value.

The other test is structural return loss. This test is
intended to measure a component’s ability to maintain its
own characteristic impedance across all frequencies to be
used. This test is a very sensitive way to measure the small
periodic problems in coaxial cable which can cause very
narrow bandwidths to be lost. The important thing to
remember is that the tests are different and whichever test is
appropriate for the equipment being tested should be used.
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Orders Being Taken for Fall Shipment
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Replace Rusted Tower Guy Wire With
EHS Galvanized Guy Wire

X
v

er exper-
tise.

e Constructed
CATV towers

throughout the
S.E.  Construction

services now available

nationwide.

® Experience inradio, TV,
microwave & TV towers.

® On site service and turn-
key installation available.
® A preventive maintenance pro-
gram second to none.

® Stainless steel and galvanized towers.
e Tower leasing now available.

e A full service program, including:
manufacturing, sales, erection, main-
tenance and painting.

e Ready for pick up at our warehouse in
Atlanta, Georgia.

e 1/2" — 50¢ per ft.

e 5,000 ft. reels.

e C.O.D.

e Limited Supply

Professional installation
available.

Call (404) 296-6462
or contact

BTS Towers, Inc.
Box 178

Clarkston,
Georgia
30021

BTS Towers, Inc.
Box 178

Clarkston, Georgia 30021
(404) 296-6462




People

* Joseph J. Proietto has been named
manufacturing engineer at Magnavox
CATV Systems, Inc. Proietto, who has
been with Magnavox since 1971, for-
merly served as a foreman.

o

Joseph J. Proietto.

% Michael McKeown has joined Liber-
ty Communications, Inc., as opera-
tions manager of the Portland, Oregon
cable system now under construction.
McKeown, who joined Liberty in April,
was formerly on the corporate engi-
neering staff of Cox Cable in Atlanta,

Georgia. His new activities will include
management responsibility for new
construction, plant operations and
engineering.

% Daniels & Associates, Inc., national-
ly operating cable television firm,
headquartered in Denver, recently an-
nounced the appointment of Christo-
pher Barker as vice president — Engi-
neering and the promotion of Charles
Jenkins to the newly created position
vice president — Engineering for
Daniels Cablevision, Inc. Jenkins will
be headquartered at Carlsbad, Cali-
fornia, and will supervise construction
of the new Carlsbad system and the
engineering and design of the com-
pany's expanding southern Catlifornia
operations. Barker, who will be located
at the company's Denver corporate
headquarters, will assume engineering
and construction responsibilities for
all systems outside of California.

% Patrick G. Kindred has been ap-
pointed operations manager for CATV
Operations, GTE Sylvania Incorpor-
ated. Kindred, in the newly-created
position, will be responsible for plan-
ning, coordination and control of the
company's manufacturing facilities.
He will be stationed at the company’s
El Paso headquarters, and will report
directly to David Cowden, general
manager. Prior to joining the CATV
Operations, Kindred was associated

with GTE Lenkurt for eight years. He
was production control manager of
that company's Albuquerque manu-
facturing plant until this appointment.

* Robert Montplaisir has been ap-
pointed regional engineer covering
Continental Cablevision’s Dayton
area, North and South systems. Mont-
plaisir's responsibilities include over-
seeing all engineering aspects of the
Miami Valley Region. Prior to Mont-
plaisir's promotion, he has been a chief
technician for several of Continental’s
New England systems, as well as an
area general manager for New England
Cablevision.

Robert E. Montplaisir.

channel selector « Low profile, decorator-styled
case ® Advanced design backed by 12 years
of market-tested reliability

E é! ®
USA, Inc.

Western Regional Office 1285 W 153rd Street Seattle. WA 98166 (206) 2469330
Eastern Regional Office 1534 Dunwoody Village Parkway. Suite 212 Atlanta. GA 30338 (404) 394-5949

The MCC-3000 Convertor:
35 Trouble-Free Channels

* Exclusive Slide Switch + No need for band switching
« Remote control channel selection -« llluminated
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Classifieds

Empiloyment Oppt.

LOOKING FOR QUALIFIED JOB APPLICANTS
ORANEW POSITION?

We are an employer paid personnel agency maintaining data on hundreds of positions and
personnel available nationally in the cable TV, pay, MDS, STV, radio and television industries.
Confidential services. Send for free “Top Job Candidates” and “Job Opportunities” bulletins.
Licensed: California Bureau of Employment Agencies. Member: California Employment
Association and the National Association of Personnel Consultants. Also ask about our temporary
help (sales, sales management, installation and construction personnel) programs.

COMMUNICATIONS MARKETING, INC.
PERSONNEL SERVICE
2326 Tampa Ave., El Cajon, Ca 92020 (714) 461-7891

Research, Brokerage,
Marketing and Personnel
Placement Services.

- Established 1971

Help Wanted

ELECTRICAL ENGINEER

Mountain States Video, Inc., owned in
partnership by United Cable Television
Corp. and Daniels & Associates, Inc., is
seeking an engineer with extensive
technical (Headend, earth station, L.O.)
knowledge of cable television. Previous
“hands on” cable experience a neces-
sity.

Administrative skills, cable construction
knowledge, strength in system layout
and design, and FCC license required.
Compensation commensurate with
qualifications. Excellent company bene-
fits. Mountain States Video, Inc. will be
constructing an 1800 mile cable system
in the greater Denver metropolitan area.

Send resume and salary history to:

Emmett White
Vice President & General Manager
Mountain States Video, Inc.
40 E. Denver Tech Center
7995 E. Prentice Ave.
Englewood, CO 80111

Equal Opportunity Employer

MANAGER TECHNICIANS
INSTALLERS

A rapidly expanding MSO based in
Texas needs qualified individuals. Posi-
tions opening on a continuing basis from
coast to coast. Our employees know of
this ad. Reply in confidence to C-ED Box
0779-1.

REGIONAL ENGINEER

Travel in the Midwest. Assist new and
existing systems, including FCC proofs.
Some microwave and earth station work
which requires FCC license. Construc-
tion knowledge important. Immediate
opening. Call or write:

Art Hutzler

515-245-7585

@ Heritage Communications,
Inc.

v 2195 Ingersoll Avenue

Des Moines, |A 50312
E.O. E. M/F

CHIEF TECHNICIAN
SOUTH FLORIDA

Immediate opening in our Dade County
system. New 2-way 400-mile plus system
under construction. Responsible for
supervising technical staff. Minimum 5
years experience/heavy in construction
and system maintenance. Salary open.
Full benefits. Send resume to:

P.O. Box 160848
Miami, FL 33116

All replies will be acknowledged and held confidential.

® Need installers. Must have truck and
equipment,

® Also need Construction Linemen.

Call: CATV AMIC Company
1460 Craig
Beaumont, TX 77701
Attn; John Gillespie
(713) 835-5169

NEEDED IMMEDIATELY

Maintenance and trouble techs. Send
resume to:

Karlen Communications
1205 Main
Great Bend, KS 67530
Attn: Mark Carter
or call
(316) 792-2574/792-3934

KEY POSITIONS OPEN

CONSTRUCTION MANAGER

Immediate opening for experienced
"“hands-on" professional needed to
coordinate construction of 35 channel
bi-directional multiple systems in sub-
urban Chicago. Salary open.

CALL COLLECT
ASK FOR JOAN SCOTT
(615) 790-0222

CHIEF ENGINEER/CHIEF TECHNICIAN

Capable of handling the operation and
maintenance of sophisticated 35 chan-
nel, fully loaded systems in the Chicago
suburbs with local origination facilities,
"smart” taps and 2-way security sys-
tems. Must be able to work effectively
within established time limits. Salary
open for right individual.

"\ N N
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MATRIX ENTERPRISES. INC. K

MATRIX ENTERPRISES, INC.
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Classifieds

MATRIX IS LOOKING FOR
A FEW GOOD MEN

WE REQUIRE

e Craftsmanship a must

¢ Quality oriented cable techs
“not engineers"

® Ability to work without direct
supervision

e Ability to work with staff and
customers

¢ Immediate availability

WE OFFER
e Top wages
¢ Full benefits
® Rapid growth opportunities for
“can-do” people

POSITION OPEN IN
e Tennessee
® Kentucky
® Virginia
e lllinois
CALL COLLECT—DO NOT WRITE
(615) 790-6800
Ask for Cathy LaLonde
or Tommy Tompson

Business Directory

CATV EQUIPMENT REPAIRS

Line & Distr. Amplifiers
Field Strength Meters
Headend & CCTV Gear

Fast Turnaround
Quality Workmanship
Reasonable Rates

All repairs are
unconditionally guaranteed.
For more information calt collect

VIDEOTECH SERVICE INC.
4505-D W. Rosecrans Avenue

Hawthorne, CA 90250
(213) 675-3266

LEAD FIELD TECHNICIAN

Needed with chief technician potential.
Salary commensurate with experience.
Excellent opportunity. Live in a sports-
man's paradise. Send resume to:

General Manager
North Arundel Cable Television
13 Delaware Avenue
Glen Burnie, MD 21061
or call
(301) 761-3163

Equipment for Sale

Mbz
Mega Wert; Srales

Manufacturers Represented:

Blonder Tongue
Broadband Engineering
CCS Hatfield
Control Technology
EEG Enterprises
Intercept Corp.
Insulation Systems
LRC Electronics
Multiplier Industries
Vitek

STEVEN W. GROSSMAN
DIRECTOR OF MARKETING

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

RONALD C. COTTEN & ASSOCIATES
Professional Engineers

General Consultation, CATV Strand Mapping
and System Engineering, Microwave, and
Satellite Communications Services Offered

Phone: 303—770-4175
8775 E. Orchard Rd., Suite 817 Englewood, Colorado 80111

USED TEST EQUIPMENT
24 Channel Cross Mod Test Set

® Ready to use a complete system for
testing per NCTA standards.

e Independent level and modulation
control for each channel.

Mr. Joseph Preschutti
C-COR ELECTRONICS, INC.
60 Decibel Road
State College, PA 16801
(814) 238-2461

SU—BS-QMC!ED
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* Amps

* Cable

* Connectors

¢ Components

* Drop Mat'l

* Hardware

* Passives

* Traps

* Switchers

¢ Stamd-by
Power

* Sweep Gear

¢ Test Gear

JERRY CONN
ASSOCIATES,
INC.

MANUFACTURERS’
REPRESENTATIVES
TO THE CABLE INDUSTRY
P.O. Box 444
Chambersburg, Pa
17201

Call (717) 263-8258 or
(717) 264-5884

Professlonal Directory

KATEK, INC. I
“The Converter People”

Jerrold authorized service center.
Hamlin authorized service center.

Fast Turn-Around
Quality Work
Guaranteed Repairs

134 Wood Ave.
Middlesex, NJ 08846
(201) 356-8940
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TheEagle
Conve?%el:r:

to Profit.

Economically offer three premium
channels to your subscribers

The Eagle Converter expands your system’s capacity by
giving your 12-channel system three additional pre-
mium channels for multi-tiered service. It gives your
subscribers the flexibility they will want and will pay
for. And technically, it’s all Eagle quality with a totally
printed board, separate power filter cavity for immu-
nity to RFI, a rigid die-cast housing and crystal con-
trolled for stability. Made in U.S.A.

5 \—
EAGLE

COMTRONICS INC.

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




If you are'mot using :
RMS"FOWERKING  power

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. -
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