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The case for Cablecon’
for CATV Trunks,
Drops and Feeders.

If you're making underground
CATV installations, Integral's
Cablecon offers you unique,
cost-effective benefits.

Versatility: Cablecon can
handle any communications
cable, including current
fiberoptic/waveguide cables, and
provides an easy path for future
modification.

Low installed cost: Field
installation comparisons show
Integral’s Cablecon to be easier
and faster to install than PVC
duct systems.

Proven technology: Cablecon
is Integral’s tradename for a
pre-assembled cable-in-duct
system that is being used in
utility underground
distribution; airport, street.
parking lot and highway
lighting: irrigation power and

control cable: traffic signal loop
and CATV applications.

Integral pioneered the cable-in-
duct concept and continues to
improve it. Over 2,000 miles of
Coax-Cablecon have already
been installed.

Easy installation: Cables are
preinstalled at the factory.
Then, Cablecon is delivered to
your job site, on reels ready to
plow or lay in an open trench.
After manufacture, the cable is

never touched until it is spliced.

Cablecon protects your cable
during shipping, and protects
against rocks, rodents and
chemicals in the ground.
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Technical help: Integral's
engineering staff can provide
cable-tension, pull length and
friction coefficient data to help
you achieve a very smooth easy
and cost-effective installation.

National Sales
Representative:

Channell Commercial
Corporation

Call Toll Free 1-800-423-1863
In California (213)-963-1694
Integral Corporation

P.O. Box 11269

Dallas, Texas 75223
(214)-826-0590

I Integral
QJ% Cor[;;(;?ation

“Our 24th year”
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Rely on us

for quality and performance.

New standards of quality and performance in satel-
lite reception systems are being established. Stan-
dards maintained through every phase of design,
production, and testing.

They're the result of DX's commitment to quality.

Our dedication to excellence is your assurance
of high-performance products that deliver the
clearest, sharpest pictures possible. The kind of
reception available with receivers like the DSA 643A,
one of our family of commercial-quality satellite
receivers.

As a subsidiary of C. ltoh & Co., a $50-billion
multinational company, we are uniguely qualified
to provide the finest quality state-of-the-art tech-
nology the world has to offer. Plus a total commit-
ment to service, right here in the U.S., that assures
customer satisfaction today...and tomorrow.

Quality and performance—the most important
components in every piece of DX equipment. Def-
initely our competitive edge. Why not make it yours?

DX COMMUNICATIONS, INC.
Dx A Subsidiary of C. Itoh & Co. (America) Inc.

ANTENNA

116 Midland Ave., Port Chester, NY 10573 » (914) 939-8880
Manufactured by DX Antenna Co.. Kobe, Japan.
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NLYJERROLD CENTURY Il HAS IT FOR YOU NOW/!

There's been a great deal of talk and many
promises made in the industry lately about Feed-
forward technology. But, despite all of that
"noise;” the simple fact remains that only the Jerrold
Century Il Division is delivering state-of-the-art
Feedforward technology today.

When Century Ill joined the Jerrold group of
divisions, its Feedforward amplifiers were operating
successfully over thousands of miles of cable
systems. Customers had already saved millions.
The ampilifiers and savings were real, not just talk
Or Promises.

Right now our Feedforward is economically
providing greater capability and improved system
performance as demonstrated in numerous
system applications of newbuild, rebuild, and up-
grade. You maintain high levels with less distortion,
eliminating the cost of hubs, and significantly
reducing plant maintenance.

Add to this the flexibility afforded by our modular
construction, which accommodates virtually any
need within a systerm and you begin to appreciate
how easy upgrading will be in the future.

But don't lose sight of the present and today’s
truths: Only Century lll Feedforward technology is
backed by nearly a decade of field experience;
only the Jerrold Century [ll Division is delivering
state-of-the-art Feedforward technology
today.

For Feedforward now, let our engineering team
put together the right proposal for your needs.

Call1-800-523-6678, {in PA1-800-562-6965) or
write General Instrument Corporation, Jerrold
Century lll Division, 2200 Byberry Road, Hatboro,
PA19040.
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MATCHING YOUR NEEDS + RIGHT TO THE BOTTOM LINE
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EDITOR'S LET TERINHHTTHT

A matter of degree

Two degree satellite spacing: Why it's here,
what it means and how to cope with it today are
the concerns illuminated in this month's spe-
cial features.

Because of the impact of a multitude of
technical problems 2 degree spacing will
cause lo cable operators and earth station
users alike, many of the answers will not be
known until the scheme is fully implemented.
Fortunately for the cable operator, most TV
programming comes from satellites located in
that portion of the orbital arc to be filled lastly
with 2 degree spaced satellites. Thus, “we still
have some breathing room.” says Compu-
con’s Scott Goldman, but not enough to
procrastinate.

The story really began in 1972, when the
FCC decreed a new policy known as the “open
skies policy.” which dramatically changed the
role of the domestic satellite communications
industry. In the pursuing years, as the number
of satellite users increased, so too did the
demand for additional satellites. Colleen
McGuire of Jerrold points out in her article that
"in 1970, the United States had 10 satellites in
geostationary orbit. By 1984, this number in-
creased to 19 and by 1990 there are expected
to be 40 satellites in the orbital arc.”

With the apparent need for more satellites to
accommodate more users, the FCC has
deemed it necessary to reduce the spacing
between satellites to more effectively use the
limited resources of the geostationary orbital
arc.

Fred Fourcher and Dan Bathker, of Miralite
Corp., point out that now, the correct concern
for the majority of receive-only operators
should be, “Will my present or planned ter-
minal be vulnerable to adjacent satellite co-
channel interference?”

One of the criteria that goes into answering
that question is a satellite antenna's sidelobe
response. Microdyne's Jim Grabenstein
states that the real problem with the FCC's
approach to 2 degree spacing is its reliance
on reduced sidelobes. He suggests that "an
even greater attenuation of adjacent satellite
signals could be achieved if we controlled the
polarization, power and frequency of each
satellite. In fact,” Grabenstein says, "20-30 dB
isolation could be achieved by using cross-
polarization and controlled frequency
assignments.”

Obviously, all the questions and answers
concerning 2 degree spacing will not be
known for sometime. What is known, is the fact
that 2 degree spacing will happen. In the
meantime, what should be done? My advice:

be prepared. Take the time now to investigate
how 2 degree spaced satellites will affect your
particular situation; it's never too soon to start
planning.

Rocky Mountain meeting

On Wednesday, Oct. 17, the SCTE's Rocky
Mountain Meeting Group will feature its sec-
ond one-day technical seminar at the Univer-
sity of Denver.

Technical highlights will include the re-
lationship of carrier-to-noise and noise figure
with explanations of both; how distribution
products are formed (cross-mod. second and
third order beats and composite triple beat);
how system design affects system perform-
ance; the effects of padding and equalization
on system performance; and the evolution and
design considerations of amplifiers.

Speakers for the seminar will be Richard
Covell, C-COR Electronics. and Bill Williams,
from the ATC Training Center.

Immediately following the training seminar
will be a local chapter organization meeting.
The main focus of the meeting will be on filling
chapter offices and special committees. | this
is your chapter, the time is now to prove it.
Support your local chapter—it supports you.

//Mu' g. gw‘%
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An old line company...

in a new line of business!

4
'

Polaling Corparation is the newest
member of the RMS Electronics family.
RMS Electronics. Inc. has been in

operation for over 35 years.

PRODUCTS MANUFACTURED for
various divisions of RMS Electronics
Inc. and available to the Cable
Television Industry through

Foleling Cormporahion include:

" Poleline Hardware

® Thimble eye bolts ® Machine bolts
m Suspension clamps # Support strand
@ Lashing wire ® Tap and amplifier
brackets m Lashing clamps & Crossover
clamps @ Guy-grip Dead-ends ™ False

. Dead-ends m and more.

Cable TV Products

# Moulding Duct & Non-Power
Passing *‘Raceway"" Splitters and
Directional Couplers ® Apartment
Amplifiers = Antenna/Cable TV
Switches ® Feed-thru Bushings
® Ancillary Hardware ® and more

Poleline Corporation
also distributes
products such as:

Heat Shrink Tubing = Moulding
Duct = Prewire Apartment House
Boxes # Cable » Lashing Machines

Pedestals « Test and Measuring
Equipment = Ground Rods # Marker
Tags = Tools » Silicone Grease

Ladders # Safety Equipment
Ancillary Hardware # and more.

1 ud .IV n
Poialine Lotp
Subsithary of RMS Electronics, Inc

EASTERN OPERATIONS

20 Antin Place. Bron« N Y 10462

TOLL FREE (800 221-8857

(Continental U S A . Puerto Rico U S Virgin is )
Cail Collect (212) 829-1070 (N.Y State Only)

WESTERN OPERATIONS

2901 W Garry Ave . Santa Ana, Califorma 92704
Telephone (714) 6621041

TOLL FREE (800) 624-2511 (Continental U S A
Puerto Rico. US Virgin Is  Alaska and Hawau)
In Calitornia (800) 247-8435

Capyrght 1983 RMS Eie



A TRUE

GUARANTEED
1 FULL YEAR

“An instrument you can find fault with”

FOR ADDITIONAL INFORMATION

CONTACT:
AVTEK INCORPORATED
1109 “K” STREET BOX 188
AURORA, NE 68818

OR CONTACT YOUR LOCAL DISTRIBUTOR

REVOLUTIONARY

TDR
i

MODEL 2901A
TIME DOMAIN
REFLECTOMETER
CABLE FAULT LOCATOR

(402) 694-5201

Now Available o

for Quantum F“ll

Reach and

MC? Cable ‘ on

NE YEAR
WARRANTY

/ Stripping/Coring Tool

"

L "ﬁeduces'ca' e preparation time
by almost 50%

the CABLE-PREP®

O Blades are re-honable and are made of high alloy tool steel
0 The tool can be operated manually or with a variable

speed drill.

O Available for all aluminum sheath cable.

O Color coded for easy sizing

Check your CABLE-PREP® distributor
for SCT prices and information on our
complete line of Hex Crimp Tools

and Coring Tools. Competitively Priced.

"Made (n the US.A. and proven
Jor Quality and Dependability".

BEN HUGHES

COMMUNICATION PRODUCTS CO

304 BOSTON POST ROAD, P.O. BOX AS
OLD SAYBROOK, CT 06475
(203) 388-3559
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atlantic
cable
show

set to deliver

ATLANTIC CITY, N.J.—Organizers of the At-
lantic Cable Show, scheduled 1o be held here
Oct. 30-Nov. 1. expect an increase in lhe
number of exhibitors, exhibition space and
people atlending this year's show.

Three of the cable industry’s top executives
will share the dais for the show's keynote pro-
gram on Tuesday, Oct. 30. Trygve Myhren,
chairman and CEQO of American Television
and Communications, will serve as host of a
panel that will explore the topic. "A Showcase
for the Future.” Joining Myhren will be John
Saeman, vice chairman and CEO of Daniels &
Associates, and Frank Hickey. the chairman
and CEO of General Instrument. The three-
day. mid-week show also will feature 20 sep-
arate panels, including a whole series of tech-
nical sessions.

Stanley Singer, executive director of the
Pennsylvania Cable TV Associaton and a
show organizer, said more effort has been put
into this show than any previous show. "We're
excited aboul this year's exhibition,” he said. |
think this year's show will really establish the
Allantic Show as a ‘must attend’ for exhibitors
and operators.”

Final Mini-Hub II
test site selected

WALLINGFORD, Conn.—Times Fiber Com-
munications Inc. announced that its Mini-Hub
II™ star-switched network equipment will be
installed by Storer Cable Communications in
its Houston system. The installation, which is
the final test of TFC's latest generation of off-
premises cable television program distribution
systems, is scheduled 1o be completed in the
fourth quarter of this year

The Houston franchise was chosen be-
cause Storer had installed one of the first Mini-
Hub systems in the Miami area and has had
almost two years experience with star-
switched networks. Times Fiber Communi-
cations will supply all the switching equipment
and necessary coaxial cable for the test site
Storer personnel, with techical support from
TFC, will install the system

The Mini-Hub systems are made up of a
computer-driven network of swilches that dis-
Iribute only programs which the subscriber is
authorized to receive or for which he is 1o be
billed. The Mini-Hub's software includes com-

plete diagnostic capability and provides the
cable operator with a total management sys-
lem and direct interface 1o the billing system.

C-COR reorganizes
engineering department

STATE COLLEGE. Pa.—C-COR Electronics
Inc. announced a reorganization in its Engi-
neering Department headed by Joseph Pre-
schutli, vice president-engineering. The
changes. effective immediately, have been
implemented to facilitate growth through sales
of products and services to the data trans-
mission and entertainment cable television
market

John Englert has been promoted to director
of engineering from senior staff engineer. in
his new position, he will be responsible for
managing research and product development
activities for all distribution products (ampli-
fiers) and for status monitoring systems. Pra-
shant Jhaveri, who had been a senior staff
engineer, has been promoted to engineering
manager-special products group. He will have
responsibility for directing R&D activity in the
area of distribution products for the data and
European marketplaces, including C-COR's
local area network amplifiers. John Pavlic, en-
gineering manager-distribution products, will
continue to manage the traditional cable tele-
vision distribution equipment product line as
well as being given the increased respon-
sibility for passives and line extenders. Robert
Klotz, product engineer-special products, will
be responsible for directing R&D activity for
status monitoring.

Satellite-delivered
SCTE seminar date set

WEST CHESTER, Pa.— The Society of
Cable Television Engineers' first satel-
lite-delivered seminar Is scheduled for
Oct. 24. from 6:15-9:15 p.m. It will be
delivered courtesy of Home Box Office
on Transponder 22 of Satcom III-R
The seminar, videotaped during the
first meeting of the SCTE Rocky Moun-
tain Meeting Group, fealures a presen-
tation on data transmission by Cliff
Schrock, president of C-COR Labs Inc.

ITW Linx signs
product rep deals

DES PLAINES. lll. —ITW Linx Installer Pro-
ducts, a business of lllinois Tool Works Inc .
announced that Cable Service Co. Inc. (Wil-
liamsport. Pa.) has become a stocking dis-
tributor and that Heath Communications (Ma-
con, Ga.) has become a manufacturer’s rep of
its cable products line

COMMUNICATIONS TECHNOLOGY

Cable Services Co. will represent the ITW
Linx product line nationwide, while Heath
Communications will be responsible for sales
in the southeastern states of Florida. Georgia.
North Carolina. South Carolina. Tennessee
and Mississippi

CWY to carry
Electrohome products

LAFAYETTE. Ind. — CWY Electronics has been
appointed exclusive stocking distributor of
Electrohome Electronics products in Indiana.
Ilinois, lowa, Wisconsin, Kentucky, Tennessee
and Michigan.

CWY now stocks for immediate shipment
Electrohome’s producls including the new
SR-24 salellite receiver. the M-36 modulator
and the SRM-36 satellite receiver/modulator,
all designed exclusively for the cable systems
market

Dish discounts avaiiabie
for Galaxy reception

NEW YORK —Showtime/The Movie Channel
Inc. has established a special discount pro-
gram for its affiliates requiring additional earth
station equipment for the reception of Galaxy |
signals

Special arrangements have been made by
Showtime/TMC with Scientific-Atlanta and
M/A-COM, allowing affiliates of both services
10 purchase the equipment directly from the
manufacturers at significantly reduced costs.
A mailing is currently being sent to all affiliates
advising them of the types of satellite antenna
equipment available. including specifications
and discount prices

SSS wins copyright suit

TULSA. Okla. —Southern Satellite Systems. a
wholly owned subsidiary of Satellite Syn-
dicaled Systems Inc.. has obtained a favor-
able judgment in the United States District
Court of Minnesota that its transmission of
television station WTBS 1o cable television sys-
tems across the country is in full compliance
with federal copyright law

Hubbard Broadcasting Inc.. owner of sev-
eral broadcast television stations. had filed
suit alleging that Southern's method of opera-
tions violated the federal Copyright Act with
regard to 12 programs that Hubbard had ob-
tained licenses 10 broadcast locally. The pro-
grams were contained in the WTBS signal that
Southern transmitted to cable systems in the
plaintiff's television markets. The plaintiff had
also joined Turner Broadcasting Systems Inc
licensee of WTBS. as a defendant in the suit

Southern has always contended that it is
exempt from copynght hability under the car-
rier exemption contained in the Copyright Act
and the court upheld this contention. The court
also held that the WTBS practice of inserting

OCTOBER 1984 S



substituted commercial messages in the sig-
nal transmitted via direct interconnection from
the WTBS studio to Southern’s transmission
facilities did not impose copyright liability on
either company. In addition, the court held that
Southern's use of the vertical blanking interval
within the WTBS signal for its Keyfax and
CableText services also is permissible under
the Copyright Act.

The case was decided under a summary
judgment procedure whereby all parties to the
litigation had agreed that there were no issues
of fact in dispute and that the question was
purely a matter of law. Therefore plaintiff and
defendants each submitted motions for sum-
mary judgment to the court, which granted
defendants’ motion and dismissed plaintiff's
camplaint.

Diefes forms
consulting firm

PORT CHESTER. N.Y —Gunther Diefes. for-
merly vice president of engineering for RMS
Electronics Inc . has formed his own consult-
ng frm The firm will specialize in product
design. product improvement and systems
work for the CATV industry

Diefes has over 15 years expenence in the
cable TV field. having worked for Jerrold and
Amencan Electromc Laboratories. in addition
to RMS

The office 1s located at 10 Charles Lane Port
Chester. NY 10573: (914) 937-0207

Anixter opens new
regional headquarters

SKOKIE, Ill.—Anixter Communications has
opened a new regional headquarters facility in
the Dallas area to service the telephone and
cable television industries in Texas, Ok-
lahoma, Arkansas and Louisiana. The new
headquarters becomes part of Anixter's North
American network of supply and service
centers, which are linked together by a pro-
prietary on-line, real time business information
system.

Key personnel include Tony Barclay, CATV
regional vice president; Ed Hays, district
manager-telephone products: Liz Vasquez-
Cook, CATV district manager: and Carl John-
son, operations manager.The facility is located
at 1250 Champion Circle, Carrollton, Texas
75006.

RTK increases credit line

EAST ORANGE. N.J.—RT/Katek Com-
munications Group has consolidated the lines
of credit of its five divisions into a single cor-
porate line, and significantly increased the
amount of credit available.

RTK Vice Chairman Roy Tartaglia said the
consolidation and additional funds will ease
RTK's further expansion in other areas of tele-
communications, including discount tele-
phone service. Morris County Bank is acting
as the lead bank, with United Jersey Bank
participating.
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Technical note: VCR chroma beats

WASHINGTON —Several cases have been
reported recently in which cable television
systems have been involved in an unusual
type of interference to video cassette record-
ers. Although the cable systems are not tech-
nically at fault, operators should be aware of
the symptoms, cause and cure for this
problem.

The symptom is a visable chroma beat dur-
ing playback of tapes when the VCR/TV com-
bination is connected to a cable system. The
beat disappears when watching TV, regard-
less of whether the VCR or TV tuner is used; it
also disappears on playback if the cable sys-
tem is disconnected or replaced by an anten-
na. Finally, the beat occurs even if the cable is
terminated and just the shield is touching the
VCR's chassis! Finally, switching the VCR out-
put RF channel has no effect on the appear-
ance of the beat. The magnitude of the beat
can vary from the threshold of visibility to ex-
treme severity.

The cause of this interference is rooted in the
format used to record video on magnetic tape.
The chroma signal, rather than being recorded
at the 3.58 MHz frequency used in NTSC
format, is heterodyned to 688 kHz, thus re-
ducing the bandwidth requirements of the re-
cording and playback heads. Unfortunately,
this places the low-level playback signal
squarely in the AM broadcast band. Initial
analysis indicates that the sheath of the cable
system, house wiring and grounding systems
apparently form an AM antenna system such
that signals from a local radio station flow
through the VCR chassis in sufficient mag-
nitude to be picked up by the playback cir-
cuitry and cause the visual beats.

The beat may be eliminated by breaking the
sheath current at low frequencies. One solu-
tion that has been used successfully is a series
combination of 75/300 ohm transformer, TVI-
type high-pass filter and 300/75 ohm trans-

Network used experimentally to success-
fully eliminate interference to VCRs from
cable systems.

former (see accompanying photograph). A
coaxial high-pass filter will not work since it is
an unbalanced circuit and will not block com-
mon-mode currents. The filter must be bal-
anced (series capacitors in both legs) to work.
This solution also has been successfully ap-
plied to similar situations in which baseband
converters have picked up strong local AM
stations causing luminance beats.

The National Cable Television Association’s
Engineering Committee has reported the VCR
situation to the joint EIA/NCTA committee that
deals with issues of cable/TV compatibility for
their review. It would greatly help that effort if
operators would report observations of this
type of interference to the NCTA with as many
relevant details as possible (VCR make and
model, strong local AM stations, beat level,
unusual grounding situations, etc.) so that the
cable industry may zero in on a better solution
and possibly persuade manufacturers of
VCRs to reduce the susceptability of their pro-
ducts. Address reports to the NCTA as follows:
Wendell Bailey, NCTA Engineering Commit-
tee, 1724 Massachusetts Ave. N.W., Wash-
ington, D.C. 20036.

(Editor's note: Special thanks go to Dave
Large, Gillcable's vice president of engineer-
ing, for bringing this matter to the attention of
our readers.)

Wegener signs pact for U.K. distribution

NORCROSS, Ga.—Wegener Communica-
tions has signed an agreement with Megasat
Ltd. of London for exclusive distribution
throughout the United Kingdom. Megasat Ltd..
a distributor of a full line of satellite com-
munications equipment, will be adding the
Wegener audio and data transmission equip-
ment to its line

Megasat will be supplying British systems
with headend stereo processing equipment
for the Thorn EMI music video service Music
Box. Megasat will hold stock on this equipment
in order to provide systems in the U.K. im-
mediate delivery for stereo processing
equipment. Additionally, it will maintain an in-
ventory of this equipment to supply all of
Europe until a more extensive distribution net-
work is established by Wegener for this area.

In addition to the Music Box equipment,
Megasat will assist in establishing new mar-
kets for the Wegener Panda Il noise reduction

system, as well as data transmission, network
control and SCPC systems.

This distribution deal marks the entry of the
Wegener product line into the British and
European markets. The Wegener systems
have been approved by British Telecom Inter-
national for use on Intelsat.

Tele-Wire to distribute
new Berko modulator

EAST FARMINGDALE, N.Y.—Tele-Wire Sup-
ply Corp. has agreed with Berko Technology
Corp. to distribute the Berko UVM-432Q tun-
able standby modulator/processor

The newly developed UVM-4320 is an
economical standby unit, according to the
company, with advanced features such as
105-channel input and 36-channel output
capabilities, baseband audio/video and RF
inputs

COMMUNICATIONS TECHNOLOGY



Now when you install CATV converters,
you caninstall Panasonic' reliability.

When you install the new Panasonic
CATV converters for your cable
customers, they'll be getting far more
than just the reliability they've come
to expect from Panasonic

Take our TZ-PC110 with full-function
infra-red remote control. It includes
subscriber-oriented features such as
15-channel memory to make tuning
easier, two-speed up/down scan

tuning for quick search and a built-in
holding bay for the remote when not
in use. Even an optional parental
guidance key so your customers can
control the channels children watch
When remote control isn't yet a
customer priority, there's the “remote
ready” TZ-PC100. And it accepts our
optional remote control unit at any
time, since no field retrofit is needed.

So now there is no reason to give
your customers just any CATV con-
verter. Give them the performance
and reliability of Panasonic

For information on how to supply
your cable system with Panasonic
CATV converters, call (201) 392-4109

Panasonic

Industrial Company




PREVENTINVE MAINTENANCE T

Zen and the art of cable
system maintenance

By Raleigh B. Stelle lll
Vice President of Marketing Texscan Corp

Robert Pirsig's novel, Zen and the Art of
Motorcycle Maintenance, provides the basis
for these thoughts on CATV system main-
tenance. System maintenance requires a
unique frame of mind; or in modern termin-
ology, "mind set.” This mind set must exist at
all levels in the system heirarchy, from newest
installer or clerk to the general manager or
corporate officer. Everyone must understand
and be committed to a system maintenance
program. If this mentality fails to exist at any of
these levels, the maintenance program will
falter and eventually fail.

Modern automobiles will go 100,000 miles, if
properly maintained. If this is true, why are
used car lots full of 2- to 3-year-old machines
with 40,000-50,000 miles? Because the warn-
ing signs at 10,000-20,000 miles were ig-
nored. . . problems occurred that made it
more attractive to trade cars than to fix them.
Why don't most people follow maintenance
programs? Poor mind set. Too much time. Too
much money. Can you afford to "trade-in” your
CATV system the first time it begins to show its
mileage? Equipment vendors would love it, but
that's a little unrealistic, isn't it? The alternative
to this scenario is simple, but requires the
dedication of every person in the system.

System longevity: How you can help

The easiest systems to maintain are new
ones. There is no catch up to do, no major
overhauls. Firstly, see that the system is me-
chanically sound from day one. Monitor con-
struction crews closely and demand rework for
items not meeting good engineering practice.
Secondly, construct and maintain a log of sys-
tem performance at all key locations. This log-
book should be initiated during the proof and
should contain as a minimum:

1) At each trunk location—the date—the
temperature

Input levels

Output levels

Swept response pictures
AC input voltage

DC regulated voltage
Transformer tap

Pad value

Equalizer value

Interstage equalizer values
Special notes

Station configurations
Reverse input levels
Reverse output levels
Reverse swept response
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0) Reverse pads values
p) Reverse equalizer values
q) Special reverse notes
r) Pilot carrier levels
s) Calculated VS actual for
e C/N
e CTB
e Xmod
® Hum

2) At each line extender—the date—the
temperature

Input levels

Output

Swept response pictures
AC input voltage

DC regulated voltage
Transformer tap

Pad value

Equalizer value
Interstage equalizer values
Special notes

Station configurations
Reverse input levels
Reverse output levels
Reverse swept response
Reverse pads values
Reverse equalizer values
Special reverse notes
Pilot carrier levels
Calculated VS actual for
e C/N

¢ CTB

® Xmod

® Hum
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3) Record system performance from the
headend to the end of cascade for each trunk,
and the distribution off the last trunk in each
trunk leg.

These records are mandatory because the
initial symptoms of degradation will most likely
be small departures from the way the system
worked when new. The usual approach is to
just “tweak an amp, or change a pad.” almost
anything except diagnosis of the problem and
systematic repair.

Who knows when system performance de-
grades? In a car, the driver or passengers
know; in a CATV system, the installers and
technicians know. And if the problem is bad
enough the subscribers know!

Your first alert system is the installer or tech-
nician. Signal levels at the drop should be
reported and the visual picture quality
checked. If either of these checks fall outside
acceptable limits, first diagnose the cause and
fix it now!

Systems should follow the familiar bathtub

curve of failures. Early failures are a result of
infant mortality of products and construction
flaws. At the end of 12-15 years, the system is
at useful life end and requires major compo-
nent replacement. It's during the inbetween
that degradation must be kept low.

PM strategies (seven steps to Nirvana?)
1) Good PM starts with the system de-
sign. . .asystem thatis "squeezed" for the
last tenth of a dB on spacing; cable losses
at nominal, instead of maximum; amplifier
gains at maximum; these are harbingers of
future problems. Inthis situation, there is no
reserve in the design and trouble wil!
eventually come.
The second PM strategy is sound con-
struction to documented and proven engi-
neering practices
There must be a preventive maintenance
plan. This document must spell out system
tolerances, schedules for monitoring per-
formance and procedures for trouble-
shooting and repair.
4) The system log is essential. Without knowl-
edge of the beginning we have no method
to measure today's performance.
Trained and motivated personnel are es-
sential. They must want to make it work
properly and keep working properly. No
system can afford a lackadaisical attitude
on the part of any employee.
A reporting system that makes manage-
ment aware of system performance also is
mandatory. These systems may be as
simple as a monthly meeting, or a com-
plicated field report analysis with lots of
paperwork. The type of system is not so
important as the fact of its existence.

7) Do not overlook the RF leakage monitor as
a source of data in system performance.
Each truck and each installer/technician
needs one of these devices. RF leakage is
symptomatic of any of the following
problems.

e Cracked cable (trunk or distribution)

® Bad drop cable or poor drop ground

® |Loose connectors

® Loose covers on amplifiers, taps, pas-
sives, etc

If RF can get out, it can also get in, which

leads to co-channel interference from local

stations, possible AGC instability and ul-

timately water. Water means corrosion,

hum, increased RF attenuation and AC and

DC resistance. Eventually this means re-

placement of components and cable. This

scenario can be called a "death spiral.”
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The foregoing may sound Utopian, but the
penalty for ignoring this vital aspect is enor-
mous. The customer dissatisfaction alone
makes strong men weep; not to mention that
the cost torebuild is staggering! The real world
is: "Pay me now; or you'll really pay me later.”

COMMUNICATIONS TECHNOLOGY
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TELSTA VAN OR UTILITY
MOUNTED LIFTS

We made a great value better than ever

Telsta A28C’'s are the most wanted
lifts in the CATV industry. Now, we've
made them easier than ever to own.

First, we're offering them at a price far
lower than you would expect. Not just
stripped down models, but fully
equipped lifts like the ones above.
Complete, down to the tool hangers.
You simply can’t buy a better lift at a
better price.

Secondly, delivery has never Dbeen
faster. Telsta maintains a chassis pool
at our plants, so there is never a long
wait for delivery.

And finally, you can get a Telsta A28C
with our new APU (Aerial Lift Power
Unit). This is an outboard mounted,
heavy-duty industrial grade engine/
generator which powers the three-way
boom movement and provides 2250
watts of 110V AC power for your tools.
Unlike other lifts, the boom can be
operated with the truck engine off,
thus eliminating overheating, conserv-
ing fuel and reducing battery drain.

Take advantage of Telsta's low prices,
quality features, and fast delivery now.

COMPANY T PO Bus hith 10D Wy
APPARATUS DIVISION — -]
A Unit of The Penn Central Corporation MOPECO PUREGAS TELSTA — . kML rers GA
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Some distributors
only know
the part numbers.

And that’s all they know. So, if
you don’t have a part number,
forget it.

We know how the equipment
works. We have to: Cable
Services also builds systems. And
we know how to service the
equipment. In-house.

So get out of the numbers
game. Call Cable Services for
immediate delivery. From the
head-end to the drop, we stock it.

Cable Services Company Inc.

2113 Marydale Avenue, Williamsport, PA 17701

Phone TOLL FREE:

800-233-8452
(In PA:) 800-332-8545

See us at the Atlantic Show,
Booth 550, 552, 554.
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Dishing for success

By Bob Schumacher
Telecommunications Engineer
Amerncan Television and Communications Corp

Almost exactly nine years ago, the first re-
ceive-only satellite earth stations were put into
operation. During that nine years the cable TV
business has been rejuvinated and revolution-
ized and in the process, a few grown men have
been made to cry.

The first shock came when the Federal Com-
munications Commission ruled that a receive-
only station had to be licensed. Never before
had a license been required to receive RF
signals —transmit, yes, but not to receive. And
then, the smallest "dish” that could be licensed
was the 10-meter size. To put a 10-meter sta-
tion in operation at that time cost approxi-
mately $105,000.

Fortunately, later, the small aperture anten-
na was approved and the satellite business
boomed. Frequency coordination and licens-
ing were still required but the cost of an earth
station with necessary electronics decreased
significantly. If there were no problems with
frequency coordination, a 5-meter antenna
with electronics could be installed for
$25,000-$30,000. In isolated situations the
only antenna that would coordinate was the
conical horn, which cost approximately four
times that of the 5-meter antenna. Even so,
compared to the 10-meter installation, it was a
bargain and made many sites useable that
otherwise could not have been considered

Engineers being what they are, have their
own definite ideas as to minimum specifica-
tions, etc. We happen to believe a minimum
video signal-to-noise ratio for use in our cable
systems should be 50 dB for 4 degree satellite
spacing and 52 dB for 2 degree spacing. As a
result, each earth station is individually engi-
neered for its specific geographic location,
dictating antenna gain (size), low-noise ampli-
fier (LNA) temperature, etc.

Since the original “cable satellite” (Satcom
Il) was parked at 119 degrees longitude, the
station performance was calculated using the
parameters for that geostationary position.

New satellites, new problems

Just as we began to relax we received an-
other shock: Satellite service for cable was
moved to Satcom | at 135 degrees longitude.
Great news for Hawaii and the western two-
thirds of the United States but not so great for
all the operators in the eastern third of the
nation. The stations that were so carefully en-
gineered to meet specs on Satcom |l were
suddenly only marginal performers due to the
lower “look angles” and different “footprint” of
Satcom |. Some operators received a severe
jolt (emotionally and financially) when they
discovered that their antenna could not "see”

1
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In instances of extreme interference, a coni-
cal horn can solve the problem.

the satellite because the path was blocked by
ahill, building or trees. Some even discovered
that the foundation and base of the antenna
had not been properly orientated with the geo-
stationary arc when originally constructed.
Due to the demand for transponders by
programmers, other satellites were launched
into orbit. Next problem: Some of the program
services decided to move off of Satcom I.
Many cable operators were obligated by con-
tract or franchise commitments to carry the
new programs or the ones that moved. The
result was the beginning of the "antenna
farms” you can now find virtually everywhere.
Also, there were other minor irritations such as
different methods of numbering transponders
and different polarities for corresponding
transponders on different satellites. Other ser-
vices such as slo-scan news used additional
sub-carriers requiring special equipment.
Eventually the FCC dropped all licensing
requirements for receive-only dishes. Now the
boom really took off. Competition among ven-
dors became intense and prices dropped.
New manufacturers appeared and some of the
older ones decided to forego the earth station
business. On the second try, RCA got Satcom
Il in orbit and everyone had the problem of
realigning their antennas again. Some learned
the hard way that even though they moved the
antenna only a few degrees, the polarity ad-
justment of the antenna is critical as no two
satellites can be positioned exactly the same.
The latest problem is Galaxy | spaced 3
degrees from Satcom llI-R and more program
moves. In addition, there is the 2 degree spac-
ing rule. At the present time no one seems to
know when the 2 degree spacing of C-band
satellites will become a reality. Three degree

COMMUNICATIONS TECHNOLOGY

William Eager

spacing is here and that in itself poses some
interesting questions. When is 3 degrees not 3
degrees? It depends upon where you are lo-
cated. Certainly Galaxy | is positioned at 134
degrees and Satcom IlI-R is at 131 degrees
and that is 3 degrees of separation in the
geostationary arc. Calculating the azimuth
angles for an earth station antenna located in
different parts of the country tells us that the
angle of separation changes drastically. For
example, in San Diego the azimuth to Galaxy |
is 209.13 degrees and to|lI-Ris 204.4 degrees
or a separation angle of 4.73 degrees. In Den-
ver the azimuth to Galaxy | is 221.2 and to I1I-R
it's 217.6 for a separation angle of 3.6 degrees.
As you move further south and east, things get
rough! In Orlando, Fla., the azimuths are
249.94 and 247.9—a difference of only 2.04
degrees. In some locations, Cassegrain an-
tennas have a bit of a problem with the 3
degree spacing due to their sidelobe
characteristics.

New designs provide opportunities

In 1981, Norm Weinhouse of Hughes Com-
munications Inc. demonstrated the multiple-
feed concept for parabolic reflector antennas.
Today there are at least five different manu-
facturers offering a multiple-feed system. Also,
larger multiple-feed spherical or torus shaped
reflector antennas may be purchased as a
"one antenna” alternative to multiple antennas
or to antennas retrofitted with multiple feeds.
As always, there are good and bad points to
any approach. The name of the game is to get
the "most bang for the buck.”

If the multiple-feed concept is used, you
may want to consider multiplexing the signals
from a LNA (3.7-4.2 GHz) and the signals from
a downconverter system (760-1,260 MHz or
similar) on one feed line. This does require IF
receivers but certainly saves on expensive
feed lines. If the initial installation called for
extremely long feed lines or the existing con-
duit cannot handle more cables, this approach
can be a real life saver.

Will a multiple feed (MF) work for you? To
make a logical decision requires a little re-
search. If you now have any terrestrial micro-
wave interference, chances are a MF will not
be useable, although in some cases you can
play games with the MF and actually decrease
the interference. Also, you can do some won-
derful things with IF traps if the undesired
carriers are not of greater amplitude than the
desired carriers. If you do trap, be careful not
to overdo it. Do not trap the offending carrier
below the noise floor of the received signal.
Trapping too deeply can create more prob-
lems than it solves. Also, remember that ter-
restrial FM signals vary in amplitude and width
due to channel loading. During peak hours,
telephone carriers decrease in amplitude but
increase in width, so trap for worst case
conditions.
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Kick up your
| heels'p y

It’s the 25th Annual Texas
\Show, January 30th, 31st and
¥February Ist, 1985 in San An-
tonio, Texas.

Join us for a grand and gala
toast to our Silver Anniversary
Convention and Trade Show.

* Advanced marketing

seminars.

* Best exhibitor’s show, ever!

* Great entertainment, fes-

tivities and good times.

You know that it'll be a
gréat time . . . so make plans
naw to join the celebration of
a quarter-century of service to
th&Cable TV industry.

- The Texas Show-
Silver Anniversary
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Multiple feeds are being used successfully
in many cable systems today with the Satcom
I1I-R/Galaxy | combination being the most
popular. We recommend peaking the existing
antenna on Satcom I11-R and then installing the
multiple feed. New 85 degree LNAs are in-
stalled on the IlI-R coupler and bore sighted
The original 120 degree LNAs are then used
on the Galaxy feed, and it is peaked. Both
feeds are adjusted for maximum gain with
focal length adjustments and the polarity is
adjusted for maximum rejection of undesired
signals. Realign the antenna and repeat the
peaking process until maximum performance
is attained on both satellites. There are many
variables to be considered, but with care,
excellent results can be obtained

Since company policy at American Tele-
vision and Communications requires that all
earth station antennas be licensed full arc, we
are somewhat restricted as to the antennas to
be purchased. Depending upon location, they
vary from the 4.2-meter conical horn to the
7-meter prime focus antenna. No 10-meter
antennas have been purchased since 1976

Now that 2 degree spacing is a distinct
possibility, the new offset-feed rectangular an-
tennas are creating considerable interest. It
appears that they may be the answer to many
of our problems when 2 degree spacing is
implemented. If the FCC were so inclined, it
could alleviate that problem easily by spacing
satellites 2 degrees apart but alternating C
band and Ku-band. effectively making the
spacing for either band 4 degrees. Since the
FCC has already addressed the polarity prob-
lem, the alternate placement would be an ideal
solution for the C-band users. (It would also
save all of us a bunch of bucks.)

Great selection, right prices

The selection of equipment for use by the
cable operator has never been greater and the
prices are right. New concepts are being pre-
sented constantly, and the choices are prac-
tically unlimited. LNA prices are approximately
10 percent of what they were nine years ago
The receivers available today are much better
than then and cost only about 16 percent as
much. The low-noise converter (LNC) system
is ideal for long feed line runs or for multiplex
ing on existing feeds. | would suggest con-
sidering converted frequencies carefully as
there are several available. They range from
270-770 MHz to 940-1,440 MHz. Because of
the possibility of interference being created by
your cable system electronics or business
radio system, the higher frequencies may be
more desireable. Most converter systems are
designed to use 75 ohm cable for feed lines,
allowing the use of available P-1 or P-2 types
as used in the cable system

For the antennas that can be licensed
prices vary from approximately $3.500 for a
4.2-meter parabolic to about $21,000 for the
conical horn. These prices do not include
shipping or the installation. Sizes and shapes
are available to fit any need. Shop around for
the best value on all components. You will be
pleasantly surprised at the cost of a good
receive-only station today

COMMUNICATIONS TECHNOLOGY
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Stationmaster.
The completely automatic system
for inserting and verifying commercials

on cable television.
Stationmaster is the only equipment you need to insert commer- technology. Every Stationmaster is custom-programmed for the
cials as well as verify for the client that his advertising ran when individual cable system. Secret: EPROM (Electronically Program-
he directed. And when we say Stationmaster stands alone, we mable Read Only Memory) circuitry.
mean it. Al operating components are on Printed Circuit boards.
HANDS OFF! Stationmaster operates by itself 24 hours tationmaster is totally software-based.

a day, year after year. DON'T CALL US, WE'LL CALL YOU.
TV Watch calls its Stationmaster accounts once a
month just to "check in." Otherwise, we might never
hear from them.

HI-TECH. Stationmaster’s secrets are in the software.
It comes with a built-in verifier Secret: CMOS chip

When Stationmaster arrives, we will be there to hook
you up and we won' leave until we have trained your
technical personnel.

Get more information today. Call or write: TV Watch,
1819 Peachtree Road, N.E., Atlanta, GA 30309.
(800) 554-1155. In Georgia, (404) 355-0100.

INSERTION EQUIPMENT
LOCAL ADVERTISING SALES

An affiliate of United Media Enterprises, a Scripps-Howard Company



Two degree spacing:
A mixed blessing

ffect of 2 degree

This article will
namely rhe /nrerlerence that may be produced
by adjacent satellites in receive-only systems

antenna design and the approach by va

manufacturers to mitigate potentially adverse

effects that may result from the recent Federal
ision

By Colleen McGuire

107

the Foaderal ommunications

jecision known
as the “open skies policy” effectively chanqmq
the domestic salellul co

competition, satellites as a means of com-
munlcallons moved from being enigmatic ve-
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oc for nation and remol ation

links to a more nignly visibe

Yosition as an effective and profitable means
3

combined with significant economies of scale
helped to spur an increase in demand for
the skies
also lead to changes on the ground with con-
current advances in earth station electronics

[IO(lb have bene ltted greatly from both
A~ MI
y sta-
y in CATV, SMATV and back-

yard video entertainment applications

tive means of communications than land lines,
and the demand for such services is expected
to increase for some time to come. In 1970 the
United States had approximately 10 satellites
in geostationary orbit. By 1984, this number
increased to 19 and by 1990 there are ex-
pected to be 40 satellites in operation in the
orbital arc

The finite limit to the amount of space within
the geostationary arc and the mushrooming
growth in demand for transponder space
prompted the FCC in 1981 to propose a reduc-
tion in the space between each satellite in
order to accommodate their increasing num-
ber. While the recent ruling in favor of 2 degree
spacing has been welcomed by many in the
satellite industry, concern is being expressed
over the potential adverse effects of inter-
ference introduced by closer satellites on
receive-only earth stations. Before examining
the specifics of this interference, and its effect
on earth station antennas, we will briefly look at
the basics of antenna design

Basic antenna design
The two primary characteristics of an earth

COMMUNICATIONS TECHNOLOGY
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satellites in
geostationary

orbit. . .by 1990 there
are expected to be 40’

station antenna are its gain and pattern of
radiation. Antenna gain is primarily a function
ofthe surface area of the reflector. The charac-
teristic radiation pattern, however, can vary
from one antenna to another. This is based
upon several factors including reflector and
feed design and manufacturing tolerances in
the reflecting surface.

When considering the ability of an antenna
to discriminate one signal from another, this
pattern of radiation is critical. One such pattern
is given in Figure 1 for the Jerrold 4.5-meter
receive-only antenna

The two primary parts of the radiation pat-
tern are the main lobe or beam—the area
where a majority of the antenna’s radiation is
focused—and a number of sidelobes of radia-
tion surrounding the main lobe

The main lobe

When considering the characteristics of the
main lobe, the actual width of the lobe com-
monly referred to as the antenna's beamwidth
or "angle of view," is of primary importance. In
designing an antenna, it is most desirable to
have as narrow a beam as possible so that a
majority of the antenna’s gain is focused on the
desired signal, rather than that of adjacent
undesired signals.

Like antenna gain, the beamwidth of an
antenna is a function of the diameter of the
reflecting surface. Beamwidth, however, is in-
versely proportional to antenna size such that
a larger antenna will have a more narrow
beamwidth and a greater ability to dis-
criminate between incoming signals. The re-
cent trend is to downsize the receive-only
earth stations for SMATV and home video mar-
kets, however

A common method of measuring earth
station beamwidth is to refer to its "half-power”

Figure 1: Radiation pattern for the Jerrold C4A 4.5-meter antenna
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What’s the chance of saving
your cable system a

MILLION DOLLARS

over the next 5 vears?
Greater than you have ever imagined!!!

Let QUALITY RF SERVICES

build up your “savings” by:

Increasing your channel capability without rebuilding
* Hybrid P.C. Boards — Your Alternative
To Purchasing New Amplifiers.

* Hybrids To Upgrade to 450 MHZ —
(With a Minimal Dollar Investment)

Supplying you with tested Replacement Components
* Specifications Tested — Rigid Quality
Controlled Inspection Procedures

* Huge Inventory — Most Cases Orders

Processed and Shipped Same Day.

Individualized Service — Have a Special Parts
Request? We Will Find It For You.

Having readily available FREE Technical Assistance

* 35 Years CATV Technical Experience — A
Knowledgeable Staff of Engineers and Tech-
nicians to Handle Your Technical Problems.

Our Own Repair Lab — Keeps Our Parts
Honest and Our Technicians Aware of the
Industry’s Latest Innovations.

* Friendly Staff — Our Aim is to Make Your Call
The Most Pleasant Transaction Of The Day.

Start Increasing Your SAVINGS Today!
@l:\) l: Call Quality R.F. Services, Inc.

1-800-327-9767 In Fla. 1-800-433-0107
825 Park Way, Suite 3 — Jupiter, Fla. 33458
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or the width of the main lobe measured at
power points 3 dB down from the axis of the
main lobe. However, when considering the
reception of video signals for CATV or SMATV
applications, it is more useful to measure the
beamwidth as the angle between points at
least 18 dB down from the axis.

If the beamwidth calculated at the power
points 18 to 23 dB down is greater than 4
degrees, an adjacent satellite signal at 2 de-
grees is likely to interfere. However, it should
be pointed out that the 2 degree spacing re-
fers not to the hard angle that an antenna sees
between two satellites, but to a difference in
longitude. The actual angle that an antenna
sees between satellites may vary anywhere
from 2 to 2.3 degrees depending on the loca-
tion of the earth station.

For example, if the earth station were in
Southern California pointed at theoretical sat-
ellites spaced at 122 degrees and 124 de-
grees longitude, the hard angle between them
would be 2.35 degrees. If the earth station
were in Maine, and looking at the same two
satellites, the hard angle would now be 2.12
degrees. Therefore, the earth station in Cal-
ifornia may have a little more tolerance in
beamwidth than that in Maine.

One proposal made to reduce this type of
interference is to alternate polarizations be-
tween satellites. In such cases, channel one
on satellite A may be vertical while on satellite
B, the adjacent satellite, it would be horizontal.

While this may certainly help an antenna's
ability to discriminate signals, one would be
ill-advised to depend on this type of isolation
as it is extremely weather dependent. Both
rainfall and snow buildup on the antenna can
wipe out any benefits derived from this cross-
polarization from adjacent satellites.

Antenna sidelobes

The second major consideration in an an-
tenna’s ability to discriminate between desired
and interfering signals is its sidelobe radiation
pattern. Figures 1 and 3 illustrate that, in ad-
dition to its main beam, an earth station anten-
na has several sidelobes of radiation directing
360 degrees around the focal point of the
antenna.

Interfering signals from terrestrial micro-
wave links or adjacent satellites may fall at the
center of these sidelobes (Figure 2) and be
subject to gain relative to the magnitude of the
sidelobe. If the gain of these sidelobes is suf-
ficiently small, few problems will exist. How-
ever, if the resulting carrier-to-interference
(Ch) level, the ratio of the interference from all
sources—adjacent satellites and terrestrial
microwave —is less than 18 dB for CATV ap-
plications, interference will be perceptible.

In addition, the ratio of C/l from adjacent
satellites is not only a function of where the
signal is received within the antenna'’s radia-
tion pattern, but is dependent on the relative
power or EIRP (effective isotropic radiated

COMMUNICATIONS TECHNOLOGY
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power) of each satellite. While the designed
power level for adjacent satellites may be the
same, one should take into consideration a
potential power difference of approximately 3
dB due to such differences as age when de-
termining the degree of interference between
signals

As mentioned earlier, the hard angle an
antenna sees between satellites spaced 2 de-
grees apart varies depending on location. This
point also should be kept in mind when analy-
zing antenna sidelobes. For example, it would
be inaccurate to assume that, since there is a
null in your antenna pattern at precisely 2
degrees, interference from adjacent satellites
would be minimal.

The FCC—after extensive calculations to
determine the interference of each current and
proposed satellite with all of the other satel-
lites—derived a new pattern envelope. It is
defined as follows (where 6 is the angle in
degrees away from the axis of the mainbeam):

29 - 25 log € dBi FreEoe?

+ 8 dBi 7°7< =92
32 - 25 log © dBi 92°< O =48
- 10 dBi 48° < O = 180

Current regulation is such that the peak gain
of any individual sidelobe may not exceed this
envelope by more than 3 dB for angles be-
tween 1 and 7 degrees. For angles greater
than 7, the envelope may be exceeded by 10
percent of the individual sidelobe peaks

Although a number of antenna manufac-
turers have expressed concern over the diffi-
culty to meet this radiation pattern, the FCC
has not as yet received any alternative pattern
recommendations. While receive-only earth
stations are not required to be licensed by the
FCC, the antenna's pattern envelope must
conform to these standards in order to be
licensed. In doing so, it will be protected from
interference from new terrestrial microwave
installations

Meeting FCC specs

The following is a partial list of some of the
approaches being taken by antenna manu-
facturers to meet FCC requirements

1. Using prime focus feed designs. Cas-
segrain feeds, which employ a dual re-
flector surface, tend to contribute more to
sidelobes as a result of spillover radiation
from the second reflector

2. Using corregated feed systems to re-
duce sidelobes to some extent and to
achieve low cross-polarization isolation

3. Improving tolerance in the design of the
primary antenna reflecting surface
Some industry experts recommend a tol-
erance of at least .03 inches rms

4. Using off-set feed antennas for sig-
nificant improvements in sidelobe
characteristics. This is achieved be-
cause of reduced blockage of the aper-
ture by the feed

Itis clear that 2 degree spacing is a reality.
The growth in demand for satellite tele-
communication services will require reduced
satellite spacing to accommodate the increas-
ing number of devices. The implementation of
this policy is not well defined at this point,
however, it is possible that it will be several
years before 2 degree spacing applies to en-
tertainment video satellites. In addition, the
impact of 2 degree spacing is not obvious for
each installation. CATV, SMATV and other po-
tential users of satellite receive-only earth
station systems should take into consideration
some of the points mentioned here when pur-
chasing any new equipment
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Antennas, such as Microdyne’s AFC offset-feed design, provide reduced sidelobes and an

improved carrier-to-noise ratio.

‘The best thing you can
do to protect your
system from
obsolescence is to
install the largest and
best-designed antenna
you can afforad’

Two degree spacing: Will it work?

By James B. Grabenstein
Senior Applications Engineer. Satellite Communications
Microdyne Corp

The question of whether or not current sat-
ellite systems will work at 2 degree spacing is
being asked many times a day throughout our
industry. As is often the case with questions
relating to highly technical problems, an an-
swer cannot be given without raising further
questions: Are we talking about transmitted or
received signals? What is the nature of the
signal and how much power is required? What
level of interference can be tolerated? Is the
problem simply one of antenna radiation pat-
tern, or is it the more complicated question of
flux density?

Let's begin our inquiry with a review of an-
tenna radiation patterns. The Federal Com-
munications Commission, with its proposed
report and order, requires that TV trans-
missions use an antenna that meets a 29 - 25
log € sidelobe performance. Antennas with a
32 - 25 log @ pattern have been accepted for
the transmission of low-power radio and data,
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providing an impact statement is prepared
showing the effect on 2 degree spacing at the
lower power level

Now, since the antenna gain and the side-
lobes are directly proportional (but inversely
proportional with respect to each other) to the
surface area, the larger the antenna, the lower
the sidelobes become. For example, if the
reflecting surface is doubled, the gain in-
creases 3 dB and the sidelobes will decrease
about 3 dB, if all tolerances are kept the same.
To meet the 29 — 25 log O radiation pattern
envelope, a conventional parabolic antenna
needs to be on the order of 7 meters across.
And that is an expensive antenna, in terms of
both unit and installation costs

There is a less costly, smaller aperture an-
tenna that will provide a radiation pattern en-
velope that meets the 29 - 25 log O re-
quirements. This type of antenna (see accom-
panying photograph) is similar to the air
search antennas used at airports and uses an
elongated section of a parabolic surface with
controlled illumination to shape the sidelobe

performance of the antenna. The feed is offset
below the reflector so it does not shadow the
parabolic surface. The elongated sides of the
reflector are then aligned with the horizontal
plane of the geostationary orbit, causing max-
imum attenuation to the adjacent satellites
This type of antenna gives the sidelobe per-
formance of a larger aperture reflector, in the
horizontal plane, at a much lower cost. The
gain is equal to a circular reflector of about the
same total illuminated area, providing the an-
tenna reflecting surface is well designed and
manufactured, and that the feed illuminates
the surface to just inside the edges of the
reflector

Sidelobe performance

But controlling the sidelobes of the antenna
is only a small part of the 2 degree spacing
problem. If we look at the formula that gener-
ates the theoretical sidelobe curves, we can
see that a 3 dB change in the dB constant will
cause a corresponding 3 dB change in the
sidelobe gain curve: L = G - (29 - [25 X log
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Antenna -10dB
size in gain
meters point
1 10°
15 6.7°
2 5112
3 3.35°
4 2.5?
5 2.0°
7 1.45°
10 1.00°

1 4.1°
1.5 247
2 2.0°
3 1.357
4 1

5 .8°

Table 1: Antenna performance characteristics

Typical C-band antenna performance at 4 GHz

Typical Ku-band antenna performance at 10 GHz

1st 1st -3dB
sidelobe hull gain
point point
9° 74 5.2°
6° 47" 3.5°
4.55° 3.55 26°
3.0° 2.35° 1.75°
2.25° ) |72 1.3°
1.8° 1.4° 1.05°
1.3° 1.0° 75
9° 57 52°
3.6° 2.8° 2.2
24" 1.9° 1.4°
1.8° 1.4° 1.05°
1.2° 87° 3
9° A 52
Tz .56° 42°

Vs dB 55%

gain efficiency
point gain in dB
1.6° 30

1.05° 32.25

8° 358

53° 394

4° 418

.32° 43.75
.225° 46.75
157° 49.8

62 37.75

42 414

32 438

217 474
.156° 498
125° 51.75

6)); where L = gainloss frommain beam,G =
gainof main antenna beam, 29 = dB constant,
and © = angle in degrees from main beam.

This difference between the two sidelobe
curves will affect uplinks more than downlinks,
because most satellites have about the same
input sensitivity, although their outputs vary by
as much as 4-6 dB. Uplink antennas therefore
require narrow beamwidths and as low a side-
lobe performance as possible. The power and
bandwidth of the uplink information will affect
the flux density of adjacent satellites. The wid-
er the beamwidth of the antenna, the more
power required to override the normal noise of
the system. So, in theory, the larger the anten-
na, the narrower the beamwidth and hence
less interference to adjacent satellites.

For both uplink and downlink we have a
much better chance of making the 2 degree
spacing work at Ku-band frequencies than at
C-band, because antennas have better per-
formance at high frequencies and we can
therefore use smaller antennas to achieve the
same results. In fact, a 3-meter antenna at
Ku-band frequencies has about the same per-
formance as a 7-meter antenna at C-band
frequencies (see Table 1). The total power
received as interference will be the power
addition of all interferences received from ad-
jacent satellites, adjacent uplink trans-
missions, terrestrial microwave and all other
combined noise. The smaller the antenna, the
wider the beamwidth at the —10 dB and -3 dB
gain points. As can be seenin Table 1, the gain
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of an antenna at 2 degrees is down -10 dB on
a 5-meter antenna operating in the C-band. At
Ku-band frequencies, the same point is
reached on a 2-meter antenna. (Note: This
information was taken from a "Perrygraf” sat-
ellite link calculator, not antenna range pat-
terns, and could vary a few percent from actual
readings.)

Polarization, power and frequency

The real problem with the FCC's approach
to 2 degree spacing is its reliance on reduced
sidelobes. But an even greater attenuation of
adjacent satellite signals could be achieved if
we controlled the polarization, power and fre-
quency of each satellite. In fact, 20-30 dB
isolation could be achieved by using cross-
polarization and controlled frequency
assignments.

This is not a new idea, but it makes a lot of
sense. The telephone microwave and ter-
restrial common carriers have used it for years
to get more traffic per path. Why don't we, as
users, press for some commonsense plan of
frequency and polarization use? The problem
is that each of us sees the problem from our
own narrow point of view. As customers and
users we want inexpensive terminal equip-
ment and would like to use as small an antenna
as possible. As common carriers we would like
to have as many services as we can cram into
satellites in geostationary orbit, and we want to
maintain our freedom to change power levels
and frequency. As manufacturers we need

standards in frequency and bandwidth for-
mats to reduce the cost of manufacturing, yet
we want to be able to change the products as
market demands vary. None of these reduces
the problems of closer satellite spacing. Over-
shadowing this whole picture is the respon-
sibility of us all to protect the geostationary
orbit as an international resource.

Itis clear that we will need to make 2 degree
spacing work. We need to develop standards
of transmision that will not conflict with the
development of the free market. Satellite serv-
ices are competitive wi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>