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PRODUCT PRICE LIST: 
Swagursat S220.00 
SuperSwagursat S295.00 
Swagur-Amp-L $225.00 
Bias T $80.00 
Bias T with amplifier  S125.00 
Swagur-Amp-V S195.00 
Swagur-Horn-C S120.00 
Swag u r-LA S130.00 
Swagur-T-V (bias T for 137 MHz) S75.00 
OFS Weather-FAX S445.00 
S&H S8.75 ($25.00 foreign) 

b 

• Swagur-Horn-C 
A feed horn for circularly p ized signals. It can be 
ordered for 1691,1535 or 14 MHz. Has an excellent 

26 db return logs. Use with a 3 foot or larger dish. 

Swagur-T-A 
Bias T's with and without amplification to feed 

voltages to your LNA out at the antenna. 

Swagur-AMP-L 
Minimum of 3.5edb gain from 1 to 2 GHz. Has a noise figure 

of less than 1 db. Male N connector on input with a female N 
connector on the output. Case measures 2.5 x 2.5 x 1.6 inches high. 

Swagursat 
Designed for owners of ICOM R7000 & R7100 

receivers. It produces superb weather pictures. 

SuperSwagurSat 
Identical to the Swagursat except it also receives 

30 KHz audio like that found on the Inmarsat satellite. 

Swagur-LA 
Our 1 to 2 GHz line amplifier can be placed in the 

coaxial lire to provide further amplification. 

Swagur Enterprises • P.O. Box 620035 • Middleton, WI 53562-0035 • Phone/Fax 608-592-7409 

Web page at: http//www.execpc.com/—swagur/ • E-mail: swagur@execpc.com 



Satellite 
¡Ines The Journey Back to Mars 

Cover Story 

Cover Photo: An artist's rendition 
of the Mars Global Surveyor in 
orbit around the red planet of 
Mars. The spacecraft is expected to 
arrive in orbit in September 1997. 

By Philip Chien, Ecrrth News 

With the possible discovery of 
ancient life on Mars, interest in 
the red planet has never been 
higher. On the heels of that 
major scientific discovery, NASA 
is launching two separate space-
craft towards Mars in the next two 
months. STstaffer Philip Chien 
takes an in-depth look at our new 
mission to Mars, starting on page 
10. Complete details on the Mars 
relay flight test experiment—in 
which you can participate—are 
outlined on pages 1546. 
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Bringing Space Down to Earth 
By Len Losik 

Seven years ago scientists started a bold initiative to show that an 
inexpensive satellite could go to the moon and send back useful 
scientific data to Earth. That bold initiative is now known as NASA's 
Lunar Prospectarand it is scheduled to launch next year. Story on page 
18. 

ST Satellite Profile: SOHO 
By Philip Chein 

Known as "Europe's Hubble"—the Solar and Heliospheric Observatory is the 
most sophisticated solar observatory on or off the Earth. Learn more 
about SOHO and where to see its spectacular photographs, starting on 
page 22. 

Phase 3-D Slated to Launch 
A tentative date has been set tor the launch ot amateur radio's most ambitious 
project ever built—Phase 3-D. ESA will carry the satellite into orbit in April 
1997 aboard their second Ariane 5 test flight. In the story starting on page 26, 
we will show you the latest pictures of the satellite and update you on the 
spacecraft's uplink/downlink frequencies. 
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Universal Scores a Hit: 
The SCPC-200 Receiver 

One of the most popular add-
ons for the personal TVRO system 
is a single channel per carrier 
(SCPC) receiver. ST columnist, 
Ken Reitz conducts an ST Tests on 
the latest entry in the SCPC 
market place—Universal SCPC-
200 receiver—on page 91. 
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SAT TRACKERTm Et Nova 
the best Satellite 

Trackin a solution!! 
SAT TRACKER"' , Nova and 
Frequency Manager have 
been combined to offer a 
complete hardware and soft-

ware combination for your station 
and rotor control systems as well as 

logging. Nova provides full position infor-
mation (azimuth, elevation, range, height, frequency , mode, etc.) in 
real time. Data is automatically updated approximately 5 times per 
second on a 33 MHz '486. All functions are accessed via the mouse; 
you may operate Nova and SAT TRACKERTm almost entirely with-
out touching the keyboard. 
Nova includes 16 maps in 2 sizes, for a total of 32 maps. Mercator 
projection (rectangular) with zoom view of any continent, whole-
Earth central longitude may be set for Europe, North America, or the 
Pacific; country name labels on/off; up-to-date political boundaries; 
easy-to-see satellite footprints; up to 6 satellites plotted simulta-
neously. Orthographic (view from space) projection with full Earth 
positioning and manipulation, ground tracks, foot prints, and real-
time orbit shapes; up to 6 satellites visible. Sky temperature (3 bands: 
50, 136, and 4,00 MHz) with current satellite and antenna positions. 
Radar map showing all visible satellites and antenna position. Grid 
square maps centered anywhere in the world, with point-and-click 
bearing/distance display. AutoTracking via the popular SAS! Sat 
Tracker, Kansas City Tracker, and AEA ST-1 hardware interfaces. 
Nova also includes full control of frequency (with or without real-
time Doppler compensation) and mode of all modern satellite trans-
ceivers: ICOM twins, '970, ' 820, and others, Yaesu FT-736, Ken-
wood TS-790. Frequency adjustment is made by on-screen knobs, 
buttons, sliders, or the key-
board. TX and RX may be ad-
justed separately or linked (nor-
mal or inverted). Frequency 
control is through a user-select-
able serial port via Frequency 
Manager or the radio manufac-
tures interface (not required 
with Frequency Manager). 370 
memories are available for your 
local repeaters, etc., plus 8 indi 
vidual memories for each satellite. 
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EMOTO 
EV700D5X 

Satellites pass through space 
dimensions and the 
EV700D5X is designed to 
track satellites. This AZ - 
EL Rotator is fully com-
puter compatible using 
Sat Tracker Software or 
other user programs. 
EV700D5X is the stron-
gestAZ-EL 
system 
available 
for todays 
amateur 
market. • 

in three 

Additional features 
of Nova: 

• Built-in logging 
(separate logs for each satellite it desired) 
• Super-easy Keplerian element updating 
(AmsAr or NASA 2-line) 
• Real horizon modeling for user-defined 

footprint display 
• Satellite editor with drag-and-drop arrangement 

of satellites and groups (20 groups of up to 30 
satellitesigroUP) 

• Up to 2,000 satellites in database 
• Fast rise-set AOS/1.0S calculations 
• Multiple-satellites/one observer 
• One satellite/two observers with mutual 
window information 
• Multiple Satellites/Multiple observers in real time 
• Satellite-to-satellite (+/- one or two observers) 

• Full eclipse predictions 
(orbit-by-orbit and full day summaries) 
• Satellite Script, a time-ordered sequence 
of multiple passes of multiple satellites; 
printed listing or real-time antenna control 
• Daily and Monthly Moon conditions 
• Customized grid square maps for any location. 
with point-and-click bearing/distance 
calculations ( maps may be laser-printed) 

• 2,000-city + DX«. country + EME directory 
databases + Buclunaster &-QRZ! CD-ROM lookup 

• Includes three TSR programs for background 
tracking/tuning (ICOM, Yaces. Kenwood) 

System requirements: 
11e(..onabination of SAT TRACKERTN and Nova require only 420KB of conven-
tional memory. Requires a math coprocessor, VGA graphics, mouse, and about 2 
MB of hard disk space. SAT TRACKERTMl and Nova run as DOS or Windows 95. 
Call your Dealer for $$$S. 

SKYCCDM, 
Skywave Propagation 
Prediction Software for 

Windows 3.1/Windows 95 
Pick a location from SKYCOM 2.0 s database of over 
400 call sign prefixes. Tell SKvCOM 2.0 where you 
are, your transmitter power, your antenna gain In-
put the current solar flux 
or sunspot number. 
SKYCOM 2.0 instantly 
predicts and evaluates 
the MUFs expected for 
each hour of the day, 
calculates total path 
loss, and tells you the 
proper beam headings. 
SKYCOM is simple 
enough for the newest 
novice yet sophisti-
cated enough to enable 
advanced users to fine 
tune parameters. 

CONTACT YOUR 
FAVORITE DEALER 

lectronic Distributors Inc. 
325 Mill Street 

Vienna, VA. 22180 
Ph: (703) 938 8105 

FAX: (703) 938 6911 
Exclusive North and Saw!: American Distributors 



By Larry Van Horn 

Managing Editor 

Trouble with the Satellite Home Viewers Act 

Irecently received a disturbing piece of corre-spondence from my satellite program provider 

PrimeTime 24-(PT24) indicating that I might be 

in jeopardy of losing my regular network program-
ming (ABC, NBC, CBS, and FOX) via satellite. Now 

that might not seem bad to some of you, but it isn't 
making the Van Horn family a bunch of happy 
campers, and I'll tell you why. 

Brasstown is nestled in the Appalachian Moun-
tain chain in rural, southwestern North Carolina. 
We are a considerable distance from any major 
metropolitan center making reception via a local 
affiliate nearly impossible. We have to pay a satellite 
program provider for the privilege of watching 
network TV, commercials and all. 

A law that was enacted by Congress called the 
Satellite Home Viewer Act of 1994 allows home 
owners to receive network broadcasts via satellite if 
you meet all of the following requirements: ( 1) the 
subscriber's TV set is used exclusively for private 
home viewing; (2) the subscriber has not received 
the same network programming by means of cable 

television within the 90-day period before the satel-
lite network service began; and (3) the subscriber is 
unable to receive with a properly installed, properly 
working, and properly oriented, conventional out-

door rooftop antenna an adequate signal from a 
local affiliate of the same network. In order to meet 
the third requirement, the signal strength of the 
broadcast signal you receive from a conventional 
rooftop antenna must be less than Grade B inten-
sity. 

Needless to say, when I received a letter from 
PrimeTime 24 telling me that we could possibly lose 
our network service because of an Act of Congress, 
I itemediately sent e-mail to my elected officials in 
Washington to let them know my point of view. 

Today, I received a reply to one of my e-mail 
letters from 11th District Congressman, Rep. Charles 

H. Taylor. Here is a portion of that letter: 

"Grade B is a technically defined intensity. In 
order to determine the broadcaster's signal strength 
at your home, just call the station, ask for the engi-
neer, tell him/her where you live and ask if your 
house falls within the Grade B contour. There are 

instances where homes fall into the Grade B con-
tour, but still do not receive the signal. In this 
situation, a survey, which requires contracting with 
an engineer, can determine the signal strength. If 
the signal strength is less than a Grade B intensity, 
you would be entitled to receive satellite network 
broadcasts. If the signal strength is Grade B intensity 
or stronger, then you would not be entitled to re-

ceive these broadcasts. If you are interested in pursu-

ing this route, contact your satellite carrier, who 
should be able to provide a list of engineers able to 
conduct a survey." 

Now that is an interesting concept: Not only do I 
have to pay to receive acceptable network program-
ming via satellite, but if in the Grade B contour of a 
local affiliate and even if my signal is unacceptable, 
I have to pay for an engineer to prove that to a local 
affiliate. Something is wrong with this logic and the 
law has to be changed. 

The law should be based on picture quality of the 

user, not on some technical standard of what a local 
affiliate says it should be. Many of you are no doubt 
aware of summer E-skip on channels two through 
six. Ever try to get a local even inside the Grade B 
contour during strong E-skip openings? The same 
applies to tropospheric bending skip. These phe-
nomenon can render local television useless, espe-
cially within the Grade B contour. 

If you are currently receiving PT 24 or Netlink's 
Denver 5, then this scenario can affect you and your 

family. Call or write your elected officials right away. 

Do it today before your network signal goes black. 
The Satellite Home Viewers Act of 1994 needs to be 

changed, and only the consumer will get it done 

during the 105th Congress that convenes in January. 
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PLUS: 
y Multi-room TV viewing 

options & accessories 
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RV's & vacation homes 
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800-500-9264 
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By Wayne Mishier. KG5BI 

E-mail: niishler:rg•aol,corn 

Severe solar stomi predicted 

A massive solar storm that could send 
the Aurora Borealis as far south as Florida 
and wreak havoc with satellite communi-
cations and electrical power distribution 
on Earth is expected to strike within the 
decade. No one knows exactly when the 
storm will hit or how strong it will be, but 
scientists are expecting a billion-ton wave 
of super-hot ionic gas from the Sun to hit 
the Earth's outer atmosphere sometime 
around the turn of the century. "We're in 
a trough of activity now and we know 
we're coming up on a more active solar 
phase," says Ernest Hildner of the Na-
tional Oceanic and Atmospheric Admin-
istration (NOAA). The coming phase is 
expected to be more active than normal. 
When it comes, a U.S. satellite will be in 
orbit to measure the solar wind gusts and 
give meteorologists advance notice so they 
can issue warnings. 

The early-warning NASA spacecraft, 
which scientists call the WIND satellite, is 
scheduled to be launched November 1 
from Cape Canaveral. 

"Because the satellite will intercept 
solar wind streaming toward Earth, NOAA 
space weather forecasters will have about 
one hour advance notice to prepare warn-
ings of geomagnetic storms (which cause) 
sharp fluctuations in the Earth's mag-
netic field that can have disastrous re-
sults," says Ronald Zwickl, chief of NOAA 
Research and Development. 

These fluctuations can interfere with 
geosynchronous satellites, disrupt radio 
communications, and induce powerful 
electrical currents in power lines, pipe-
lines, and train tracks. Asevere solar storm 
in March 1989 caused millions of dollars 
in damage to power transmission equip-
ment from eastern Canada to southern 
California, leaving six million people with-
out electrical power for nine hours in 
Quebec. 

The WIND satellite is just one of a 
series of missions planned under NASA's 
International Solar Terrestrial Physics 
Program. And the U.S. is not alone in its 
study of solar activity. The international 
space community is working together to 
unlock the secrets of the star that gives us 
life. A thousand images a day stream earth-

ward from the sun-gazing SOHO space-
craft orbiting 1,500,000 kilometers out in 
space. Since its launch on December 2, 
1995, the Solar and Heliasplreric Observatory 
has improved the ability of scientists to 
probe the Sun's interior by detecting 
sound waves at its surface. 

Using this technology, the interna-
tional science community has found clues 
to the forces that accelerate the solar 
wind that blows continuously in the solar 
system. By relating huge outbursts from 
the Sun, called coronal mass ejections, to 
previous magnetic changes in the Sun, 
scientists hope to predict such events 
which endanger electrical power equip-
ment on Earth and satellites in orbit. 

"What is breathtaking is SOHO's abil-
ity to explore the Sun all the way from its 
nuclear core to the Earth's vicinity and 
beyond. We can expect a completely new 
picture of how agitation inside the Sun, 

transmitted through the solar atmo-
sphere, directly affects us on the Earth," 
says Roger Bonnet of the European Space 
Agency. 

SOHO is a project of international 
cooperation between ESA and NASA. The 
spacecraft was built in Europe and instru-
mented by scientists on both sides of the 
Atlantic. NASA launched SOHO and pro-
vides the ground stations along with an 
operations center at the Goddard Space 
Flight Center. 

Ultraviolet spectrometers aboard 
SOHO, called SUMER and CDS, were 
designed to analyze events in the solar 
atmosphere and measure temperatures, 
densities, and speeds of motion in the 
gas. 

"By taking the Sun's atmosphere to 
pieces we begin to understand how it 
influences our lives," says Richard 
Harrison of the UK's Rutherford 
Appleton Laboratory. "Surprises here on 
Earth don't come from the steady light 
and heat, which we take for granted, but 
from atmospheric storms that send shock 
waves through the solar system. By mak-
ing temperature and density maps of the 
Sun's atmosphere (using instruments 
aboard SOHO) we expect to find out how 
these storms develop." 

There is a puzzle about how atoms of 
different weights are accelerated to the 
same speed in solar wind. If the speed of 
atomic particles was due only to the Sun's 
heat, heavy atoms would travel more slowly 
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than lighter ones, such as hydro-
gen. This is not the case. Instead, a 
natural electromagnetic accelera-
tor, akin to man-made particle ac-
celerators, operates in the Sun's 
atmosphere and treats all elements 
alike. One of SOHO's main tasks is 
to explain the solar wind, and fur-
ther investigations by UVCS may 
settle arguments about how the 
natural accelerator works. 

Instruments aboard SOHO di-
vide the Sun's surface into a mil-
lion points and measure vertical 
motions once a minute, by com-
paring changes in wavelength of 
light. Movement below the visible 
surface of the Sun is calculated by 
a supercomputer. SOHO actually 
charts magnetic fields at the Sun's 
surface. The pattern of these charts 
will change dramatically in com-
ing years, when the Sun is due to 
swap its north and south magnetic 
poles and sunspots become more 
numerous. 

Daily observations tell of re-
markable activity in many parts of 
the Sun's atmosphere, even at a 
time when the surface observed by visible 
light looks calm. In one case a huge and 
complex magnetic disturbance in the 
Sun's equatorial atmosphere loomed al-
most half as wide as the Sun itself. The 
extent and violence of such events can 
only increase as the Sun becomes more 
active. 

SOHO is due to operate for at least 
another six years, into the next maxi-
mum of sunspot activity, revealing more 
precisely than ever before the changes in 
solar weather with magnetic seasons that 
affect life on Earth. 

Spacelab reveals effects of 

weightlessness 

The European-built Life and 
Microgravity Spacelab, riding in the belly 
of space shuttle Columbia this summer, 
allowed scientists to study the effects that 
near-weightlessness or microgravity of 
space has on astronauts' health, and on 
physical processes such as crystallization, 

Among the In flight Maintenance (IFM) chores that were 
handled by the crew membeis during their almost 17 
days in space aboard the space shuttle Co:umbia was 
one that involved going into the bay beneath the floor 
of the Life and Microgravity Spacelab (LMS-1) Science 
Modifie. Astronaut Terence T. ( Tom) Henricks. mission 
commander. sr mes a tiny flashlight onto some cables 
related to LMS-1 supported computer systems. As in 
the case of the other ¡FM chores, Henricks efforts were 
successful. He was joined by four other NASA 
astronauts ana two internationsl payload specialists for 
the space shuttle duration reccrd-setting mission. 
(NASA) 

solidification, evaporation, and conden-
sation. 

Extended periods in a weightless envi-
ronment can cause physical deteriora-
tion in humans, even ifthey are sheltered 
in a space ship or in protective clothing. 
This is one of the major hurdles that 
scientists must overcome before sending 
astronauts on a flight to Mars or lengthy 
stays aboard the international space sta-
tion. 

In-orbit assembly of the space station 
is only about 400 days away. The first 
element, the Russian-built Functional 
Payload Block is to be launched into low 
Earth orbit in November 1997. The sta-
tion is to remain in orbit for over a de-
cade, providing scientists with a long-
term opportunity for scientific research 
in space, similar to the studies conducted 
in the Spacelab. 

Gravity is one of the physical forces 
beingstudied. The effects of gravity influ-
ence nearly all physical, chemical and 
biological processes. Gravity interferes 
with the study of other forces. This is 

particularly true of processes in un-
stable and sensitive areas between 
different states of matter, such as 
liquid, solid, or vapor. The study of 
these processes in action in a weight-
less environment brings new in-
sights to the behavior of physical 
forces on Earth. 

Research facilities in the 
Spacelab included a special furnace, 
a crystallization facility, a bubble 
analysis facility, and a muscle tester. 

The Advanced Gradient Heat-
ing Facility, a furnace which gener-
ates 1115 degrees Celcius, was used 
for metallurgical experiments and 
to grow semiconductor crystals. 

The Advanced Protein Crystalli-
zation Facility provided astronauts 
with three different ways to grow 
protein crystals, and the means to 
measure their concentrations. 

The Bubble, Drop and Particle 
Unit was used to study how bubbles, 
drops and particles react and inter-
act during melting and solidifica-
tion. It was also used to investigate 
convection, evaporation, and con-
densation phenomena. 

The Torque Velocity Dynamometer, 
which resembles exercise equipment, was 
used to study the effects of spaceflight on 
astronauts' muscles. 

In addition, a set of very sensitive sen-
sors called the Microgravity Measurement 
Assembly were placed at various locations 
in the Spacelab to measure the levels of 
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Aboard the middeck of the Earth-orbiting space shuttle 
Columbia. astronaut Charles J. Brady, mission specialist 
and a licensed amateur radio operator or ham, talks to 
students on Earth. Some of the crew members devoted 

some of their off-duty time to continue a long-standing 
shuttle tradition of communicating with students and 
other hams between their shits of assigned duty. Brady 
joined four other NASA astronauts and two international 
payload specialists for almost 17-days of research in 
support of the Life and Microgravity Spacelab (LMS-1) 
mission. (NASA) 

microgravity. They measured the effects 
of disturbances caused by atmospheric 
drag and by movement of the astronauts. 
The measurements were relayed in real 
time to scientists working on the ground. 

Using "telescience" technology, such 
as will be used aboard the International 
Space Station, scientists were able to 
monitor and control on-board experi-
ments from ground laboratories. 

Interactive TV will dwarf 

Internet 

The information superhighway will 
be a wagon trail compared to the coming 
revolution of interactive television, ac-
cording to the University of Edinburgh 
in Scotland. 

The real information technology of 
the future won't come from home com-
puters and the Internet, say university 
industrial specialists. Rather, it will come 
through interactive television, using the 
family TV set in homes around the world. 
This coming revolution, they say, will 
change much more than our choice of 
programming. It will alter the way we 
socialize, learn, shop, play games, and 

spend our leisure time. 
The possibilities are 

mind boggling. While 
relatively few homes have 
personal computers, 
nearly every home in the 
western world has a televi-
sion set. So this will be a 
revolution that everyone 
can join in. 

This concept was the 
focus of an international 
conference at Edinburgh 
University this past Sep-
tember which for the first 
time brought together 
more than 80 of the 
world's interactive televi-
sion experts from Britain, 
Europe, Asia, and 
America. 

Well-known computer 
experts such as Dr. Bob 
Glass, the man who in-
vented the space walk sys-

tem for astronauts, Chris Crawford, con-
troversial video games guru, and Greg 
Roach, leading interactive film maker, 
mingled and mixed with behind-the-
scenes figures from advertising, media, 
industry and academia. But they weren't 
making small talk. Their objective was to 
assess where interactive television tech-
nology stands at the moment, map out a 
vision for the future, and ask the key 
questions that concern everyone inter-
ested in electromedia. Those questions: 

• What is the commercial potential of 
interactive television? 

• Who are the main players? 
When will it come into common us-
age? 

• What lessons can we learn from other 
media, such as the Internet? 

The conference in the heart of the 
city's Old Town was intended to attract 
businesses considering investing in new 
media, organizations looking for new 
media for advertising and marketing, tech-
nologists working in electronic media, 
media researchers, social scientists, and 
others who need or want to understand 

the cultural and social impact of this new 
coming phenomenon. 

Topics discussed included electronic 
shopping, gambling, community meet-
ings, and voting. 

"There is an urgent need for the pub-
lic to have a say in the way in which these 
new technologies are developed and de-
ployed. It cannot be simply left up to the 
governments who regulate and the com-
panies who produce them. Producers, 
clients, and customers alike need to come 
together to discuss where the digital revo-
lution is heading," says Dr. Alfonso Molina 
of the university. 

Satellite brings school to 

students 

In a new breakthrough in education 
technology, California State University 
(CSU) this year will bring education to 
students via a new satellite distance learn-
ing network, CSUSAT. 

"Distance learning is one way we can 
meet the challenge of the coming enroll-
ment boom," says Molly Corbett Broad of 
CSU. "We don't have enough physical 
facilities here or throughout the system 
to cope with the anticipated increases, 
but with distance learning we can still 

expand access to the University. It is all 
part of our strategic plan to bring CSU to 
the students, while enhancing academic 
quality and improving productivity." 

CSU and Hughes Communications 
Inc. (HCI) joined forces last spring to 
expand distance learning programs. They 
signed a five-year contract for satellite 
capacity aboard HCI's Ku-band SBS 5 
satellite, which orbits about 22,300 miles 
above the Earth. The satellite allows CSU's 
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22 campuses to offer distance learning 
programs through the CSUSAT transpon-
der. 

The CSUSAT network uses digital com-
pression. It offers two channels of video 
programming, increasing the availability 
of classes and reaching students who 
might never be able to visit a campus. 

Seven campuses are using the net-
work this fall to offer a full range of 
classes, including foreign language, po-
litical science, business, and others to 
more than 30 receive sites throughout 
California. CSU Chico, which pioneered 
the use of satellite technology in the CSU 
system, offers 25 upper division courses 
via satellite, and has served more than 
12,000 remote students since 1980. CSU 
says its Dominguez Hills campus is the 
only one west of the Mississippi to offer a 
master's degree in behavioral science and 
negotiation. Other campuses offering 
courses by satellite this fall through the 
HCI agreement are Long Beach, Los 
Angeles, Fresno, Sacramento, and San 
Jose. 

Sea Launch moves forward 

with ground breaking for home 

port 

The idea ol launching spaceci aft!' oin 
platforms at sea rather than dry ground 
moved forward this fall with an August 8 
ground breaking by the Sea Launch Com-
pany for a 15.66-acre home port facility at 
Long Beach. 

Officials representing Long Beach, the 
Port of Long Beach, Sea Launch Com-
pany, and Hughes Electronics Corpora-
tion joined in celebrating the ground 
breaking for the new facility on a site 
previously occupied by the U. S. Navy. 

The site is located on a man-made 
peninsula known as the Navy Mole. It 
includes about 202,000 square feet of 
warehouse, office, and storage space com-
prising 14 structures built by the Navy 
between 1945 and 1989. Sea Launch will 
upgrade those facilities and construct two 
new buildings for processing spacecraft, 
and will make improvements to an 1,100-
foot long by 60-foot wide pier for docking 
its launch vessels. 

This home-port facility, which will be 
about a year in construction, will serve as 
headquarters for Sea Launch, a unique 
commercial space company that will use 
two Long Beach-based vessels to launch 
satellites from remote sites on the Pacific 
Ocean. A 430-foot semi-submersible 
launch platform and a 620-foot assembly 
and command ship are now under con-
struction. The platform is being built in 
Norway; the command ship in Scotland. 

Sea Launch sees several benefits to 
launching from sea. Land-based launch 
sites require huge amounts of real estate. 
Ariane's "space city" in French Guiana 
cost more than $4.5 billion, according to 
the London Sunday Telegraph. But an ocean-
going launch platform can simply move 
to an empty stretch of sea. And the short-
est and most efficient route to geostation-
ary orbit is more easily reached by launch-
ing from the equator, which is mostly 
covered by water. 
A spokesman for Sea Launch says 

launching from sea will transform the 
economics of putting satellites into orbit. 

Construction and checkout of Sea 
Launch facilities in Long Beach is ex-
pected to be complete by October of 
1997, with arrival of the two vessels ex-
pected in early the next year. The first 
launch will be conducted for Hughes in 
June 1998. 

And finally... 

Be careful what you do in the privacy 
of your back yard. Those satellites zoom-
ing around up there have eyes, or rather 
cameras. The pictures they take are highly 
detailed. And they are for sale to the 
highest bidder. 

It's getting to be a real problem for 
nations worried about their national se-
curity, according to a recent report in 
Washington Times. Israel reportedly views 
them as a threat. China is worried about 
what they might reveal about operations 
in Tibet. Turkey is afraid the world might 
be getting an eye-full of its border skir-
mishes with the Kurds. 

The reason for all the concern is the 
power of cameras and sensors aboard 
satellites these days. These instruments 
are reportedly capable of taking photo-
graphs with 100 times more detail than 
recent predecessors. They can show ob-
jects three feet in diameter from 22,000 
miles away. 

You sunbathers beware. 

Sources: Cleveland Plain Dealer (courtesy 
of Harvey Graves), European Space 
Agency, National Oceanic and Atmo-
spheric Administration, University of 
Edinburg Scotland, Hughes Communi-
cations, CSU California State University, 
Sea Launch, Washington Times (courtesy 
of Art Audley) 
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Thejourney Back to 

The Mars Global Surveyor spacecraft in 
KSC's Payload Hazardous Servicing 
Facility-2 being serviced by JPL 
personnel. (NASA) 

By Philip Chien, Earth News 

0
 ur interest has been iecently stirred by possible evidence of life on Mars, 
found petrified within meteors which originated from that planet (Satellite 
Times September/October 1996, page 88). Now on the heels of that discov-
ery, NASA is launching two separate spacecraft towards Mars. The timing is 

luck}, considering the public interest, but the true determinant of the launch dates for 
the Mars Global Surveyor (MGS) and Mars Pathfinder missions is orbital dynamics: every 
26 months Mars and the Earth are in the correct locations for a minimum energy flight 
from the Earth to Mars. 

What's especially challenging about the launches is the incredibly short launch 
window mandated by the launch vehicle—just one second long. The Delta launch 
vehicle was originally developed from the Thor intermediate range ballistic missile 
(IRBM) as a temporary launch vehicle for medium size communications satellites and 
scientific probes, not for planetary missions. 

Planetary launches involve moving targets, for while it's desirable to have a launch 
vehicle capable of aiming different directions within a couple of hours. Since the Delta 
was never intended for such use, it can only launch one specific preprogrammed 
direction, limiting the launch window to a single point in time. 

To increase the system's flexibility the Delta engineers have developed a way of 
loading a second set of firing instructions into the second stage guidance, to permit a 
second instantaneous launch window, about a half hour after the first. It's believed that 
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if a problem prevents everything from 
being ready for first window, the team can 
reconfigure the launch vehicle for the 
second window. If necessary, the launch 
window can be stretched to a minute or so, 
at the expense of using spacecraft propel-
lant to compensate for the slightly incor-
rect launch direction. 

Another factor is the relative motion 
of Earth and Mars around the Sun. Even-
tually the Earth moves too far away for any 
practical launch vehicle to send a space-
craft to Mars. The launch period of No-
vember 6 to 25, 1996, for the Mars Global 
Surveyor, and December 2 to 31, 1996, for 
Mars Pathfinder. 

Better Late Than Never 

The Martian twins will pick up the 
exploration of Mars where Viking left off 
and Mars Observerfailed. Mars Observerwas 
originally supposed to be the first of a 
series of low-cost planetary spacecraft Due 
to changing priorities and politics, the 
Observer program ended up being a 
single, incredibly expensive spacecraft— 
the $900 million Mars Observer. Mars Ob-
server was originally scheduled for launch 
in 1990. The mission was delayed for two 
years to spread out the program costs and 

The failed Mars Observer spacecraft. 
(NASA) 

the launch vehicle was changed from the 
space shuttle to a commercial Titan III 
rocket. 

Mars Observerwas launched in Septem-
ber 1992, with a planned arrival at Mars a 
year later. On August 21, 1993, controllers 
at the Jet Propulsion Laboratory sent a 
series of commands to prepare the space-
craft for entry into orbit around Mars. 
The spacecraft shut off its radio transmit-
ter to protect its delicate circuits, and 
pressurized its propellant tanks. A series 
of pyrotechnic valves opened to allow com-
pressed helium to pressurize the 
monomethyl hydrazine fuel and nitrogen 

Launch Complex 17, Pad A at Kennedy Space Center. Build-up begines on the Delta II 
expendable that will carry the Mars Global Surveyor spacecraft. (NASA) 

tetroxide oxidizer tanks. After pressuriza-
tion was complete the spacecraft was sup-
posed to turn its transmitter back on, and 
call Earth to confirm its status. That call 
never came. JPL sent desperate commands 
to uy to get the spacecraft to use its backup 
transmitter, but never successfully recon-
tacted Mars Observer. 

Mars Observer was the first completely 
unsuccessful U.S. planetary spacecraft 
since Surveyor 4 in 1967. Had the original 
plan been kept to fund a backup space-
craft it's likely that instead of a total failure 
the backup would still be capable of fulfill-
ing the program's objectives. 

Learning from the Past 

NASA examined the possibility of a 
replacement mission which could accom-
plish Mars Observer's objectives, but within 
a more reasonable budget. There was no 
practical way to build a replacement space-
craft in time to make the 1994 launch 
window, so studies were aimed at 1996. 
Instead of a single-shot spacecraft without 
any follow-up plans, NASA got approval to 
start the planetary Surveyor program—an 
on-going series of low-cost planetary space-
craft, with a pair of spacecraft for each 
planetary window. 

Mars Global Surveyor's funding cap was 
set at $155 million—less than the cost of 
Mars Observer's launch vehicle. The re-
quirements specified a launch in the 1996 
planetary wi ndow, with a Delta-class launch 
vehicle. 

MGS's launch mass is 1050 kilograms-
40 percent of the mass of Mars Observer. 
MGS's propellant only accounts for 35 
percent of its mass, as opposed to Mars 
Observer, which consisted of over 57 precent 
propellant. 

Mars Observer was supposed to use a 
large rocket engine to slow down the space-
craft in to the proper orbit around Mars 
and additional firings would change the 
orbit to the proper mapping orbit. MGS 
also uses a rocket engine to enter orbit 
around Mars, but will use aerobraking, 
instead of propellant, to reduce its orbit to 
the proper altitude for the science opera-
tions. Mars's middle atmosphere will be 
used to slow the spacecraft down, similar 
to the way a parachute or spoilers slows 
down an aircraft. 

MGS's solar arrays have been designed 
based on aerobraking data obtained from 
the Magellan spacecraft, which performed 
a series of aerobraking maneuvers to 
change its orbit around the planet Venus. 
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MGS's adjustable arrays 
have been optimized to 
act like sails in the very 
thin Martian atmosphere. 

When MGS arrives at 
Mars in September 1997 
its rocket will fire to put it 
into a relatively easy-to-
reach (low propellant re-
quirement), elliptical or-
bit around Mars with an 
altitude ranging from 
about 450 to 56,400 kilo-
meters. Dropping the 
spacecraft into Mars's 
middle atmosphere to an 
altitude of about 110 kilo-
meters will gradually lower 
MGS into an almost circu-
lar orbit. It will take about 
four months to lower MGS 
to its final mapping orbit. 

Altogether, the space-
craft will be slowed 4500 
kilometers per hour (2800 
miles per hour)—the 
equivalent of braking a 
plane traveling at Mach 4 
to a complete stop. The 
aerobraking technique is 
more tricky for spacecraft 
dynamics planners, but 
uses much less propellant 
than conventional en-
gines. Planners predict 
that friction with the Martian atmosphere 
won't raise the spacecraft temperature 
any higher than 160 degrees Celsius (320 
degrees F). The lower fuel requirement 
results in a smaller spacecraft with more 
space for scientific instruments and a less 
expensive mission. 

The Mission 

By January 1998 MGS will be in its 378 
kilometers (204 nautical miles) polar 
mapping orbit and scientific measure-
ments of the planet's surface can begin. 
MGSwill travel at 3 kilometers per second 
(2 miles per second), taking two hours to 
travel around Mars. 

MGS's instruments are duplicates of 
Mars Observer's—including the most so-
phisticated camera ever flown on a civil-
ian spacecraft. The Mars Observer Camera 
was originally considered a low priority 
instrument, but had enough outside pres-
sure to ensure its inclusion. Over the 
planned 687 day MGS mission the camera 

The Mars Pathfinder landing site, Ares Vallis, is in the Chryse Planitia region 
In the northern hemisphere of Mars. (NASA) 

will return 30 billion bits of information. 
The camera has over 12 megabytes of 
memory and uses high quality micropro-
cessors which had only been used previ-
ously in secret military spacecraft. While 
the amount of memory is fairly impres-
sive, it was no less than astounding when 
the camera was first designed. The maxi-
mum resolution of the camera is 1.4 meters 
(4.7 feet)—enough to distinguish a car 
from a truck. 

The two Mars Observer instruments 
which couldn't be carried on MGSare the 
gamma ray spectrometer and PMIR, due 
to their weight. 

As with Mars Observer all of the instru-
ments will be on the side of the spacecraft 
which will stare continuously at Mars. 
Other spacecraft components are also 
derived from existing designs. But there 
will be one very significant difference— 
the MGSradio will always remain powered 
on. 

MGS"s 1.5 meter (5 foot) high gain 
antenna receives commands on X-band at 

rates up to 500 bits per 
second. It returns its sci-
entific results to Earth 
via a 25 watt transmitter 
on X-band and Ka-band. 
When Mars and Earth 
are at the closest points 
in their orbits the maxi-
mum throughput is 
85,300 bits per second. 
In addition, the space-
craft has four low gain, 
omnidirectional anten-
nas. Onboard storage 
consists of redundant 
solid state data record-
ers, with a capacity of 
1.38 billion bits. 

Besides the normal 
communications sys-
tem, the MGSspacecraft 
also features a 70 centi-
meter antenna to relay 
data from other Martian 
spacecraft. When the 
Mars relay (MR) experi-
ment was first approved, 
the Soviet Union was still 
considered an adver-
sary, and high technol-
ogy hardware could not 
be transferred. So an in-
termediary was used— 
the French space 
agency, CNES. 

Working in cooperation with both 
space agencies, CNES built the Mars Relay 
antenna—a quadrifilar, helix, 70 centi-
meter antenna in a fiberglass mast. MR's 
objective is to collect data from Russian 
spacecraft within Mars atmosphere (ei-
ther balloons or landers), and transmit it 
back to Earth. To minimize cost and 
weight, the data from MR is funneled 
through the Mars Observer Camera's 
memory and comes back to Earth looking 
like MOC data. 

After MGScompletes its one-year map-
ping of Mars, its primary application will 
be relaying data from the Russian Mars 96 
lander and future Martian spacecraft. 

The MR transmits on 437.1 MHz with 
an output power of 1.3 watts. It receives 
data from the Russian landers on 401.5 
and 405.6 MHz. The electronics weigh 5.8 
kilograms, plus 2.1 kilograms for the an-
tenna. The antenna pattern (-3 dB) is a 65 
degree cone from the nadir axis, provid-
ing coverage to the horizon (slant range 
about 1650 kilometers).. The effective 
range of the link is about 1100 kilometers. 
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The MR downlink signal 

would indicate its proximity 
to the station and trigger an 
uplink response of telemetry. 

Amateur 

Participation 

About three weeks after 
MGS's launch the Mars Relay 
experiment will be turned on 
for a diagnostic test. The 437.1 
MHz frequency is close to the 70 centime-
ter amateur radio band, and hams are 
being encouraged to monitor the test to 
help out the MGS team. The MR signal 
strength should be adequate for amateurs 
with weak signal systems to receive the 
signal to a distance of up to 10 million 
kilometers—truly the longest distance for 
a DX reception! 

Hams with OSCAR setups, or Earth-
Moon-Earth bounce stations are especially 
encouraged to participate. As the Earth 
rotates the signal strength will change. In 
addition MGS will be rotating once every 
100 minutes. The data from multiple loca-
tions will help JPL map the antenna's 
pattern and performance. If you want to 
participate in the test, JPL has a mailserver 
set up with updates on the experiment's 
status. 

Another radio-related experiment on 
MGSis the radio science, ultra stable oscil-
lator. Its downlink frequencies are 
8417.716 MHz (closed loop) and 8416.368 
MHz (in-use mode). The ultra-precise fre-
quency will permit small variations in Mars 
gravitational field and atmospheric den-
sity to be measured by closely examining 
the signal received by NASA's Deep Space 
Network. 

TABLE 1: 

Mars spacecraft on the Worldwide Web 

Mars Global Surveyor. 
http://mgs-wwwjp1.nasa.gov/ 
70 cm relay: 
http://mgs-www.jpl.nasa.gov/Mars_Relay/mgs-mrtest.hti 
Mars Pathfinder: 
http://mpfwww..ipl.nasa.gov/ 

Checkout of the lander portion of the Mars Pathfinder spacecraft. 

(NASA) 

The other scientific experiments in-
clude a laser altimeter, magnetometer, 
and the thermal emission spectrometer. 
Over its 687 days in orbit around Mars, 
MGS will return more data than all previ-
ous Mars spacecraft put together. After 
the primary mission has been completed 
MGS will be used to relay data from other 
spacecraft exploring Mars. Eventually 
MGS's orbit will be raised to 405 kilome-
ters (219 nautical miles) to ensure that 
MGS will not crash in to the Martian sur-
face for at least 20 years. The U.S. has 
agreed not to let any unsterilized space-
craft land on Mars for at least that period 
of time, as part of the planetary protection 
program. 

Mars Pathfinder 

Mars Pathfinderwas started in October 
1993 as part of the Discovery program, 
NASA's new series of low-cost planetary 
spacecraft. A Discovery spacecraft is lim-
ited to under $150 million, must be fin-
ished within three years of project ap-
proval, and can only use small or medium 
class launch vehicles. 

The key feature of Pathfinder is a 
microrover, named Sojourner Truth after 

the 19th century 
abolitionist. The 
six-wheel robotic 
machine weighs 
11.5 kilograms (25 
pounds) and has 
the point of view 
of a baby crawling 
on all fours. The 
baby analogy is 
pretty good. 
ojourrier's 80085 

microprocessor is 
about as intelli-
gent as a baby, the 
micro-rover has no 
'teeth' to chip off 
rocks and deter-
mine their hard-

ness, and its senses aren't fully 
developed. Like a baby, the 
microrover can still test the hard-
ness of something—Sojourner 
can roll up its wheel against a 
rock to try to scrape its surface. 
And the microrover can "smell" 
through its Alpha/Proton/X-ray 
Spectrometer (APXS—pro-
nounced "A-pics") . APXS places 
its sensor up against any inter-
esting rocks, and "smells" by us-

ing a radioactive alpha particle source to 
illuminate the sample, and using a mass 
counter to calculate the element's atomic 
number. 

The six to seven month cruise to Mars 
is accomplished using a cruise stage de-
signed to provide required guidance, navi-
gation, attitude control, telemetry, and 
power generation functions. At Mars ar-
rival, the cruise stage is jettisoned from 
the lander which is encapsulated within a 
protective aeroshell. Unlike previ-
ous planetary landers, Pathfinder goes di-
rectly to the Martian surface without first 
going in to orbit around Mars. Any space-
craft which enters Mars atmosphere is 
carefully scrubbed of any microbes or 
spores. It's feared that Earth bacteria could 
accidentally be introduced into the Mar-
tian environment and possibly grow on 
Mars. If any future spacecraft discovers 
signs of life on Mars there would always be 
a question as to whether or not that life 
form was actually carried from Earth. Sur-
faces were wiped with alcohol, and many 
pieces were baked in a dry oven to destroy 
spores and microorganisms. An inspec-
tion team took samples off the surface of 
the spacecraft to measure how many spores 
got by the cleaning procedures. The maxi-
mum number of spores permitted was 300 
per square meter, and it turned out the 
team was able to keep the spacecraft at 
least ten times cleaner than the require-
ments. 

Hitting Mars thin upper atmosphere 
at more than 27,000 kilometers per hour 
(17,000 miles per hour), the heat shield, 
based on Viking's design, will slow Path-
finder to 1,450 kilometers per hour (900 
miles per hour) in about two minutes. An 
onboard computer will sense the slow-
down in speed and then deploy a large 
parachute. The parachute will slow the 
lander down to about 250 kilometers per 
hour ( 155 miles per hour) in the thin 
Martian atmosphere. At about 100 meters 
(330 feet) above the surface, the com-
puter will inflate the air bags. Seconds 
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The small rover of the Ma's Pathfinder mission shortly after it was unpacked at the 
Kennedy Space Center. (NASA) 

later, three solid rocket motors placed 
inside the top half of the entry vehicle 
above the lander will be fired. 

The rockets will halt the lander's de-
cent about 12 meters (40 feet) above the 
Martian surface. The parachute will be 
released, and the lander, nestled inside its 
protective air bag cocoon, will fall to the 
ground, bouncing and rolling until it stops. 

Pathfinder's landing will occur on July 
4, 1997, at approximately 0144 UTC, 21 
years after Viking /'s landing. The landing 
site in the Ares Vallis is a combination of 
engineering requirements for a benign 
daylight landing site and scientific require-
ments for an interesting location. Eons 
ago, when water flowed on Mars, great 
floods inundated the site. The site is 850 
kilometers (527 miles) southeast of the 
location of Viking Lander 1. 

The landing will occur at about 3 a.m. 
Martian Standard Time. About an hour 
after landing the air bags will deflate. 
Pathfinderwill open its three metallic pet-
als, which will force the instruments right 
side up. The camera will make a pan-
oramic view of the surrounding area. On 
the afternoon of landing day the rover will 
be sent out for its extended range explo-
ration. 

Both the Pathfinder lander and rover 
have stereo imaging systems. The imaging 
system will reveal the mineralogy of sur-
face materials as well as the geologic pro-
cesses and surface-atmosphere interac-

tions that created and modified the sur-
face. The instrument package will also 
enable scientists to determine dust par-
ticle size and water vapor abundance in 
the atmosphere. 

The nominal mission duration is 30 
days for the Pathfinder. and three days for 
the rover. Project managers are hoping to 
extend the mission to a year if the space-
craft continues to operate and funds are 
available. 

These missions were well underway 
when this summer's announcement of 
the potential discovery of primitive forms 

- 

of Martian life in meteoroids were discov-
ered; while they don't have any specific 
goals to discover life on Mars, they will 
pave the path for future missions. 

Planning is already well underway for 
the two Mars 98 missions, the second Mars 
Global Surveyor, and the Mars Surveyor 
Lander. They will be half the weight of the 
1996 Mars missions and launched on Delta-
lite launch vehicles. 

Mars Surveyor Orbiter 98 is scheduled 
for launch in December 10 to 29, 1998, on 
a Delta 7325. At launch it will weigh 565 
kilograms ( 1246 pounds). It will arrive at 
Mars sometime between September 24 
and October 11, 1999. 140 days of 
aerobraking will be used to put it in its 
mapping orbit. The three instruments will 
include the Mars surveyor color imager 
(MARCI), a duplicate of the pressure 
modulator infrared radiometer (PMIRR) 
which flew on Mars Observer, and another 
UHF relay. 

Mars Surveyor Lander will be launched 
between January 1 and 27, 1999, with an 
arrival at Mars between December 5 and 
28, 1999. The planned landing site is 71 
degrees South, 210 degrees West, at the 
edge of polar ice cap. The instruments 
will include the Mars surveyor descent 
imager (MARDI), surface stereo imager, 
meteorology package, robotic arm/cam-
era, thermal and evolved gas analyzer, 
and two new millennium mini-probes. 

The exact capabilities and goals for 
missions beyond 1998 have not been de-
fined. The results of the MGS and Path-
finder missions will help chart the course 
for future Martian exploration. sr 

One of the still famous shots of the Martian landscape, taken by the Viking 1 lander. 
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IheJourney Back to Mars 

Mars Relcry Flight Test Informcrtion 
What is the Mars relay flight 
test? 

The Mars relay flight test 
will be a test of the UHF relay 
on board the Mars Global Sur-
veyor (MGS) spacecraft. The test 
will occur approximately 18 to 
30 days after launch of MGS 
(around 1996 December) while 
the spacecraft is still in proxim-
ity of the Earth. The Mars relay 
will be used at Mars for commu-
nications between MGS and 
small stations placed on the 
surface of Mars by other mis-
sions. 

The Mars relay uses frequen-
cies of 437.1 MHz for transmis-
sion, and 44)1.5 and 405.6 MHz 
for reception. Because these fre-
quencies are in and near the 
radio amateur bands, hams will 
have the opportunity to help 
out NASA and listen for the 
Mars relay beacon transmission 
at 437.1 MHz. JPL is currently 
working with various large an-
tenna operators to develop the 
uplink (or transmission) por-
tion of the test at frequencies of 
401.5 and 405.6 MHz. 

How can amateur radio op-
erators participate? 

The broadcast beacon fre-
quency for the Mars Relay is 437.1 
MHz (the signal will be Doppler 
shifted). Signal strength should 
be such that amateurs with ca-
pable equipment should be able to detect 
the beacon signal even at distance of as 
much as 10 million kilometers. 

Amateurs from around the globe will 
be asked to monitor the signal and mea-
sure its strength as a function of time (the 
spacecraft rotates every 100 minutes). This 
information will help JPL establish the 
functionality and performance of the Mars 
Relay prior to its use at Mars. 

What we would like is a set of signal 
reports taken continuously or at least once 
every minute for any given period of time 

Mosaic of the Valles Marineris hemisphere of Mars composed of 102 Viking Orbiter images of the 
planet. The mosaic was processed using a specialized imaging system developed by the U.S. 
Geological Survey in Flaggstaff, Arizona (NASA). 

for which the spacecraft is in view. It would 
be best if these signal reports were mea-
sured against a standard reference value; 
however, that is not absolutely necessary 
for the information to be useful as long as 
the method of measurement is consistent 
over a given set of signal reports. 

How do I calculate a Standard Refer-
ence Value? 

A procedure for this is currently being 
written and will be posted on the web site 

mentioned above when it is completed. 

What equipment do I need? 

A description of this is currently being 
written and will be posted at the following 

URL when it is completed: 70 cm relay: 
http://mgs-www.jpl.nasa.gov/ 
Mars_Relay/mgs-mrtest.html Mars 

When is this experiment? 

Between 18 to 30 days after launch 
(launch window opens November 6, 1996, 
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and closes-November 25, 1996. Each day 
there will be two launch opportunities, 
and each window is approximately 1 sec-
ond), the beacon will be turned on for a 
period of at least 24 hours. The spacecraft 
will be between 5.6-8.4 million kilometers 
from earth (8 million kilometers is 20 
times the distance to the moon). This 24 
hour period is the time when the amateur 
radio experiment will be conducted. The 
exact time will be announced on the e-
mail reflector mentioned below. 

After an initial period in the CW mode, 
the beacon will be switched to FM with a 
pure FM signal on one sub-carrier. The 
signal level will drop by approximately 14 
dB. This will drop the signal level below 
the noise level for most amateur radio 
sites. 

What information would we like from 

the amateur radio operators? 

• Provide the latitude, longitude, and el-
evation of your antenna location. 

• Provide a measurement of the signal 
relative to time. Prefer samples to be 
taken once every minute or two. 

• Please record time of each signal mea-
surement in UTC. 

• If possible give the reading relative to a 
standard reading. However, if a stan-
dard reference is not available, an S-
meter reading will be helpful. 

• Any information about your antenna 
and receiver system would also be help-
ful. (For example, gain, noise figure, 
search bandwidth, etc.) 

Why would we like this information? 

This information will be used to check 
the Mars Relay's antenna radiation pat-
tern and transmitter output level. 

How do I find out more information? 

MGS WWW Page: 
http://nigs-www.jpLnasa.gov 

See QST, January 1996 for an article on 
the Mars Relay flight test. 

E-Mail reflector: "MARS-NET" which 
will discuss current issues relating to MGS. 
Update notices will be sent through the e-
mail reflector. To Subscribe: Send mes-
sage to: Listserv@VM.StLawU.EDU. Mes-
sage: Subscribe MARS-NET Your-Name 
Your-Call-sign 

For Example: Subscribe MARS-NET 

Robert R. Smith N6JKQ 
To submit messages to the MARS-NET 

reflector, address your e-mail message to: 
MARS-NET@VM.StLawU.EDU 

What to expect during the amateur ra-

dio experiment 

The downlink frequency will be 437.100 
MHz. This frequency will shift with respect 
to Doppler effects. The downlink from the 
Mars Global Surveyorspacecraft will be trans-
mitted from the Mars relay's transmitter 
with a power of 1.3 watts through an an-
tenna with better than zero dBi of gain. 

The spacecraft will be rotating with the 
axis of rotation about 30 degrees off earth 
point. This means that the downlink signal 
will increase and decrease with respect to 
the period of rotation. The rotation period 
will be approximately 100 minutes. It is 
estimated that the Mars relay antenna gain, 
as seen from the Earth, will be above O dBi 
in gain for at least 30 minutes out of every 
100 minute rotation of the spacecraft. 

Russian Mars 96 Mars Relay Test 

There is a possibility of performing a 
UHF flight test of the Russian Mars 96 
spacecraft relay in a similar fashion to the 
MGS Mars relay flight test. The relay on the 
Russian spacecraft is very similar to the 
Mars relay on MGS. The Russian spacecraft 
launches around the same time as MGS, so 
the test would be about the same time as the 
MGS Mars relay flight test. The Russian 
antenna has a peak gain of 12 dBi making 
the flight test possible for amateurs with 
smaller antennas. sr 

Information in this article was provided by 
John L. Callas (John.L.Callas@jpl.nasa.gvv) 
and written by: Robert R. Smith, N6JKQ( 
Robert.RSmith@jpLnasa.gov LAST) 

SCPC EQUIPMENT 
GUARANTEED TRADE-IN'S 

AVCOMTm SCPC-1000D 
Trade-ln, List $479 Sale $350 

SAT-SCANTm " EXPLORER" 
Trade-ln, List $479 Sale $350 

UNIVERSAL SCPC 300-C 
Commercial Unit 

Trade-ln, List $ 1095 Sale $495 

NEW UNIVERSAL SCPC-100's 
Thousands Sold 

New $439 Sale $299 

UNIVERSAL SCPC-100's 
Trade- In 's 

List $439 Sale $200 to $250 

HEIL SC-ONE SCPC RECEIVER 
Works OK - Original Price $400 

Sale $125 

Call or write for full information. 
All Universal products one year warranty. 
All shipping charges FOB, Columbus, OH. 

UNIVERSAL ELECTRONICS, INC. 
4555 Groves Rd., Ste. 12 
Columbus, OH 43232 
Phone 614-866-4605 
Fax 614-866-1201 

TABLE 2: Mars Relay Radio System Overview 

When the probe has arrived at Mars. the Mars relay aboard MGS receives telemetry from balloons or 
landed Instrument packages ( including cameras, atmospheric and meteorology instruments) 

Receive Frequency:   401.5275 and 405.625 MHz. 
Beacon Transmit Frequency:   437.100 MHz. 
Beacon Wavelength:   0.686m 
MR Antenna Gain:   0.0 dBi 
Beacon Transmitter Power (Effective Isotropic Rad Power):   1.30 watts 31.1 dBm 
Beacon Modes:   FM or CW 
Receive Data Rate:   8 to 128 kilobits per second 
Downlink Signal Polarization:   RCP 
Earth- Probe Distance:   5.6E+6 km 
Total Received Carrier Flux:   3.3E-21 W/m2 

Signal 

Modulation: 

FM Subcarriers Units 
RC1   1484.06 Hz 
RC2  1137.78 Hz 
RC3  1028.11 Hz 
TC1  1376.34 Hz 
Peak Frequency Deviation 4300 Hz. 
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Lunar Cruise- This artist's concept shows 
the Lunar Prospector spacecraft shortly 
after launch on its way from the Earth to the 
Moon. (LOckheecl Martin Missiles) 

By Len Losik 

A Look at 

NASA's 

Lunar 

Prospector 

even years ago scientists at 
Lockheed Martin in Sunnyvale, 
California, started an initiative 
to show that an inexpensive sat-

ellite could go to the moon and send back 
useful scientific data to Earth. The last 
time the United States had gone to the 
moon was when the military launched the 
Clementine satellite, built by the Naval Re-
search Laboratory. Clementine was sent to 
the moon to map the back side, using 
newly developed sensors and missile de-
fense technology. 

The C/ementinespacecraft used proven, 
low cost, commercial equipment and soft-
ware, and demonstrated that space travel 
to the moon could be both successful and 
cost-effective. To keep the costs down, it 
clid not have redundant equipment. 

Clementine 2, somewhat of a follow-on 
to Clementine /, has been funded. How-

Down 

to 

Earth 

ever, Ckmentine 2 is designed to be an 
asteroid destroyer rather than a science 
data collection platform. It is set up to 
demonstrate a fully autonomous microsat 
for an asteroid defense system. 

From scientists around the world 
Lockheed solicited instruments to ride on 
the Lunar Prospector that would help to 
understand the moon. Many instruments 
were proposed, but only six were chosen 
from among them. 

The Lunar Prospector is an extremely 
simple spacecraft, designed with equip-
ment and software that has been success-
fully used on many other satellites. The 
Lunar Prospector is a low power, spin-stabi-
lized spacecraft with a minimum of equip-
ment. ¡tuses only 200 watts to operate and 
uses a single, small, 13-pound, 5 amp-hour 
battery to provide power when the sun is 
eclipsed from the spacecraft by the moon. 
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The Lunar Prospector is a 
NASA Discovery mission—low 
cost programs with small satel-
lites that have a high science 
return. The program budgets 
are fixed at $100 million with 
no additional funding available 
from NASA. The program was 
conceived to make space acces-
sible to an increased number of 
scientists. 

The large, complex, $300 to 
$500 million spacecraft that re-
quire 5 to 15 years to build, test, 
and launch are undesirable 
under today's NASA manage-
ment. On long satellite projects, 
the people that work on the 
project when it is launched are 
often not the ones that con-
ceived and designed it. To eliminate this 
problem, the Discovery satellites are man-
aged by the satellite builder and the in-
struments. In this way, the Discovery 
projects are of very short duration and 
costs are controlled by the satellite builder. 

On Lunar Prospector, NASA is provid-
ing the funding and Lockheed Martin 
Missiles and Space is providing the techni-
cal resources to make the Lunar Prospec-
tor a reality. Lockheed Martin has also 
created the manufacturing capability to 
provide small, low cost, highly reliable 
commercial satellites for a variety of other 
missions. 

In making space more accessible, NASA 
has revolutionized the way it is doing busi-
ness. NASA maintains large satellite de-
sign, test, and on-orbit control complexes 
at Goddard Space Flight Center, 
Greenbelt, Marylandjet Propulsion Labo-
ratory, Pasadena, California; and Ames 
Research Center, Mountain View, Califor-
nia. Prior to Discovery projects, NASA 
retained all the responsibility for satellite 
program management. 

NASA used its large, internal resources 
for the design, test, launch, and on orbit 
control of space science missions. NASA 
managers designed space science missions 
so that the scientists received instrument 
data only after launch. The scientists were 
unable to participate in any of the other 
activities related to their satellite. 

Clearly, the Discovery program man-
agement is a revolutionary management 
style for NASA. Spacecraft and instrument 
design, manufacture, test, and launch are 
all in the hands of experienced satellite 
builders and instrument scientists. 
I.ockheed Martin hasjoined NASA to build 

TABLE 1: Lunar Prospector RF Characteristics 

S-Band  Link 

Downlink 
Subcarrier 

Ranging 
Sequential Tones 

Uplink 
Subcarrier 

Ranging 
Seq 

PAN: 
BPSK, 
kbps: 

Frequency 

2273.0 MHz 
1024 kHz PM ( BPSK) 

2273.0 MHz PM 

2093.0542 MHz 
16 kHz PM ( BPSK) 

uential 2093.0542 MHz PM 

Pseudo Random Noise 
Bi-Phase Shift Keying 
Kilo bits per second 

mbps: 
MHz: 
kHz: 
bps: 

Modulation Type Data Rate 

300/3,600 bps 

1.000 kbps 

250 bps 

1,000 kbps 

Mega bits per second 
Megahertz 
Kilohertz 
bits per second 

the Discovery satellites because of the 
potential it sees for future, low cost, space 
travel. 

Discovery Enables Asteroid 

Research 

Another Discoyety spacecraft called 
NEAR—for Near Earth Asteroid Rendez-
vous (see the July/August 1996 issue of 
Satellite Times)—was launched this year to 
map nearby asteroids. NEAR is also seek-
ing answers to questions about asteroid 
make-up and why their surfaces are so 

different even though their 
spectral analysis shows them 
to be made of similar materi-
als. 

When NEAR reaches its in-
tended asteroid, it will go into 
orbit for a long period and 
collect continuous informa-
tion similar to the Lunar Pros-
pector. This information will 
provide commercial mining 
companies the information 
they need in order to decide if 
it is economically feasible to 
mine asteroids. 

NEAR was built at John 
Hopkins University's Applied 
Physics Laboratory for only 
$112 million. Both NEAR and 
Clementine 2 missions are aster-

oid-related and are meant to expand our 
information about their composition and 
structure. Clementine 2 is designed to fly by 
an asteroid at 10 to 12 kilometers per 
second and take flash spectroscopy. The 
data from the NEAR, Clementine 1, and 
Clementine 2 missions will contribute pre-
cious scientific data to that collected by 
the Lunar Procperfor about the moon. 

The Mission 

After lift-off from the Eastern Test 
Range on October 9, 1997, the Lunar 

This artist's concept shows the Lunar Prospector spacecraft in its 100 km altitude polar 
mapping orbit over the eastern edge of Mare Serenatatis (Sea of Tranquility). 
immediately to the west of the Apollo 17 landing site. (Lockheed Martin Missiles) 
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Prospectorwill be injected into a lunar tra-
jectory. The trip to the moon will take 
about 100 hours. When the LunarProspec-
tor arrives at the moon, it will be injected 
into a circular, low lunar orbit (LLO) at 
100 kilometers, and it will have a 118 
minute period. 

There are two midcourse thruster 
maneuvers needed to adjust the 

spacecraft's path to the moon. Once the 
LunarProspectorarrives at the moon, three 
more thruster maneuvers will be used to 
lower the altitude to 118 km into a circular 
orbit. The mission is planned for one year. 

The LunarProspector's final orbital path 
will be a polar mapping orbit. Regular 
orbit maneuvers will be required, using 
the propulsion thrusters, to keep the orbit 
shape and period. When the fuel is de-
pleted, the orbit will change from circular 
into an elliptical orbit. The eccentricity of 
the elliptical orbit will increase and the 
height of perigee from the moon's sur-
face will grow less. The mapping mission 
can continue with perigee as low as 10 
kilometers. Finally, with no remaining 
propellant, the Lunar Prospector will im-
pact the moon. 

The Payload 

The science instruments that will be 
used to map, measure, and explore the 
moon include a gamma ray spectrometer, 
a neutron spectrometer, an alpha particle 
spectrometer, a magnetometer, an elec-
tron reflectometer, and the doppler gray-

An artist's concept for a cylindrical lunar lander showing round 
windows, main thrusters at the top of the vehicle and maneuvering 

thrusters around the circumference of the vehicle. (Lockheed 
Martin Missiles) 

ity experiment. 
The gamma ray spectrometer will look 

on the surface of the moon for trace 
elements such uranium, thorium, potas-
sium, and more concentrated elements 
such as iron, titanium, oxygen, silicon, 
aluminum, magnesium, and calcium. 
These elements give scientists insight into 
the moon's evolution and composition of 
the lunar crust. 

Water has not been detected on the 
moon, but some may exist, trapped at the 
bottom of craters in the polar regions 
from interstellar meteorites and comets. 
Many craters at the poles never see sun-
light, and ice there would be stable enough 
to remain over the life of the moon. The 
neutron spectrometer instrument can 
detect water at 0.01 percent. This means 
that 200 grams (1 cup) in a cubic meter 
would be detected from the mapping alti-
tude of the spacecraft. 

The alpha particle spectrometer in-
strument is used to detect alpha particles 
from radioactive radon gas and its decay 
product, polonium. This information is 
used to study the tectonic motion of the 
crust and volcanic out-gassing. The moon 
is thought to be tectonically active today, 
despite the results obtained from the 
Apollo 15 and 16 missions. The results 
from an orbiting alpha particle experi-
ment and mass spectrometer and surface 
seismometers are expected to show that 
the moon is active, but much less so than 
the Earth or Mars. 

The magnetometer and electron re-
flectometer will 
be used to map 
the lunar mag-
netic fields. The 
lunar magnetic 
fields are believed 
to be only weak, 
local ones; map-
ping the strength 
and distribution 
of them will help 
to understand 
their origin. They 
may have been 
caused by meteor-
oid, asteroid, and 
comet impacts or 
may be remnants 
from a stronger 
global one. The 
size and composi-
tion of the lunar 
core, and the in-

teraction of the local magnetic fields with 
the solar wind from the sun and earth will 
be studied, too. Magnetic mapping will 
help to locate economically important 
ores to better determine any potential 
economic importance the moon might 
have. 

The doppler gravity experiment will 
map the gravity at low lunar orbit. This 
information is essential for future travel to 
the moon: No other satellite has been in a 
low lunar polar orbit to create a lunar 
gravity model. Because mass-to-orbit costs 
remain extremely expensive, fuel alloca-
tion and fuel use budgets force precise 

prediction ability. A lunar gravity model is 
essential to calculate the fuel used to reach, 
establish, and maintain a satellite orbit 
about the moon. 

The doppler gravity instrument will 
also be able to provide data on the density 
differences in the lunar crust, the internal 
density of the moon, and the nature of its 
core. 

The Spacecraft 

The Luna, Prospector spacecraft is a 
small, reliable, inexpensive one that uses 
technology developed decades ago. Thus, 
cost is low and reliability is high. This 
reliance on proven, off-the-shelf technol-
ogy and equipment, maximizes reliability 
and reduces the special, labor-intensive 
analysis and systems engineering that drive 
most program costs. 

The spacecraft itself is drum-shaped. It 
is 1.4 meters in diameter and 1.2 meters in 
height. On the top of the cylinder is a 1.6 
meter antenna tower for holding an om-
nidirectional and medium gain antenna 
for communications with NASA Space 
Tracking and Data Network (STDN) and 
Deep Space Network (DSN) ground an-
tennas. 

When the instruments on the append-
ages are deployed, the entire spacecraft 
will be much larger. Each instrument mast 
extends another 2.5 meters from the side 
of the drum and the magnetometer booms 
extend an additional 1 meter beyond that. 
After launch, the stowed booms will de-
ploy after release by centrifugal force and 
strain energy. The masts will deploy in 
about one minute and they will slow the 
spinning spacecraft from 48 rpm to 12 
rpm, much like an ice skater slows down 
by extending his arms. 

The structure is made from light-weight 
but strong graphite-epoxy. The spacecraft 
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structure must be able to support the full 
weight of 600 pounds of fuel and survive 
the high launch and deployment loads. 

Electrical power is generated by strings 
of silicon solar cells bonded around the 
drum. Silicon solar cells have been used in 
space for decades. The solar cells—each 
about 1 inch by 2 inches—convert sun-
light to electrical current to power all the 
electrical equipment as well as maintain-
ing a battery fully charged. The cells are 
connected by silver-molybdium foil strips, 
micro welded from cell-to-cell. 

The battery is a 13 pound, nickel-cad-
mium rated at 5 amp-hours. The battery is 
composed of 22 individual cells wired to 
produce the needed power when the Lu-
nar Prospector goes into the moon's brief 
shadow. After every eclipse of the sun, the 
battery is recharged and made ready for 
the next shadow period. 

The energy to complete the mid-course 
corrections and circularize Lunar Prospec-
torwhen it arrives at the moon is provided 
by a mono-propellent hydrazine and six 
22-newton (5 lbf) thrusters. Carrying 649 
pounds of propellant, 4690 feet per sec-
ond of velocity change will be available. 
The spin-stabilized satellite is expected to 
consume only 304 pounds of propellant 
to reach the moon, leaving 345 pounds of 
propellant for final orbit circularization 
and final orbit stationkeeping. Propul-
sion systems using these components are 
on hundreds of satellites. The thruster 
and fuel performance and repeatability 
are extremely high. 

Spacecraft control and telemetry func-
tions will be performed by a single piece of 
equipment. It accepts commands from 
the STDN compatible transponder, de-
codes the command message, and ex-
ecutes the command by relay switching 
and serial command message to the in-
struments. It also conditions and controls 
electrical power from the solar arrays, 
battery charge and discharge, and electri-
cal power distribution to the Lunar Pros-
pector equipment. The unit accepts sci-
ence data from the science instruments, 
earth/sun, moon sensors, and actuators, 
and formats the data onto the downlink 
telemetry stream along with other house-
keeping information for transmission back 
to Earth by the RF transponder. It also 
provides central timing for synchroniza-
tion, clocks, and strobes throughout the 
spacecraft and science instruments. 

Information on the telemetry is used 
by ground-based software to identify and 

The Lunar Prospector probe is scheduled for launch n 1997. It will perform low altitude 

mapping to study surface compostition, magnetic fie,ds, gravity fie,ds. and gas--elease 
events in an ?ffort to improve scientists understandi-g of the origin, evciution, current 
state and resoLrces on the Moon. (Photo by Russ !Jneerwood, LMSC) 

calculate proper spacecraft attitude. This 
knowledge is crucial when the mid-course 
maneuvers and final orbit thruster burns 
are done. If the spacecraft is pointing a 
little off the desired course at the time the 
thrusters are fired, more fuel will be re-
quired to acheive the desired outcome. 
This, in turn, shortens the life of the Lunar 
Prospector and its mapping mission once it 
reaches the moon. 

Turn-around range tones are sent from 
the ground station to the satellite and are 
retransmitted back to Earth by the STUN 
transponder. The change in phase of the 
returned tones is used to decide the dis-
tance from the Earth to the spacecraft. 
This information is used to decide when 
and where to complete the mid-course 
adjustments. 

Conclusion 

NASA has many new exciting space 
projects in the works. NASA's Discovery 
missions are leading new short term space 
projects that could only be dreamed about 
in the past. NASA has also changed its way 
of doing business in space. By passing the 
responsibiity for implementation on to 
the people responsible for mission con-
ception, NASA is making space far more 

accessible. 
The Lunar Prospector is bringing the 

U nited States back to the moon for a long 
duration mapping mission. The Lunar 
Prospectorwill be used toidentify commer-
cial applications for traveling to the moon. 
It will collect spectroscopic information 
that will yield detail data on the presence 
of precious metals and other information 
needed for long term exploration of its 
surface. It will demonstrate that low cost, 
small, simple spacecraft can be used effec-
tively to minimize the cost of lunar explo-
ration for commercial enterprises. The 
sharing of information between scientists 
on other recent deep space and lunar 
missions provides a large data base for 
scientists and commercial mining compa-
nies to study. 

NASA's NEARspacecraft was designed 
and launched to investigate commercial 
mining opportunities on near-Earth as-
teroids. The Lunar Prospector is meant to 
do the same, only on the moon surface. 
Using Lockheed Martin experience de-
veloped during 35 years ofdesigning and 
building space-related equipment, the 
Discovery missions and Lunar Prospector 
are bringing space down to earth. sr 

More information on the Lunar prospector 
mission can be found at the following Internet 
web site: http://www.lmsc.cam/lunar/ 
Mission. html 
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An ST Satellite Profile 

SOHO the 

Solar and 

Heliospheric 

Observatory — 

is the most 

sophisticated 

solar observatory 

on or off the 

Earth. 

SONO ts a anneal of 
Intarnanosaal cooparanon 
betwoen ESA and NASA. 

By Philip Chien, Earth News 

Observatoire Solaire 
et Heliospherique 

Ajoint ESA-NASA project, SOHOwas launched last November on an Atlas 
IIAS launch vehicle. ESA was responsible for the spacecraft, data 
archive and distribution, and program management. NASA obtained 

the launch vehicle commercially, provided the Deep Space Network (DSN) for 
communications and tracking, performed mission and science operations and data 
processing. Both parties provided scientific instruments and everybody shares the 
scientific data. The total cost to the European Space Agency and NASA was about 
$1 billion for the spacecraft, instruments, launch vehicle, ground systems, and two 
years of operations. 

The normal planned spacecraft lifetime is two years, but SOHO carries enough 
propellant for six years. Considering the incredibly high cost of building SOHO and 

the relatively low cost to keep it in operation, it's likely that the mission life will be 
extended. 

SOHO has been called "Europe's Hubble" and the comparison is apt. Both are 
incredibly expensive spacecraft, with grand promises for expanding our knowledge 
about the universe. Both go well beyond the capabilities of their predecessors and 
offer much more sophisticated instruments. 



Atlas IIAS Launch Vehicle - SOHO Configuration 
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RIGHT: SOHO lifts 
off from complex 

368 at Cape 
Canaveral, Florida 
on December 2, 
1995. 

LEFT: A diagram of 
the Atlas Il rocket 
showing payload. 

Technicians complete final checkout of the SOHO. (ESA) 

_ 

SOHO's key objectives are the study of 
the solar corona and the study of the solar 
structure and interior dynamics. SOHO's 
instruments will take photos, measure rnag-
netic fields, measure the solar constant 
and how it changes over time, and how the 
solar wind leaves the sun on its way to the 
Earth. The solar wind can be measured 
directly, and other solar measurements 
can be made in far greater detail. 

The spacecraft measures 3.7 meters 
(12.1 feet) in diameter and 3.8 meters 
(12.5 feet) in height. At launch it weighed 
approximately 1,850 kilograms (4,080 
pounds). The solar arrays produce 750 
watts of power. SOHO was one of the first 
spacecraft to use silicon carbide mirrors. 
Silicon carbide is an incredibly hard mate-
rial, and computer-controlled diamond 
drills were used to grind and polish the 
mirrors. 

The spacecraft has one gigabyte of 
onboard storage, and can downlink its 
data at 220 kbits per second to S-band 
antennas located at the three DSN sta-
tions in Canberra, Australia, Goldstone, 
California, and Madrid, Spain. SOHO's 
downlink frequencies range from 2.200 
to 2.290 GHz. Uplinks range from 2.025 to 
2.110 GHz. The engineering telemetry 
channel operates at 1-kbps and the sci-
ence downlink is at 45 kbps. 

SOHObuilds on the experience gained 
from the early Orbiting Solar Observatory 

November/December 1996 SATELLITE TIMES 23 



(OSO) spacecraft, Skylab's solar tele-
scopes, the Solar Maximum Mission, and 
the Spacelab 2 mission. Increases in tech-
, nology have resulted in much more so-
phisticated capabilities; one camera is al-
ready 30 times faster than similar cameras 
used on Skylab. 

Together, SOHO's different comple-
mentary instruments offer a broad look at 
how the sun works, and at the sun's out-
put. In the same way a doctor uses differ-
ent types of instruments to measure your 
body, SOHO uses different types of 
instruments to measure the sun. 
And, like a doctor's medical in-
struments, some of SOHO's in-
struments monitor the sun di-
rectly while others measure it from 
a distance. 

SOHO's twelve instruments come from 
the United States, France, Switzerland, 
Germany, the United Kingdom, and Fin-
land. The three key areas of SOHO's stud-

ies are the structure and dynamics of the 

sun's interior, the sun's corona, and the 
solar wind. 

The three helioseis-mology experi-
ments are GOLF, VIRGO, and SOI/MDI. 
They will actually look for "sun-quakes"— 
how the sun oscillates. 

VIRGO 
LNCS 
\ 

CEUAS 

SWAN 

LASCO 

SUMER 

ERNE & COSTEP 

GOLF 

MO 

GOLF: Global oscillations at low frequen-
cies experiment was provided by France. 
GOLF will probe the deepest internal core 
structure of the sun by measuring the 
spectrum of free global oscillations. 

SOI/MDI: Solar oscillations investigation/ 
Michelson doppler imager was provided 
by Stanford University in the U.S. SOI/ 
MDI will measure the internal stratifica-
tion and dynamics of the sun by means of 
precise line-of-sight velocity measurements 
with mapping of the surface waves. 

VIRGO: Variability of solar irradiance and 
gravity oscillations was provided by Swit-
zerland. VIRGO studies the irradiance 
and radiance of the sun with high preci-
sion, stability, and accuracy. 

The solar atmosphere, including the 
corona and chromosphere, is monitored 
by SUMER, CDS, EIT, UVCS, LASCO, 

and SWAN. Normally the sun's corona is 
only visible during an eclipse. In space, 
without the blurring effects of the Earth's 
atmosphere, a blocking disk can be used 
to create an artificial eclipse for a corono-
graph. 

CDS: Corona] diagnostic spectrometer 
came from the United Kingdom. CDS 
obtains intensity ratios of selected extreme 
ultraviolet spectral line pairs simulta-
neously across a large portion of the solar 
atmosphere for studies of mass balance 
and energy flow. 

EIT: Extreme ultraviolet imaging telescope 
came from France. EIT provides high reso-
lution images of the entire sun at several 
temperatures, providing context for the 
spectral observations. 

LASCO: Large angle spectroscopic coro-
nograph came from the U.S. Naval Re-
search Laboratory. LASCO's panoramic 
images show coronal structure and pro-
vide electron count densities out to 15 
times the sun's diameter. 

SUMER: Solar ultraviolet measurements 
of emitted radiation experiment came 
from Germany. SUMER studies plasma 
flow characteristics including tempera-
ture, density, and velocity in the sun's 

upper atmosphere. 

SWAN: Solar wind anisotropies ex-
periment came from France. SWAN 
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measures the latitude distribution of the 
solar wind mass flux and variations in the 
distribution. 

UVCS: Ultraviolet corono-graphic spec-
trometer came from the Smithsonian As-
tronomical Observatories in the U.S. UVCS 
provides electron and ion temperatures, 
densities, and velocities from ultraviolet 
spectroscopic observations of the solar 
corona out to several radii from the sun's 
center. 

The solar wind is monitored by 
CELLAS, COSTEP, and ERNE. Outside of 
the Earth's protective magnetic field, 
SOHO is in an excellent position to mea-
sure the solar wind with instruments sens-
ing the particles and electrical fields di-
rectly. 

CELLAS: Charge, element, and isotope 
analysis system came from the Max Planck 
Institute in Germany. CELLAS measures 
the mass, ionic charge, and energy of the 
low and high speed solar wind, 
superthermal ions, and low energy flare 
particles. 

COSTEP: Comprehensive suprathermal 
and energetic particle analyzer came from 
Germany. COSTEP uses particle emissions 
from the sun over a wide range of chemi-
cals and energies as tools to analyze the 
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composition of the solar superthermal 
and energetic particles. 

ERNE: Energetic and relativistic nuclei 
and electron experiment came from Fin-
land. ERNE operates with COSTEP to 
monitor the solar atmosphere and outer 
heliosphere by detecting particles pro-
duced by various solar energy release pro-
cesses. 

Since the sun is SOHO's objective, the 
best orbit would be one where the Earth 
never gets in the way. Scientists chose to 
put SOHO at the Li Lagrange point. The 
Li point lies directly between the Earth 
and the sun, at the point where the sun 
and Earth's gravitational forces balance. 

Since the sun is much more massive 
than the Earth, the point is 1.5 million km 
(930,000 miles) from the Earth—one hun-
dredth of the distance from the Earth to 
the sun. SOHO isn't placed exactly at that 
point, though; it travels in a halo-shaped 
oval around Li, which is more stable and 
better for communications. Li is well out-
side the Earth's protective magnetosphere, 
permitting SOHO to make direct, on-site 
measurements of the solar wind. Since the 
Earth is always on the opposite side of the 

sun, SOHO is in constant sunlight—the 
only time its batteries were required were 
for about 20 minutes during its launch 
phase. SOHO scientists can operate the 
spacecraft directly for twelve hours each 
day. The rest of the time the data is stored 
on the spacecraft, and then relayed to the 
science center. 

While SOHO is designed as a research 
spacecraft, it can also function as a "solar 
weather satellite." Potentially, SOHO can 
give one hour's advance notice that a solar 
storm is on the way, or coronal measure-
ments may indicate an upcoming solar 
flare. SOHO's data is piped directly to the 
Space Environment Laboratory in Boul-
der, Colorado, which is responsible for 
space weather monitoring. If it receives 
the warning in time, the SEL can send out 
warnings that SOHO detects major up-
coming solar activity. 

One of SOHO's unique features is a 
dailyview of the sun for the public. SOHO's 
worldwide web site is automatically up-
dated each day with a new image of the 
entire Sun's surface. Sample data from 
other scientific investigations is also avail-
able. That URL is: 
http://sohowww.nascom.nasa.gov/ 

ST 
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Phase 3-D 
Slated to 
Launch in 
April 1997 

In a published report released Thursday, September 26, by the European Space Agency (ESA), Mr. Jean-
Marie Luton, director general of ESA, and Mr. Alain 

Bensoussan, chairman of CNES (the French Space 

Agency) announced that the launch of Ariane 502 has 
now been tentatively set for mid-April, 1997. It was also 
confirmed that the Phase 3-D international amateur 
radio satellite will be on this flight. The other payloads are 
to be a pair of sedinological measurement packages for 
validation of the launch vehicle's ability to place two 
satellites into a geostationary transfer orbit (GTO). 

ABOVE: A close-up view of the "business end" of Phase 
3-D's 400 Newton kick motor in the Marburg Lab. The 
motor will burn a hypergolic mixture of hydrazine and 

nitrogen tetroxide to propel Phase 3-D toward its final 
orbit. The motor's "high tech" shipping container (a well 
padded oil drurr!) is also visible in the background. 

LEFT. Dr. Andras (Bandi)Gschwindt, HA5WH, proudly 
displays Phase 3-D's Battery Charge Regulator (BCR) at 
the Marburg P3-0 Lab. The BCR is a critical piece of 
Phase 3-D flight hardware that will control all the 
spacecraft's onboard power activity such as regulating 
battery charging from the solar panels. The BCR was 
expertly built by Bandi and his team at the Technical 
University of Budapest, Hungary. 
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These announcements came during a 
joint ESA-CNES press conference at ESA 
Headquarters in Paris called to outline 
the respective plans of the two agencies to 
correct identified deficiencies in the 
Ariane 5 launch vehicle. The actions are 
in direct response to a comprehensive 
report submitted in July by the Ariane 501 
inquiry board that was chartered to inves-
tigate the loss on launch of the first Ariane 
5 booster in early June. 

During the press conference, it was 
also reported that ESA's atmospheric re-
entry demonstrator (ARD), a technology 
demonstration capsule for a future Euro-
pean manned space transport vehicle, 
along with an as yet unspecified commer-
cial payload, is to be flown on a subse-
quent Ariane 5 vehicle, Ariane 503, which 
has been made a part of the Ariane-5 
qualification process. This flight could 
take place in September 1997. The ARD 
had earlier been slated to fly on Ariane 
502 along with the AMSAT Phase 3-D satel-
lite. 

Mr. Luton and Mr. Bensoussan out-
lined several specific actions that are now 
being taken by ESA and CNES to assure 
the correction of software contained in 

Some flight electronic modules for the Phase 3-D International Satellite undergc fina 
bench testing at the AMSAT-DL Laboratory in Marbutg. Ger.-nany prior to their ship•rent 
to Orlanc'o. Florida for integration into the satellite. 

the Ariane 5 inertial reference system. 
Errors in this software were previously 
reported by ESA as being one of the pri-
mary causes of the Ariane 501 failure. 

Corrective actions include making 
changes to the Ariane 5 Functional Simu-
lation Facility to make the qualification 
tests more representative of the flight 
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environment, as well as perform-
ing a comprehensive review of all 
the embedded software contained 
in the launch vehicle. 

ESA and CNES also announced 
that the industrial architect on the 
Ariane project will henceforth as-
sume the role of "software archi-
tect". This change will allow not 
only for verification of all software 
incorporated in equipment but 
also will help insure the overall 
functional integrity of the 
launcher. Mr. Luton and Mr. 
Bensoussan went on to note that 
this means that all of the launch 
vehicle's software will now become 
subject to qualification reviews in which 
outside experts will take part. 

In addition, the joint ESA and CNES 
announcement reported that working 
methods used in the launcher qualifica-
tion review have now been modified to 
introduce specialized audits on the most 
complex launcher systems in order to 
provide closer analysis wherever this is 
deemed necessary. A comprehensive re-
view of the launcher's qualification is no‘, 

At the AMSAT-DL Phase 3-D Laboratory in Ma-burg. 
Germany. AMSAT-NA Vice President for Engineering Dick 
Jansson WD4FAB (Right), holds a prototype L Band 
antenna feed that was constructed by Freddy de 
Guchteneire, ON61JG (Left). 

AMSAT-NA Vice President. Engineering 
Dick Jansson, WD4FAB (Right). and 
AMSAT-DL's Konrad Mueller, DG7FDO 
(Left), perform a final inspection of Phase 

3-D's 400 Newton kick motor in Konrad's 
well-equipped machine shop at AMSAT-
DL prior to its shipment to Orlando for 
integration. The motor is of the same 
design that successfully powered both 
A0-10 and A0-13 to their final orbits. 

also reported to be underway along with 
systematic efforts to identify "degraded" 
modes of operation that could affect 
launcher elements. 
AMSAT is a not-for-profit, 501 (c) ( 3) 

educational and scientific organization 
that was first chartered in Washington, 
D.C. Its objectives include promoting 
space research and communication by 
building, launching and controlling 

amateur radio spacecraft. Since its 
founding, over 25 years ago, many 
other like-minded organizations 
have been formed around the 
world to pursue the same goals 
and who now also share the AMSAT 
name. Often acting together, these 
groups have used predominantly 
volunteer labor and donated re-

sources to design, construct and, 
with the added assistance of gov-
ernment and commercial space 
agencies, successfully launch, over 
two dozen amateur radio commu-
nications satellites into Earth or-
bit. 

The Phase 3-D satellite, now 
under construction with the help of over a 
dozen AMSAT groups on five continents, 
will be the largest, most complex, and most 
expensive amateur radio satellite ever built. 

Photos of the some of the various units 
appear in this issue of Satellite Times. These 

photos are courtesy of Keith Baker, KB1SF 
and AMSAT. In depth coverage of the launch 
of this important amateur satellite is planned 
for a future issue of ST. Sr 

Phase 3-D Frequencies 
With Phase 3-D being launched next Spring now is the time to start putting together your Phase 3-D 
station. These are the final AMSAT Phase 3-D frequencies ( crystals have been ordered) and have been 
coordinated with IARU bandplans. These frequencies are courtesy of the AMSAT News Service. 

UPLINKS 
BAND 
(MHz) 
15m 
2m 
70cm 
23cm(1) 
23cm(2) 
13cm(1) 
13cm(2) 
6cm 

DOWNLINKS 
BAND 
(MHz) 
10m 

2m 
70cm 
13cm 
3cm 
1.5cm 

DIGITAL 
(MHz) 
none 
145.800-145.840 
435.300-435.550 
1269.000-1269.250 
1268.075-1268.325 
2400.100-2400.350 
2446.200-2446.450 
5668.350-5668.550 

DIGITAL 
(MHz) 
29.330+/-5 kHz 

145.955-145.990 
435.900-436.200 
2400.650-2400.950 
10451.450-10451.750 
24048.450-24048.750 

ANALOG 
(MHz) 
21.210-21.250 
145.840-145.990 
435.550-435.800 
1269.250-1269.500 
1268.325-1268.575 
2400.350-2400.600 
2446.450-2446.700 
5668.550-5668.800 

ANALOG 
(MHz) 
(To be used for digitized 
voice bulletins) 
145.805-145.955 
435.475-435.725 
2400.225-2400.475 
10451.025-10451.275 
24048.025-24048.275 

AI downlink passbands are inverted from the uplink passbands. 

BEACONS 
Band Beacon-1 
2m none 
70cm 435.450 
13cm 2400.200 
3cm 10451.000 
1 5cm 24048.000 

Beacon-2 
none 
435.850 
2400.600 
10451.400 
24048.400 

CENTER 
(MHz) 
21.230 
145.915 
435.675 
1269.375 
1268.450 
2400.475 
2446.575 
5668.675 

CENTER 
(MHz) 

145.880 
435.600 
2400.350 
10451.150 
24048.150 
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By Hank Brandli 

Nighttime Visual Photos Spot Re-Entry 
Vehicles (or UFO's) 

Tn 1975, an article was published in Weatlienvise 
magazine, entitled: Satellite Picture of Meteor 
over Central Pacific Ocean (Kim, J.S.S. Vol. 28 

no. 6, pp 258-259). This photo shown in figure 1, 
stated that a meteor could be seen on the DMSP 
nighttime visual imagery. At the time, researchers 
indicated it was not a man-made space object re-
entering the atmosphere. 

Figure 2 is a DMSP nighttime visual on Novem-
ber 13, 1994, at approximately 0028 UTC. North of 
Chicago, a curved line, separating slightly, can be 
seen from northwest to southeast. NASA Goddard 
Space Flight Center indicated that no objects were 
listed as having decayed on that date. 

Several years ago, I was called by a well-known 
astronomer who stated that he felt the meteor trail 
published in 1975 was not a meteor at all. Due to its 
high speed, a meteor re-entry would be expected to 
show a path length of only a second or two. These 
photos (Figures 1 and 2) indicate that the time for 
these bright curved lines is approximately 30 sec-
onds or so. 

The DMSP scanning radiometer goes completely 
around the Earth in 101 minutes—or approxi-
mately 3.6 degrees per minute. These DMSP night 
visual photos show a latitude traverse of at least a 
degree of more (not consistent with a meteor re-

entry). 
What could this be? If it's not a meteor, and it's 

not a re-entry vehicle of the U.S., Russia, or some 
other country, it must be a UFO! 

Ironically, I had had a dozen or more so-called 
meteor trail night visual images in my files for years, 

but disposed of 
them before I 
made the UFO 
connection. 

Figure 2: 
Nighttime DMSP 
visual, no 
moonlight, of the 
north central 
United States 
and southern 
Canada. 

Figure 1: The above nighttime DMSP imagery was taken cver the 
Pacific Ocean on a decending nodal pass on November 29. 1974. The 
lights of Oahu are clearl,/ seen as well as moonlit clouds. The 
resolution of this DMSP sensor is 2 nautical miles. The spectral 
interval is .4 to 1.1 microns. In the !owe, left nanc corner passing 
over Johnston Island is what appears to be a meteor trail Research 
indicated that there was no man-made space object re-entering the 
atmosphere at this time and location. The DMSP radiometer scanned 
the path at 0554 t.ITC +/- 30 seconds. 
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ffMATEUR eDIO SATELLITES 
By John A. Magliaciane 

magliacoemail.njin.net 

New OSCARs Are Born 

The amateur radio service gained two 
new communication satellites dur-
ing the summer of 1996. They in-

clude Fuji-OSCAR 29 (Ñ)-2—a successor 
to the Fuji-OSCAR 12 and Fuji-OSCAR 20 
satellites, and Mexico-OSCAR 30 (M0-30)— 
a microsatellite containing a Pacsat store-
and-forward communications package in 
addition to a commercial meteor ranging 
experiment. 

Fuji-OSCAR-29 

Fuji-OSCAR-29is the third in a family of 
amateur satellites brought to us by the 
Japanese Space Agency NASDAand Japan 's 
Amateur Radio League (JARL). Fuji-OS-
CAR 29, known as Fuji-2prior to launch, was 
launched on July 17, 1996, at 0154 UTC 
from the Tanegashima Space Center in 
southern Japan along with NASDA's Ad-
vanced Earth Observing Satellite (ADEOS) 
into a nominally circular low-earth orbit 
having an inclination of 98.5 degrees and a 
nodal period of 106.5 minutes. 

Like its older sisters Fuji-OSCAR /2and 
Fuji-OSCAR 20, Fuji-OSCAR 29has a dual 
personality. F0-29 carries both ana-
log and digital store-and-forward 
communication transponders that 
accept uplinks in the 2-meter band, 
and produce downlinks in the 70-
cm band. It also carries some new 
features including a voice synthe-
sizer based around National 
Semiconductor's "Digitalker" chip, 
and a high-speed (9600 baud) 
packet radio mailbox, as well a new 
and improved attitude control sys-
tem. 

Fuji-OSCAR 29carries an invert-
ing analog transponder that ac-
cepts uplinks between 145.900 MHz 
and 146.000 MHz, and relays them 
back to Earth within a downlink 
passband between 435.800 NI I I 
and 435.900 MHz. 

Since the transponder is ana-
log, it will faithfully reproduce any 
communications mode, although 
modes containing a constant car-

FIGURE 1: Fuji-OSCAR 29 undergoing 
construction in Japan (JARL Photo) 

FIGURE 2: Drawing Df Fuji-OSCAR 29 
showing polyhedron shape, solar cells, 
and placement of antennas around the 

spacecraft. (JARL Photo) 

--- 70 cm antenna 

rier such as amplitude modulation (AM) 
and frequency modulation (FM) are dis-
couraged due to the heavy power consump-
tion they impose on the transponder and 
the continuous current drain this places on 
the storage battery. Low duty cycle modes 
such as single sideband (SSB) voice and 
continuous wave (CW) telegraphy, on the 
other hand, are perfectly acceptable. 

Since the transponder is inverting, a 
lower sideband (LSB) voice uplink pro-
duces an upper sideband (USB) downlink 
through the transponder. A lower side-
band voice uplink should be used when 
communicating via Fuji-OSCAR 29, since it 
is by gentleman's agreement that all single 
sideband voice communications through 
OSCAR transponders are to be made in 
such a way as to produce an upper sideband 
downlink. 

When in analog mode, Fuji-OSCAR 29 
transmits spacecraft telemetry information 
using CW Morse telegraphy at a speed of 12 
words per minute through a beacon trans-
mitter operating on a frequency of 435.795 

MHz. 435.910 MHz is used as a packet 
radio downlink, as well as an output 
for the spacecraft's Digitalker. 

Flying Mailbox In 

Space 

Fuji-OSCAR 29s digital com-
munications transponder func-
tions similarly to that of a packet 
radio mailbox or bulletin board 
system. While the majority of the 
Pacsat satellite constellation uses 
an FTLO communications proto-
col and compatible client software 
that must be run at groundstations 
for communications with these sat-
ellites, the Fuji-series of amateur 
satellites uses a simple mailbox 
system that requires no special 
communications software at 
groundstations. A dumb terminal 
or a PC running a simple telecom-
munications program is all that is 
required, in addition to a terminal 
node decoder (TNC), Pacsat mo-
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While the majority of the Pacsat satellite constellation uses an 

FTLO communications protocol and compatible client software 

... the Fuji-series of amateur satellites uses a simple mailbox 

system that requires no special communications software. 

del ii, and gi ottndstation 
radio equipment Table 
2 lists the keyboard corn-
mands understood by the 
Fuji-OSCAR 29 packet ra-
dio mailbox. 

Fuji-OSCAR 29 oper-
ates at speeds of 1200 bits 
per second and 9600 bits 
per second. The corn-
mands understood by the 
mailbox are the same re-
gardless of the speed of 
the satellite. At 1200 bps, 
the satellite accepts 
Manchester encoded 
frerquency shift keying 
(FSK) signals on an up-
link of either 145.850, 
145.870, 145.890, or 
145.910 MHz. A single 
downlink on 435.910 
MHz uses binary phase 
shift keying (BPSK) 
modulation, and is con-
sistentwith previous Fuji-
OSCAR satellites, as well 
as AMSAT-OSCAR 16. 
WMERSAT-OSCAR 18, 
LUSAT-OSCAR 19, 
ITAMSAT-OSCAR 26. 
and the Mexico-OSCAR 30 
satellite which will be dis-
cussed later. At 9600 bps, 
the satellite accepts FSK 
signals on a frequency of 
145.870 MHz, and pro-
duces a single downlink 
on 435.910 MHz also 
using FSK modulation. 
This is consistent with the capabilities of the 
popular G3RUH modem that is used for 
both terrestrial as well as UoSAT and 
KITSAT-based satellite communications at 

9600 baud. 
As stated earlier, no special 

groundstation software is needed to access 
the W-29mailbox; however, groundstations 
must remember to set their TNCs for full 
duplex communications (FULLDUP ON) 
prior to connecting to the satellite. The 
callsign used to connect with Fuji-OSCAR 
29 is 8J1JCS, and users are allowed ten 
minutes of access time per connection. 

FIGURE 3: Fuji-OSCAR 29 communication modes (JARL 
Photo) 

Mexico-OSCAR-30 

Mexico-OSCAR3Ois a microsatellite simi-
lar in appearance, weight, and construc-
tion to earlier "microsats" such as AMSAT-
OSCAR 16, DOVE-OSCAR 17, WEBERSAT-
OSCAR 18, LUSAT-OSCAR 19, and 
1TAMSAT-OSCAR 26. By definition, any sat-
ellite weighing less than 50 kilograms is 
considered a microsatellite. Mexico-OSCAR 
30, weighing in at only 10 kilograms, is well 
within this criteria. 

Mexico-OSCAR 30, known as UNAMSAT-
Bprior to launch, is a product of the Univer-
sity Program of Space Research and Devel-

Five ways 
of hearing 
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its vicinity for an international audience. 
Keeping up with new media development 
YLE Radio Finland gives pu a choice of 
technical options. 

Short wave 
broadcasts 1 

2 

3 

5 

YLE Radio Finland is available in 
English at 7.30 am and 8.30 am 
Eastern Time on 15400 and 11735 
kHz, until March 29th, 1997. 

Satellite Broadcasts 
YLE Radio Finland can be heard on 
Galaxy Five,124 deg W, Ch 6, audio 
subcarrier 6.20 MHz with half hour 
broadcasts in English beginning at 
6.30 am and 10 pm Eastern. On 
audio 6.80 YLE can be heard at 9 
pm. Easy listening and adult 
contemporary tunes with 
announcements in Finnish and English 
Mondays through Fridays at 9.30 
pm on 6.20 MHz. Classical selections 
on Sundays at 7.30 pm on 6.20 
MHz. 

Cable Audio 
CSpan airs YLE Radio Finland in 
English on its national Audio One 
cable service at 9 pm Eastern. Consult 
your local cable company for 
availability in your area. 

Local Relays 
CBC airs YLE Radio Finland during 
its CBC Overnight. CBC Overnight 
is heard notionally in Canada and 
can be heard in the US on the AM 
dial. 

Internet Audio 
YLE Radio Finland can be heard as 
Real Audio Live daily at 6.30 am, 
2.30 pm, 4.30 pm, 10 pm and 
11.30 pm on 
www.yle.fifibc/radiofin.html. 
Audio files with news content only 
are available for downloading at 
www.wrn.org/audio. 

1' I. II 
For more information cell 1-203-688-5540 or 

fax 1-860-688-011 3. 
E-mail: rfinland or yleus O aol.com. 

Should you prefer to call toll-free, 
1-80221-YLEX is available. 
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MO-30's primary mission is that of a meteor sounder. The satellite contains a 60-watt 

pulsed transmitter that operates on a frequency of 40.997 MHz ... The meteor 

sounder's purpose is to obtain research data on the ... distribution of meteors, with the 

focus on a search for high-velocity meteors originating outside our solar system. 
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FIGURE 3: Fuji-OSCAR 29 System Block Diagram (JARL Photo) 

opment (PUIDE) in Mexico. It was 
launched on September 5, 1996, at 1347 
UTC, along with a Russian Cosmos 2334 
satellite from Plesetsk, Russia. While other 
microsatellites exist that carry amateur ra-
dio "Pacsar transpon-
ders, MO-30 is the first to 
also carry an astronomi-
cal experiment. 

MO-30 s design goals 
included the elimination 
of wire harnesses within 
the satellite's sub-assem-
bly wherever possible, 
since such harnesses are 
frequently points of fail-
ure within a spacecraft 
and are very time-consum-
ing to construct. MO-30 
also incorporated the use 
of a mechanical structure 
that can be assembled and 
disassembled in less than 
30 minutes; the use of a 
solar panel array that can 

be rapidly installed on the spacecraft with 
minimum damage; the use of power man-
agement techniques that dynamically ad-
just the satellite's transmitter power output 
to balance the power budget of the satellite; 

WI 
HAFHESS 

4%. 

T•ANTENNA 

R•ANTENNA 

the incorporation of a computer with multi-
channel serial communication capabilities; 
having a minimum storage capacity of 4 
megabytes using static RAM that consumes 
less than 1.0 watt of maximum power; while 

keeping the total satellite 
package under 12 kilograms 
for easy launch. 

These goals, as rigid as 
they seem, were met not 
once, but twice. Mexico-OS-
CAR 30 is actually the twin of 
an earlier UNAMSAT satel-
lite that was destroyed dur-
ing an unsuccessful launch 
from Plesetsk, Russia, on 
March 28, 1995. Had it not 
been for these design goals, 
it would have taken much 
longer and been much more 
costly to duplicate and launch 
the spacecraft within such a 
short period of time. 

MO-30s primary mission 
is that of a meteor sounder. 

TABLE 1: Several messages were posted on FO-29 in la 
shortly after its launch while spacecraft testing was taki 

te August 
ng place. 

Dik LILC To From Sin 
0020 01/01 1019 ALL ZS6BMN 21 
0018 01/01 09:14 ALL AL7OB 272 
0017 01/01 08:55 GESVJ ON4DY 203 
0016 01/01 0720 W9ODI El6EH 
0015 01/01 07:17 W9ODI El6EH 61 
0014 01/01 0704 SV8RV SV3KH 139 
0013 01/01 05:46 ALL KO6RD 139 
0012 01/01 05:38 JF1AJE El6EH 86 
0011 01/01 05:35 El6EH 
0010 01/01 0404 El6EH W9ODI 90 
0009 01/01 03:53 JF1ATE El6EH 1 
0008 01/01 03:50 JF1AJE El6EH 92 
0007 01/01 02:18 JF1AJE W4IMT 122 
0006 01/01 02:16 JF1ATE El6EH 
0005 01/01 01:52 ALL JF1AJE 42 
0004 01/01 01:47 JF1AJE 
0003 01/01 00:29 F3Z0 DL1TV 
0002 01/01 00:25 DL6KG DL1TV 16 
0001 01/01 00:22 DL1TV 

SuM 
Great new satellite! 
GREETINGS FROM ALASKA' 
First JAS2 try 

KALHSPERA DENIS 

Hi from Tom, El6EH UTC: 18:22:30 on 0 

GREETINGS 

OGL.. 
Hello from Music City 

CO 

Freude 
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As OSCAR satellites get smaller, lighter, less expensive, and 

easier to build, the number of microsatellites serving in the 

amateur radio service will continue to increase. 

The satellite contains a 60-
watt pulsed transmitter that 
operates on a frequency of 
40.997 MHz. The RF pulses 
from the transmitter can 
have a duration of between 
1 and 10 milliseconds, and 
a repetition rate ofbetween 
1 and 10 seconds, all con-
trolled by a 68HCO5 CPU. 
The echoes received from 
passing meteors are de-
tected on a receiver de-
signed to measure their 
Doppler shift. The meteor 
sounder's purpose is to ob-
tain research data on the full-sky spatial and 
velocity distribution of meteors, with the 
focus on a search for high-velocity meteors 
originating outside our solar system. 

The 41 MHz frequency for this trans-
mitter is in accordance with ITU frequency 
allocations for scientific research. The trans-
mitter consists of a crystal controlled ex-
citer and a class "E" power amplifier. De-
signers state that it is theoretically possible 
to receive echos of the transmitter via the 
ionized trail of meteors while Mexico-OS-
CAR 30 passes below one's horizon. 

The meteor receiver is an SSB "zero-IF" 
design that was suggested by Dr. Tom Clark, 
W3IWI. The echoes received from passing 
meteors are digitized and stored in the 
normal V40 Microsat computer's RAM. 
After each pulse, the spectrum of the re-
ceived signal is determined using the 
onboard V40, which functions as a DSP 
Fourier Transform spectrum analyzer. If a 

meteor echo is detected, it is saved for later 
transmission as a special telemetry frame. 

The 1-10 second repetition rate for the 
meteor transmitter is adjusted depending 
on the state of charge of the batteries, other 
spacecraft power requirements, and on the 
time domain requirements of the echoes. 

When MO-30 is not involved in meteor 
research, it is available to amateur radio 
operators as a "Pacsat" satellite. MO-30s 
digital transponder operates at a rate of 
1200 bits per second and carries uplink 
receivers on 145.815, 145.835, 145.855, and 
145.875 MHz. OSCAR-30s primary down-
link is on 437.206 MHz, while its secondary 
transmitter operates on 437.138 MHz. The 

TABLE 2: 
An early message carried on Fuji-OSCAR 29 

N. Dsi WI le From Size Subject 
0018 01/01 09:14 ALL AL7OB 272 GREETINGS FROM ALASKA! 

Hello All from Anchorage Alaska! 

It is overcast and 16C here today...great fishing weather. I am 

uplinking with 12 ele, vertical yagi and recvng with 4 stacked 

12 ele yagis horiz polarized. 

Very good sigs here in Anchorage. 

73 

Mike, AL706 

RF modulation, file transfer protocols, and 
antenna polarizations associated with OS-
CAR-30 are consistent with those of the 
remaining constellation of 1200 baud com-
munication satellites employing the Pacsat 
file transfer protocol. 

Conclusion 

Fuji-OSCAR 29 and Mexico-OSCAR 30 

are the latest in the long series of commu-
nication satellites that are part of the OS-
CAR program. As OSCAR satellites get 
smaller, lighter, less expensive, and easier 

to build, the number of microsatellites serv-
ing in the amateur radio service will con-
tinue to increase. Although the AMSAT-
OSCAR 13 satellite is expected to decay in 
the Earth's atmosphere in December, there 
are still many other OSCAR satellites avail-
able to serve all radio amateurs worldwide 
for many years to come. sr 

TABLE 3: 
Keyboard commands for navigating 

the Fuji-OSCAR 29 digital mailbox. 

B: 
F: 
F<MM/DD>: 
H: 
K<nnnn>: 
M: 

R<nnnn>+: 
U: 
Y: 
W: 
V. 

List file headers addressed to ALL 
List file headers from latest 
List file headers since posted day<MM/DD> 
Show help message 
Kill a file numberannn> 

List file headers addressed to current user 
Disconnect(quit) JAS-2 mailbox 
Read a file numbeRnnnn>+ 

List current user(s) 
More display 
Write a file 
More display 

ACCURATE TIME 
FOR ASTRONOMERS 

W.::11=11 
Get time & frequen-
cy checks & geo-
alerts for latest at-
mospheric conditions. 
Sensitive and selec-

tive rcvr for VVVVV on 10.000 MHz. Per-
formance rivals most expensive receiv-
ers. Rugged cabinet with speaker and 
115Vac Adapter. Can be modifiec for port-

able use with battery. 

• RWWV Rcvr wiredItested in cabinet  $ 129 

• RWWV Rcvr kit with cabinet   $89 
• RWWV Rcvr kit, PCB only   $59 

LOW COST WEATHER 
FAX RECEIVER 

A new enhanced 
version of our 
popular weather 

fax receiver, the 
R139 is a very 
sensitive wideband fm receiver optimized 

for reception of NOAA APT and Russian 
Meteor weather facsimile images on the 137 
MHz band. Use with any popular demodula-

tor and software. 
Excellent 0.2pV sensitivity, special wide-

band filters for low distortion. Five selectable 

channels cover all popular satellites. 
Scanner circuit and tape recorder control 

allow you to automatically search for and re-

cord signals as satellites pass overhead, 
even while away from home. 
LNG-137 GaAsFET Preamp enhances re-

ception when moun:ed at antenna. 

• 0139 Rcvr Kit less case  $159 

• 0139 Rcvr Kit with case & AC adapter $ 189 
• 0139 Rcvr Assembled in case with AC adptr 8239 

• Inquire about connectors & tuning tools. 
• LNG- 137 GaAsFET Preamp  $59 

• Multifax demodulator card & software for PC $289 

• ARRL Weather Satellite Handbook $20 

WEATHER FORECAST RECEIVER 

Professional quality 
receiver monitors 
critical weather and 
emergency broad-
casts. Excellent sen-

sitivity provides good reception even at 
distances up to 70 miles with suitable an-
tenna. Covers all 7 NOAAJNVVS channels. 

Automatic mode provides storm watch, 

alerting you by unmuting receiver and pro-
viding an output to trip remote equipment 

when an alert is broadcast. Rugged cabinet 
with speaker and 115Vac Adapter. Can be 
modified for portable use with battery. 

• RWX Rcvr wiredltesteo in cabt   $139 

• RWX Rcvr kit with cabt  $99 
• RWX Rcvr kit, PCB only   $79 

CALL OR WRITE FOR FREE CATALOG 
g Our 34th Year/  

hamlromcs, inc. 
65-G Moul Rd, Hilton NY 14468 

Phone 716-392-9430 (fax 9420) 
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RSONAL 01\4MUNICATION c.,ATELLITES 

By Donald E. Dickerson, N9CUE 

VITASAT Provides Vital Communications Link 

Starving babies in Africa is not 
the usual picture your mind 
conjures up when contemplat-

ing the most recent advances in 
satellite technology. Most of us are 
too busy wondering how our satel-
lite-based skyfones and direct broad-
cast TV will work to even imagine 
how such technology could be ap-
plied to help people at the opposite 
end of the economic scale. 

Such a contrast is appropriate, 
however, when we think of Volun-
teers in Technical Assistance 
(VITA) . VITA has been instrwnental 
in bringing the benefits of high tech 
satellite systems into several impov-
erished Third World countries. Sev-
enty-five percent of the world's popu-
lation live in developing countries where 
there is less than one telephone per 100 
residents. VITA can provide a vital commu-
nications link to areas without telephones, 
much less electricity. VITA satellite data 
links provide information to various parties 
for disaster response, conservation and 
development programs, enterprise devel-
opment, and communication services. They 
can even provide internet access from solar 
powered, laptop sized terminals. 

VITAbegan using low earth orbit (LEO) 
satellites back in 1984. Its first venture was 
to lease access on a satellite built in the UK 
by AMSAT (Radio Amateur Satellite Cor-
poration). This first experimentwith packet 
radio proved a success. VITA later leased an 
entire spacecraft from AMSAT-UK ( UoSA T-
OSCAR 14 and UaSA T-OSCAR 22). 

By 1995 VITA had its own satellite built 
by CTA Incorporated. Unfortunately the 
Lockheed launch vehicle which carried 
their new satellite had to be destroyed by 
the range safety officer when problems 
developed during lift-off on August 15, 
1995. Then in 1996 VITA entered an agree-
ment with Final Analysis Inc., of Greenbelt, 
Maryland. VITA again plans to share the 
transponder space on yet another space-
craft (FAISAT-2V) which was scheduled for 
launch as this issue goes to press. 

The FAISAT-2V (Final Analysis, Inc) 

spacecraft weights 198 pounds and mea-
sures 36-inches by 16-inches x 44-inches. It 
will orbit an altitude of 600 miles with an 
inclination of 83 degrees. The satellite will 
take 105 minutes to complete an orbit and 
move 26 degrees west per orbit. Once in 
orbit the communications footprint will 
stretch 2881) miles This means the satellite 
will be in view for approximately 10 min-
utes per orbit and will make a minimum of 
4 orbits per day over each area of the world. 

With the satellite-to-user station link 
operating at 9.6-kbps, a total of 40 minutes 
of operating time will allow for a large 
volume of traffic to flow to and from the 
field. 

FAISAT-2Vwill carry two receivers that 
operate on two scanning overlapping chan-
nels in the 148.000 to 149.000 MHz band 
(uplink). The receivers can be switched 
between 2.4, 9.6-, and 19.24bps The down-
link frequency will be 400.505 and 400.595 
MHz. The transmitters can operate at data 
rates between 9.6-and 38.4-kbps at 15 watts 
of RF. The antenna will be right-hand circu-
larly polarized for both uplink and down-
link. Thesatellite carries a GPS receiver and 
a Loral RS-13000 command and data han-
dling processor wi th 16 megabytes memory. 
It also has deployable folding solar panels 
and is gravity gradient stabilized. 

The FAISAT-2V will be launched from 

Plesetsk, Russia, on a Cosmos launch 
vehicle like the first satellite in the 
series FAISAT-1. Final Analysis, Inc. 
plans to launch 26 satellites from 
the Russian Cosmodrome at 
Plesetsk. 

The major elements of the VITA 
system are shown in figure 1. The 
FAISAT-2Vsatellite operates in both 

the store-and-forward, and zero-de-
lay repeater modes. The next ele-
ment is the field station, consisting 
of a laptop size radio and packet 
modem known as aVITAPAC. These 
simple field stations will even be 
able to access the internet through 
a gateway station. 
Each gateway station is equipped 

like the field station, with radio and 
packet modem, plus a Unix worksta-

tion. The Unix workstation is connected to 
the local area network (LAN) at the inter-
net gateway facility which, in turn, is con-
nected to the interne. There will be two 
primary internet gateway stations located 
outside the United States: one in Andenes, 
Norway, and the other in Capetown, South 
Africa. 

Data terminals are industrial field sta-
tions used to communicate with the data 
service hubs which interface with leased 
lines, public switched networks (X.25 frame 
relay), or the internet. The satellite is ac-
cessed in the real-time repeater mode. 

The network operations center (NOC) 
controls the operation of the satellite con-
stellation and all internet gateways. In addi-
tion, the NOC performs billing and cus-
tomer service functions, including techni-
cal support. Satellite control is performed 
at the network operations center through 
the VITA satellite telemetry, tracking, and 
control (TT&C) station that is located in 
Blacksburg. Virginia. This station is a fixed 
station and emergency backup control can 
be initiated through an internet gateway. 
A remote user wanting to send an E-

mail message to internet must have a DOS 
based PC using VITA software or their own 
internet RFC882 compliant software. The 
message is sent to a field station using the 
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FAISAT-2V will carry two receivers that operate on two scanning overlapping 

channels in the 148.000 to 149.000 MHz band (uplink). The receivers can be 

switched between 2.4-, 9.6-, and 19.2-kbps The downlink frequency will be 

400.505 and 400.595 MHz. 

RS-232 link. The field station then sends 
the message to the satellite on the next pass. 

The VITA satellite scans the uplink band 
of 149.810 to 149.900 MHz at the start of 

every time division multiplex (TDM) frame. 
The sweep begins on the first 10 kHz chan-
nel of one receiver through 17 allowable 5 
kHz segments. The specific frequency of 
two clear 10 kHz channels are determined. 
These two frequencies are sent to the field 
station to be used as uplinks. The field 
station will then request a time slot within 
the TDM frame. When the request is ac-
knowledged, the field stations uplinks the 
messages in packets of up to 128 bytes in 
length. It should be noted that uplink re-
quest are allowed for a maximum of 10 
percent of a TDM frame. All other uplinks 
are commanded by the VITA satellite 
through the downlink. These parameters 
apply to the United States only. Outside the 
U.S. 9.6-kbps on two 30 kHz wide channels 
are used with a maximum packet size of 512 
bytes. 

Under U.S. rules, software restrictions 
will enforce a packet transmission spacing 
of 15 seconds for any given frequency and 
a burst length of 450 milliseconds maxi-
mum. Finally, a burst counter limits the 
number of transmissions to 20 over a 15 
minute interval; thus a one percent duty 
cycle limit is met. The result is that a field 
station operating at 2,400 bps can transmit 
a maximum of 2,560 bytes on a single 
assigned frequency in a single pass. 

The packets are stored in the satellite 
communications processor until the space-
craft passes over an internet gateway. As the 
satellite appears over the horizon, the gate-
way will take control of the communica-
tions package and deny access to any field 
stations. The gateway will then command 
the communications processor to down-
link the messages it has collected at either 
a 19.2- or 38.4-kbps data rate. Next it will 
uplink at 19.2-kbps any messages to remote 
users that have arrived at the gateway in 
time for the satellite pass. At the end of this 
sequence, the satellite will release control 
of the communications package. Downlink 
messages will then be processed by the 
Unix workstation and routed to their desti-
nation over the internet 

VITA also offers another service for 
commercial and industrial customers in 

the U.S. and elsewhere. VITA's data service 
provides a method for commercial interest 
to gather data from sparsely populated ar-
eas. This service allows users to send packet 
data from a data terminal to monitor envi-

ronmental data or utility data, for example. 
This information can be downlinked di-
rectly to internet gateway stations when no 
other data service hubs exist in a particular 
area. While data service hubs will receive a 
large volume of data, they will transmit 

relatively little. 
All data service hubs and data terminals 

in the U.S. operate under the same restric-

tions as the field stations. Like the internet 
gateways, these hubs are controlled by the 
network operations center. Unlike them, 
however, the data service hubs have direct 
links to the commercial and industrial cus-
tomers for whom the data is being col-

lected. 
The data terminals can collect data from 

a single source or may act as concentrators 
for data collected from multiple sources 
through ground radio or power line trans-
mission systems. In either case, as the VITA 
satellite comes into view of a population of 
data terminals, the VITA satellite will begin 
the data collection sequence by preform-
ing a band scanning and frequency assign-
ment sequence in the same manner as the 
E-mail service. The clear channel frequen-

cies will be assigned to the data terminals 
which will then adjust themselves accord-
ingly. 

At this point, the satellite will transmit 
interrogation commands to the data termi-
nals. Those that receive a command to 
transmit data will do so in their assigned 
time slot. The data from the terminals will 
then be received by the satellite for relay to 
a data service hub or internet gateway. 
Transmission of data by the data terminals 
and the data serviced hubs will be at 2,400 
bps. 

Compliance with U.S. telecommunica-
tions rules mandates a 15 second interval 
be maintained in the interrogation sched-

uling software at the data service hubs. The 
maximum the burst transmission can last is 
450 milliseconds, the same as the E-mail 
service. 

The hardware and the technology are 
only the mechanics of the VITA mission. 
What they deliver to developing countries 
is even more important than the method. 
Information can be downloaded to peas-
ants anywhere in the world on methods of 
water purification, irrigation, crop devel-
opment, medical procedures, and even how 
to build a crystal radio. This shared wealth 
of information changes lives....no, it saves 
lives, and the method is a marvel. Till next 
time around. Sr 

SCPC Audio 

No guesswork with SatScan's 
direct frequency readout! 
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SCPC EXPLORER $479 

SatScan Corporation 
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By Keith Stein 
ksteingerols.corn 

Battle Plans From Orbit 

Looks like our latest confrontation 
with Saddam Hussein is over for 
now. During any military conflict, 

radio hobbyists want to tune in to the 
action. So now is as good a time as any to 
discuss military space communications. 

Here's a million dollar question that 
comes up everytime there is a major con-
flict in the world: "Anybody have a list of 
the frequencies being used for the cruise 
missile attacks on Iraq?" 

No, we don't and I don't think anyone 
outside DoD is going to hear this type of 
sensitive communications in the clear. 
When a ship at sea is getting ready to 
launch a cruise missile attack, any covert 
interference from your enemy could halt 
the whole operations. These operations 
are very secure and are not capable of 
being monitored with your average re-
ceiving equipment. There may be an area 
where you might be able to listen for 
some action in Iraq, though. Tune in 
some of the local Baghdad fire and rescue 
channels. 

Most communications in the clear over 
satellite downlinks are training exercises, 
very low priority phone calls, administra-
tive chi-chat, etc... But, hey, it never hurts 
to monitor them; piecing together inter-

cepts might develop into something. And 
if you're looking for a place to start, I have 
just the thing for you. 

Fleet Satellite 

Communications 

This system provides two-way UHF 
links for all of the military services. The 
Navy relies almost completely on satellite 
communications. Positioned at 14.5 deg 
West, 172 deg East, 100 deg West, and 
23.1 West these satellites may begin to 
drop out of service next year after exceed-
ing their design life of seven years. The 
aging fleet is being replaced by a new 
constellation called UFO's (UHF Follow-
On). FLTSATCOM 4 has already been 
replaced by UFO- 7, but I'd still keep an 
ear on it just in case. Details on the UFO 
system coming up. 

Communications between military 

commanders, nuclear forces, ships, sub-
marines, aircraft, the National Command 
Authority, and even the President of the 
United States can be monitored. 

The FLTSATCOM's have been a big 
favorite upon monitors across the globe. 
There are always some interesting voice 
transmissions active within this family (see 
chart below). 

For more details on this satellite sys-
tem, check out the May/June 95 issue of 
Satellite Times. 

UHF Follow-On 

Only three more launches remain be-
fore this new constellation will be com-
plete, but not without some problems. 
The first UHF Follow-On (UFO) space-
craft launched on March 25, 1993, was 
left in an unusable orbit by its Atlas 1 
launch vehicle. 

The new UFOs are replacing the older 
leased satellite (LEASAT) and fleet satel-
lite communications (FLTSATCOM) sys-
tems. These new switchboards in the sky 
bring enhanced anti-jamming technol-
ogy, double communications capacity, 

and an interlink with the new, highly 
advanced Milstar constellation. 

Placed at 15 degrees, 72 degrees, 105 
degrees, 172 degrees, and 177 degrees, 
the UFO spacecraft provide voice, data, 
and video transmissions to military forces. 
See charts beginning on following page. 

For more details on this system, check 
out the September/October 95 issue of 
Satellite Times. 

IUE Mission Ends 

In September, the European Space 
Agency (ESA) ended the mission of the 
International Ultraviolet Explorer (IUE). 
The 18-year old spacecraft has been in 
orbit since January 1978. 

In May, the system was operating with 
only a single gyrometer after all other 
flight controls instruments failed. 

Using its on board 45-cm telescope, 
IUE studied Jupiter and its moons, star 
wind, massive constellations, and mini-
quasars of the Seyfert NGC 7469 galaxy. 

The IUE mission has been one of the 
most accomplished programs in the field 
of astrophysics. sr 

FLTSATCOM Frequency Plan Downlinks 
(all frequencies in MHz) 

Alpha Lin 
Channel 1: Fleet Broadcast 

250.450 250.550 
Channel 2: 500 kHz wideband 

260.350- 262.450-
260.850 261.950 

Channel 3-11: Navy relay channels 
ch.3 
ch.4 
ch.5 
ch.6 
ch.7 
ch.8 
ch.9 
ch.10 
ch.11 

251.950 
253.650 
255.350 
256.950 
258.450 
265.350 
266.850 
268.250 
269.750 

252.050 
253.750 
255.450 
257.050 
258.550 
265.450 
266.950 
268.350 
269.850 

Charlie  

250.650 

262.050-
262.550 

252.150 
253.850 
255.550 
257.150 
258.650 
265.550 
267.050 
268.450 
269.950 

Alpha Bravo Charlie 

Channels 12-23: AFSATCOM narrow band channels 

ch.12 

ch 13 

ch.14 

ch.15 

ch.16 

ch.17 

ch.18 

ch.19 

ch.20 

ch.21 

ch.22 

ch.23 

243.945 

243.955 

243.960 

243.965 

243.970 

243.975 

243.980 

243.985 

243.990 

243.995 

244.000 

244.010 

244.045 

244.055 

244.060 

244.065 

244.070 

244.075 

244.080 

244.085 

244.090 

244.095 

244.100 

244.110 

244.145 

244.155 

244.160 

244.165 

244.170 

244.175 

244.180 

244.185 

244.190 

244.195 

244.200 

244.210 
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Most communications in the clear over satellite downlinks are training 

exercises, very low priority phone calls, administrative chi-chat, etc... But, 

hey, it never hurts to monitor them; piecing together intercepts might 

develop into something. 

UHF FOLLOW-ON STATUS 

Satellite Position  
UFO-1 Wrong Orbit 
UFO-2 72.7 degrees East 
UFO-3 15.2 degrees West 
UFO-4 177.7 degrees West 
UFO-5 71.5 degrees East 
UFO-6 105.4 degrees West 
UFO-7 172.0 degrees West 

Replacing 

LEASAT 2 
LEASAT 5 
LEASAT 3 
FLTSATCOM 4 

243.915 UHF Follow-On ch.19 (5 kHz) November, AFSATCOM 
243.925 UHF Follow-On ch.20 (5 kHz) November, AFSATCOM 
243.935 UHF Follow-On ch.21 (5 kHz) November, AFSATCOM 
243.945 UHF Follow-On ch.22 (5 kHz) November, AFSATCOM 
243.955 UHF Follow-On ch.23 (5 kHz) November, AFSATCOM 
243.965 UHF Follow-On ch.24 (5 kHz) November, AFSATCOM 
243.975 UHF Follow-On ch.25 (5 kHz) November, AFSATCOM 
243.985 UHF Follow-On ch.26 (5 kHz) November, AFSATCOM 
243.995 UHF Follow-On ch.19 (5 kHz) Oscar, AFSATCOM 
244.005 UHF Follow-On ch.20 (5 kHz) Oscar. AFSATCOM 
244.015 UHF Follow-On ch.21 (5 kHz) Oscar, AFSATCOM 
244.025 UHF Follow-On ch.22 (5 kHz) Oscar, AFSATCOM 
244.035 UHF Follow-On ch.23 (5 kHz) Oscar, AFSATCOM 
244.045 UHF Follow-On ch.24 (5 kHz) Oscar, AFSATCOM 
244.055 UHF Follow-On ch.25 (5 kHz) Oscar, AFSATCOM 
244.065 UHF Follow-On ch.26 (5 kHz) Oscar, AFSATCOM 
244.075 UHF Follow-On ch.19 (5 kHz) Papa, AFSATCOM 

UHF Follow-On ch.26 (5 kHz) Papa, AFSATCOM 
244.085 UHF Follow-On ch.20 (5 kHz) Papa, AFSATCOM 
244.095 UHF Follow-On ch.21 (5 kHz) Papa, AFSATCOM 
244.105 UHF Follow-On ch.22 (5 kHz) Papa, AFSATCOM 
244.115 UHF Follow-On ch.23 (5 kHz) Papa, AFSATCOM 
244.125 UHF Follow-On ch.24 (5 kHz) Papa, AFSATCOM 
244.135 UHF Follow-On ch.25 (5 kHz) Papa. AFSATCOM 
244.155 UHF Follow-On ch.19 (5 kHz) Quebec, AFSATCOM 
244.165 UHF Follow-On ch.20 (5 kHz) Quebec, AFSATCOM 
244.175 UHF Follow-On ch.21 (5 kHz) Quebec, AFSATCOM 
244.185 UHF Follow-On ch.22 (5 kHz) Quebec, AFSATCOM 
244.195 UHF Follow-On ch.23 (5 kHz) Quebec, AFSATCOM 
244.205 UHF Follow-On ch.24 (5 kHz) Quebec, AFSATCOM 
244.215 UHF Follow-On ch.25 (5 kHz) Quebec, AFSATCOM 
244.225 UHF Follow-On ch.26 (5 kHz) Quebec, AFSATCOM 
248.055 UHF Follow-On ch.35 (5 kHz) Oscar, AFSATCOM 
248.065 UHF Follow-On ch.36 (5 kHz) Oscar, AFSATCOM 
248.075 UHF Follow-On ch.37 (5 kHz) Oscar, AFSATCOM 
248.085 UHF Follow-On ch.38 (5 kHz) Oscar, AFSATCOM 
248.095 UHF Follow-On ch.39 (5 kHz) Oscar, AFSATCOM 
248.105 UHF Follow-On ch.40 (5 kHz) Oscar, AFSATCOM 
248.845 UHF Follow-On ch.27 (5 kHz) November, AFSATCOM 
248.855 UHF Follow-On ch.28 (5 kHz) November, AFSATCOM 
248.865 UHF Follow-On ch.29 (5 kHz) November, AFSATCOM 
248.875 UHF Follow-On ch.30 (5 kHz) November, AFSATCOM 
248.885 UHF Follow-On ch.31 (5 kHz) November, AFSATCOM 
248.895 UHF Follow-On ch.32 (5 kHz) November, AFSATCOM 
248.905 UHF Follow-On ch.33 (5 kHz) November, AFSATCOM 
248.915 UHF Follow-On ch.34 (5 kHz) November, AFSATCOM 

248.925 UHF Follow-On ch.35 (5 kHz) November, AFSATCOM 
248.935 UHF Follow-On ch.36 (5 kHz) November, AFSATCOM 
248.945 UHF Follow-On ch.37 (5 kHz) November, AFSATCOM 
248.955 UHF Follow-On ch.38 (5 kHz) November, AFSATCOM 
248.965 UHF Follow-On ch.39 (5 kHz) November, AFSATCOM 
248.975 UHF Follow-On ch.40 (5 kHz) November, AFSATCOM 

UHF Follow-On ch.27 (5 kHz) Oscar, AFSATCOM 
248.985 UHF Follow-On ch.28 (5 kHz) Oscar. AFSATCOM 
248.995 UHF Follow-On ch.29 (5 kHz) Oscar, AFSATCOM 
249.005 UHF Follow-On ch.30 (5 kHz) Oscar, AFSATCOM 
249.015 UHF Follow-On ch.31 (5 kHz) Oscar, AFSATCOM 
249.025 UHF Follow-On ch.32 (5 kHz) Oscar, AFSATCOM 
249.035 UHF Follow-On ch.33 (5 kHz) Oscar, AFSATCOM 
249.045 UHF Follow-On ch.34 (5 kHz) Oscar, AFSATCOM 
249.105 UHF Follow-On ch.27 (5 kHz) Papa, AFSA1COM 
249.115 UHF Follow-On ch.28 (5 kHz) Papa, AFSATCOM 
249.125 UHF Follow-On ch.29 (5 kHz) Papa, AFSATCOM 
249.135 UHF Follow-On ch.30 (5 kHz) Papa, AFSATCOM 
249.145 UHF Follow-On ch.31 (5 kHz) Papa, AFSATCOM 
249.155 UHF Follow-On ch.32 (5 kHz) Papa, AFSA-COM 
249.165 UHF Follow-On ch.33 (5 kHz) Papa, AFSATCOM 
249.175 UHF Follow-On ch.34 (5 kHz) Papa, AFSATCOM 
249.185 UHF Follow-On ch.35 (5 kHz) Papa, AFSATCOM 
249.195 UHF Follow-On ch.36 (5 kHz) Papa, AFSAECOM 
249.205 UHF Follow-On ch.37 (5 kHz) Papa, AFSATCOM 
249.215 UHF Follow-On ch.38 (5 kHz) Papa, AFSATCOM 
249.225 UHF Follow-On ch.39 (5 kHz) Papa, AFSATCOM 
249.235 UHF Follow-On ch.40 (5 kHz) Papa. AFSATCOM 

UHF Follow-On ch.27 (5 kHz) Quebec, AFSATCOM 
249.245 UHF Follow-On ch.28 (5 kHz) Quebec, AATCOM 
249.255 UHF Follow-On ch.29 (5 kHz) Quebec, AFSATCOM 
249.265 UHF Follow-On ch.30 (5 kHz) Quebec. AFSATCOM 
249.275 UHF Follow-On ch.31 (5 kHz) Quebec, AFSATCOM 
249.285 UHF Follow-On ch.32 (5 kHz) Quebec. AFSATCOM 
249.295 UHF Follow-On ch.33 (5 kHz) Quebec, AFSATCOM 
249.305 UHF Follow-On ch.34 (5 kHz) Quebec, AFSATCOM 
249.315 UHF Follow-On ch.35 (5 kHz) Quebec, AFSATCOM 
249.325 UHF Follow-On ch.36 (5 kHz) Quebec, AFSATCOM 
249.335 UHF Follow-On ch.37 (5 kHz) Quebec, AFSATCOM 
249.345 UHF Follow-On ch.38 (5 kHz) Quebec, AESATCOM 
249.355 UHF Follow-On ch.39 (5 kHz) Quebec, AFSATCOM 
249.365 UHF Follow-On ch.40 (5 kHz) Quebec, AFSATCOM 
250.350 UHF Follow-On ch.1 (25 kHz) November broadcast 
250.450 UHF Follow-On ch.1 (25 kHz) Oscar, broadcast 
250.550 UHF Follow-On ch.1 (25 kHz) Papa, broadcast 
250.650 UHF Follow-On ch.1 (25 kHz) Quebec, bt oadcast 
251.850 UHF Follow-On ch.2 (25 kHz) November, relay 
251.950 UHF Follow-On ch.2 (25 kHz) Oscar, relay 
252.050 UHF Follow-On ch.2 (25 kHz) Papa, relay 
252.150 UHF Follow-On ch.2 (25 kHz) Quebec, relay 
253.550 UHF Follow-On ch.3 (25 kHz) November, relay 
253.650 UHF Follow-On ch.3 (25 kHz) Oscar, relay 
253.750 UHF Follow-On ch.3 (25 kHz) Papa, relay 
253.850 UHF Follow-On ch.3 (25 kHz) Quebec, relay 
255.250 UHF Follow-On ch.4 (25 kHz) November, relay 

Continued on following page 
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The new UFOs are replacing the older leased satellite (LEASAT) and fleet satellite 

communications (FLTSATCOM) systems. These new switchboards in the sky 

bring enhanced anti-jamming technology, double communications capacity, 

and an interlink with the new, highly advanced Milstcrr constellation. 

255.350 
255.450 
255.550 
256.850 
256.950 
257.050 
257.150 
258.350 
258.450 
258.550 
258.650 
260.375 
260.425 
260.475 
260.525 
260.575 
260.625 
260.675 
260.725 
261.575 
261.625 
261.675 
261.725 
261.775 
261.825 
261.875 
261.925 
262.075 
262.125 
262.175 
262.225 
262.275 
262.325 
262.375 
262.425 
263.575 
263.625 
263.675 
263.725 
263.775 
263.825 
263.875 
263.925 
265.250 
265.350 
265.450 
265.550 
266.750 
266.850 
266.950 
267.050 
268.150 
268.250 
268.350 
268.450 
269.650 
269.750 
269.850 
269.950 

UHF Follow-On ch.4 (25 kHz) Oscar, relay 
UHF Follow-On ch.4 (25 kHz) Papa, relay 
UHF Follow-On ch.4 (25 kHz) Quebec, relay 
UHF Follow-On ch.5 (25 kHz) November, relay 
UHF Follow-On ch.5 (25 kHz) Oscar, relay 
UHF Follow-On ch.5 (25 kHz) Papa, relay 
UHF Follow-On ch.5 (25 kHz) Quebec, relay 
UHF Follow-On ch.6 (25 kHz) November, relay 
UHF Follow-On ch.6 (25 kHz) Oscar, relay 
UHF Follow-On ch.6 (25 kHz) Papa, relay 
UHF Follow-On ch.6 (25 kHz) Quebec, relay 
UHF Follow-On ch.11 (25 kHz) November, relay 
UHF Follow-On ch.11 (25 kHz) Papa, relay 
UHF Follow-On ch.12 (25 kHz) November, relay 
UHF Follow-On ch.12 (25 kHz) Papa, relay 
UHF Follow-On ch.11 (25 kHz) Oscar, relay 
UHF Follow-On ch.11 (25 kHz) Quebec, relay 
UHF Follow-On ch.12 (25 kHz) Oscar, relay 
UHF Follow-On ch.12 (25 kHz) Quebec, relay 
UHF Follow-On ch.13 (25 kHz) November, relay 
UHF Follow-On ch.13 (25 kHz) Papa, relay 
UHF Follow-On ch.14 (25 kHz) November, relay 
UHF Follow-On ch.14 (25 kHz) Papa, relay 
UHF Follow-On ch.15 (25 kHz) November, relay 
UHF Follow-On ch.15 (25 kHz) Papa, relay 
UHF Follow-On ch.16 (25 kHz) November, relay 
UHF Follow-On ch.16 (25 kHz) Papa, relay 
UHF Follow-On ch.13 (25 kHz) Oscar, relay 
UHF Follow-On ch.13 (25 kHz) Quebec, relay 
UHF Follow-On ch.14 (25 kHz) Oscar, relay 
UHF Follow-On ch.14 (25 kHz) Quebec, relay 
UHF Follow-On ch.15 (25 kHz) Oscar, relay 
UHF Follow-On ch.15 (25 kHz) Quebec, relay 
UHF Follow-On ch.16 (25 kHz) Oscar, relay 
UHF Follow-On ch.16 (25 kHz) Quebec, relay 
UHF Follow-On ch.17 (25 kHz) November, relay 
UHF Follow-On ch.17 (25 kHz) Papa, relay 
UHF Follow-On ch.18 (25 kHz) November, relay 
UHF Follow-On ch.18 (25 kHz) Papa, relay 
UHF Follow-On ch.17 (25 kHz) Oscar, relay 
UHF Follow-On ch.17 (25 kHz) Quebec, relay 
UHF Follow-On ch.18 (25 kHz) Oscar, relay 
UHF Follow-On ch.18 (25 kHz) Quebec, relay 
UHF Follow-On ch.7 (25 kHz) November, relay 
UHF Follow-On ch.7 (25 kHz) Oscar, relay 
UHF Follow-On ch.7 (25 kHz) Papa, relay 
UHF Follow-On ch.7 (25 kHz) Quebec, relay 
UHF Follow-On ch.8 (25 kHz) November, relay 
UHF Follow-On ch.8 (25 kHz) Oscar, relay 
UHF Follow-On ch.8 (25 kHz) Papa, relay 
UHF Follow-On ch.8 (25 kHz) Quebec, relay 
UHF Follow-On ch.9 (25 kHz) November, relay 
UHF Follow-On ch.9 (25 kHz) Oscar, relay 
UHF Follow-On ch.9 (25 kHz) Papa, relay 
UHF Follow-On ch.9 (25 kHz) Quebec, relay 
UHF Follow-On ch.10 (25 kHz) November, relay 
UHF Follow-On ch.10 (25 kHz) Oscar, relay 
UHF Follow-On ch.10 (25 kHz) Papa, relay 
UHF Follow-On ch.10 (25 kHz) Quebec, relay 

Downlink Frequency Assignments: 

VHF-band TLM and RNG 136.900 MHz 
S-band TLM 2249.800 MHz 

All times in UTC. All voice transmissions in English unless otherwise noted. 
alc aircraft 
ARIA 
FAST 
GHFS 

LSB 

NOM 
NASA 
USB 
K3840 

Advanced Range Instrumentation Aircraft 
Fast Auroral Snapshot Explorer 
Global High Frequency System 
kHz 
Lower Sideband 
MHz 
National Oceanic & Atmospheric Administration 
National Aeronautics and Space Administration 
Upper Sideband 
AMSAT North America East Coast Net heard at 0142, LSB, with W8GUS, Ron, as 
net control in Columbus, OH (Keith Stein-Woodbridge, VA). 

K4486 ARIA Control working ARIA1 and ARIA2 during Pegasus/FAST launch count-
down at 0745, USB. Launch was scrubbed due to a ground UHF uplink problem. 
Also heard on K6889 (K. Stein-VA). 

K6820 ARIA 1 heard between 0723-1015 working with Abnormal 10 and ARIA Control 
during second Pegasus/FAST launch attempt, USB. Launch occurred at 0947 ( K. 
Stein-VA). 

K15016 NOM 43 (P-3 Hurricane Hunter a/c) heard at 2135 working Albrook GHFS with 
phone patch to National Hurricane Center, Coral Gables, FL, passing current 
weather conditions from dropsondes and other instruments in Hurricane Edouard. 
NHC advises that USAF recon a/c should be in the area by 2300. (Mike Jacobs-
Allentown, PA). 

M119.100 NASA 8 (Beech 200 aircraft) cleared for take-off from Washington National 
Airport at 1140, AM mode (K. Stein-Washington, DC). 

M121.750 WBFM voice in Russian heard from Soyuz TM-24 (Sven Grahn-Stockholm, 
Sweden). 

M121.950 NASA 432 (Fokker-27 aircraft) heard tracking ship movements off the coast of 
Wallops Island, VA, during launch of NASA Nike-Orion sounding rocket at 1750, 
AM mode. A few weeks later, NASA 432 was heard again supporting launch of 
a classified Phillips Lab. experiment aboard a NASA Black Brant 5 rocket. 
Callsigns heard; Wallops Control, Echo Control, Pathfinder, 540R (aircraft), and 
370P (aircraft) ( K. Stein-VA). 

M143.625 Voice downlink heard in Russian from Mir space station. Also visually observed 
in the sky during pass from 1951-1955, NFM (Grahn-Sweden) 

M145.550 Signals from Mir complex picked up at 0525, NFM (Grahn-Sweden) 
M150.000 Russian navigation satellite Tsikada was heard around 0236, NFM ( Dale Lamm-

Canton, OH) 
M150.030 Russian navigation satellite Cosmos 2142 was heard at 0236, NFM. Also logged 

Cosmos 2334 at 1725, NFM (Dale Lamm-Canton, OH) 
M166.000 FM telemetry heard from Soyuz TM-24 from 1748-1752. Signals from Mir 

complex picked up at 0525, WBFM (Grahn Sweden). 
M259.700 Crew aboard space shuttle Atlantis (STS-79) heard during launch at 0902, AM 

mode (K. Stein-VA). 
M435.820 ITAMSAT-Oscar-26 has returned to the air. The satellite was transmitting 

telemetry, WOD, LSTAT, BCRXMT, TIME, and STATUS frames. In addition, at 
1455Z the satellite was sending the following text message: (John Magliacane, 
KD2BD-NJ) 

IY2SAT-1AMSAT <UI: 
5th June 1996 `' IHT 3.1 is running. 

Digipeater is ON. WOD is underway. 
73 de ITAMSAT Command team. 

M922.750 CW and telemetry signal heard from Soyuz TM-24 from 1748-1753 (Grahn, 
Sweden). 

M926.050 CW signal heard from Soyuz TM-24 from 1748-1753 (Grahn, Sweden). 

Keith Stein is a freelance writer based in Woodbridge, Virginia. You can contact him 
through his Internet World Wide Web home page at: http://www.newspace.com/casr 
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(S'ATELLITE SERVICES ÙIDE 
INTRODUCTION 

The Satellite Services Guide (SSG) is designed to keep the satellite 

listening enthusiasts u to date with the latest information available 

on a wide variety of hard-to-obtain space and satellite information. 
Many hours of personal observations and contributor repo,* have 

been compiled into this section. Errors are bound to happen, especially 
since services and elements sets change often, and geostationaty 

satellites constantly change orbital positions. Care has been taken to 

check the accuracy of the information presented and it does represent 

the most torrent information available at press deadline. 

How to Use the Satellite Service Guide 

The various sections of the SSG include: 

1. Satellite Radio Guide — This is a listing of audio subcarrier 

services that can be heard with a standard C-band ( 3.7 - 4.2 

GHz) and in some cases a Ku-band ( 11.7-12.2 GHz) TVRO 

satellite system (no additional equipment is required). Ser-
vices are broken down into various categories and provide 

the user with the satellite/transponder number and fre-
quencies in megahertz of the various audio channels. These 

audio subcarriers are broadcasting on active TV channels 

that are either scrambled or not scrambled. You do not need 

a subscription for any of the radio services listed. Tuning in 
to an audio subcarrier will disrupt the TV sound, but not the 

TV picture. Listings with a ' N' are narrow bandwidth, 'DS' 

indicates discrete stereo. 

Single Channel Per Carrier (SCPC) Services Guide — A 

SCPC transmitted signal is transmitted with its own carrier, 

thus eliminating the need for a video carrier to be present. 

Dozens of SCPC signals can be transmitted on a single 

transponder. In addition to a standard TVRO satellite sys-

tem, an additional receiver is required to receive SCPC 

signals. Most SCPC signals will be found in the C-band. 

3. International Shortwave Broadcasters via Satellite — This 

section of the SSG list all the various shortwave radio broad-
casters currently being heard via satellite audio channels. 

Most of the channels listed are audio subcarriers and only 

require a C-band TVRO satellite system to monitor these 

broadcasts. 

4. DSS/USSB/Prhnestar Channel Listings — This is a com-

plete channel guide at press deadline of the channels and 

services found on the various direct broadcast satellite sys-

tems transmitting in the Ku-band ( 12.2-12.7 GHz). Ad-

dresses and telephone numbers are provided so that the 

reader can obtain additional information direct from the 

providers. We would be grateful if you would mention to 

5. 

these providers that you heard about their service from 

Satellite Times magazine. 

Satellite Transponder Guide —This guide list video services 

recently seen from satellites transmitting in C-band located 

in the U.S. domestic geostationary satellite arc. A standard 

TVRO satellite system is required to view these services. 

White boxes indicated video services in the clear or non-

video services. Gray shaded boxes indicated video services 

that are scrambled using the VideoCipher 2+ encryption 

system and are only available via subscription. Black boxes 

are video services that are scrambled using various other 

types of encryption schemes and are not available in the U.S. 

Transponders that are encrypted have the type of encryp-
tion in use listed between the brackets (i.e. - [Leitch] ). 0/ 

Vindicates that wild feeds, network feeds and other random 

video events have been monitored on that transponder. 

(none) means that no activity of any kind has been observed 

on the transponder indicated. 

6. Ku-band Satellite Transponder Services Guide — This sec-

tion of the SSG performs the same service as the C-band 

Satellite Transponder Guide listed above, but covers signals 

found in the Ku-band from 11.7 to 12. 2 GHz. 

7. Amateur and Weather Satellite Two Line Orbital Element 

Sets — This section of the guide presents the current (as of 

press deadline) two line orbital element sets for all of the 

active amateur and weather satellites. These element sets are 
be used by computerized orbital tracking programs to track 

the various satellites listed. 

8. Geostationmy Satellite Locator Guide — This guide shows 

the space catalog object number, International payload 

designator, common name, location in degrees east/west 
and type of satellite/frequency bands of downlinks for all 

active geostationary satellites in geostationary orbit at pub-

lication deadline. 

9. Amateur Satellite Frequency Guide — This guide list the 

various amateur radio satellites ( hamsats) and their fre-

quency bandplans. Most of the communications you will 

hear on these satellites will utilize narrow bandwidth modes 

of operation (i.e- upper and lower sideband, packet, RTTY, 

morse code). Satellite Times would like to thank the officers 

and staff of AMSAT for this use of this chart in the magazine. 

10. Satellite Launch Schedules — This section presents the 
launch schedules and proposed operating frequencies of 

satellites that will be launched during the cover date of this 

issue of the magazine. 
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.STELLITE cS'ERVICES bIDE 
Satellite Radio Guide By Robert Smathers and Larry Van Horn 

AUDIO SUBCARRIERS 

An audio sub-carrier requires the presence of a video carrier to exist. If you take away 
the video carrier, the audio sub-carrier disappears as well. Most TVRO satellite receivers 
can tune in audio subcarriers and they can be found in the range from 5.0 to 9.0 MHz in 
the video carrier. 

Audio frequencies in MHz, All satellites/transponders are C- band unless otherwise 
indicated. DS=Discrete Stereo, N=Narrowband, W=Wideband 

Classical Music 

KUCV-FM (90.9) Lincoln, NE ( NE Public Radio) 
SuperAudio—Classical Collections 
WFMT-FM (98.7) Chicago, IL. 
WOXR-FM (96.3) New York, NY, ID- 96.3 FM 

S3,4 
G5,21 
G5,7 
C4,15 

5.76/5.94 ( DS) 
6.30/6.48 ( DS) 
6.30/6.48 ( DS) 
6.30/6.48 ( DS) 

Satellite Computer Services 

Planet Connect. Planet Systems, Inc 19.2 kbps svc 

Planet Connect, Planet Systems, Inc 100 kbps svc. 

Skylink, Planet Systems. Inc 

Storyvision 
Superguide 

G4, 6 7.398 
1402R, 4 7.398 
G1, 9 7.80 
T402R, 4 7.80 
G1, 9 7.265 
T402R, 4 7.264 
G4, 6 7.264 
G5, 3 7.30 
05, 7 5.48 

Contemporary Music 

Radio Romance (from Philippines) 
SuperAudio—Light and Lively Rock 
Unidentified station 

G4, 24 ( Ku-band)6.20 
G5, 21 5.96, 6.12 ( DS) 
C4,5 5.58 

Country Music 

CINC-FM (96.3) Thompson, MB 
SuperAudio—American Country Favorites 
Transtar III radio network 
WOKI-FM ( 100.3) Oak Ridge- Knoxville, TN., 

ID- The Hit Kicker 
WSM-AM (650) Nashville. TN 

E2,2 
G5,21 
S3,9 

E2, 18 
C4, 24 

6.40 
5.04/7.74 ( DS) 
5.76/5.94 ( DS) 

6.20 
7.38 

Easy Listening Music 

Easy listening music, unidentified station 
SuperAudio—Soft Sounds 
United Video—easy listening 

G4,6 
G5,21 
C4,8 

7.69 
5.58/5.76 ( DS) 
5.895 (N) 

Foreign Language Programming 

Antenna TV ( Greece) 
Arab Network of America radio network 
CBC Radio- East ( French) 

CHIN-AM/FM ( 1540/100.7) Toronto, ON Canada, 
10- CHIN—multilingual 

DZMM-Radyo Patrol (from Philippines) 
French language audio service 
French language audio service 
India ethnic radio 
Indian Sangeet Sager 
Irish music ( Sat 1430-0000 UTC) 
KAZN-AM ( 1300) Pasadena, CA—Asian Radio 
Northern Native Radio ( Ethnic) 

T402R, 18 
G6, 10 
E2, 1 
E2, 1 

7.78 
5.80 
5.38/5.58 ( DS) 
7.36 

E2, 2 7.89 
04, 24 ( Ku-band)6.80 
E2, 11 6.12 
E2, 20 6.40 
E2, 2 7.61 
E2, 16 ( Ku-band) 6.12 
S3, 3 6.20 
K2, 8 ( Ku- band) 6.20 
E2, 26 ( Ku-band) 6.43/6.53 ( DS) 

RAI Satelradio ( Italian) 
Radio Canada ( French) 

Radio Dubai (Arabic) 07. 10 
Radio Maria ( Italian- Religious programming) G7, 10 
Radio Maria 07, 10 
Radio Sedeye Iran ( Farsi) S3, 15 
Radio Tropical ( Haitian Creole) S2, 11 

Reotto Network ( Italian) T402R, 18 
Russian-American radio network 

The Clanny Channel ( Anti-Castro Cuban clandestine station programming) 
S2, 4 7.56 

Trinity Broadcasting radio service ( Spanish) SAP— 
religious 

WCMO-FM (92.3) Hialeah, FL ( Spanish), 
ID-Mega 92—contemporary hit radio 

WLIR-AM ( 1300) Spring Valley, NY ( Ethnic) 
XEW-AM (900) Mexico City, Mexico ( Spanish), 

ID-L V de la America Latina 
XEW-FM (96.9) Mexico City, Mexico ( Spanish), 

ID- W-FM 96.9 
XEWA-AM (540) Monterrey, Mexico ( Spanish), 

ID- Super Este/ar—contemporary music 

G7, 14 7.38 
E2, 11 5.40/5.58 ( DS), 

5.76 
7.48 
5.80 
8.03 
6.20 ( N) 
7.60 
5.80 

SBS5, 14 ( Ku- band) 6.20 

G5, 3 5.96 

S2, 4 7.74, 7.92 
S2, 1 7.60 

M2, 14 7.38 

SD1, 7 7.38 

M2, 8 7.38 

Jazz Music 

KLON-FM (88.1) Long Beach, CA., ID-Jazz-88 G5, 2 
Superaudio—New Age of Jazz G5, 21 

5.58/5.76 ( DS) 
7.38/7.56 ( DS) 

News and Information Programming 

Business Radio Network 

Cable Radio Network 
CNN Headline News 
CNN Radio News 

Standard News 
USA Radio Network—news, talk and information 

WCBS-AM (880) New York, NY—news 
WCCO-AM (830) Minneapolis, MN 
WON-AM (720) Chicago, IL/Interstate Radio 

Network (overnight)—talk 

C4, 10 8.06 ( N) 
E2, 2 7.43 ( N) 
C3, 23 7.24 ( N) 
05, 22 7.58 
S3, 9 5.62 
05, 5 7.58 
S3, 17 5.20 
S3, 13 5.01 ( Ch 1), 5.20 

(Ch 2) 
G7, 19 7.38 
G6, 15 6.20 

E2, 2 5.22 

Religious Programming 

Ambassasor Inspirational Radio 
Brother Staire Radio 
CBN Radio Network/Standard News 

Christian Music Network Lakeland, FL 
Heaven Radio Network 
Inspirational/Gospel music ( no ID) 
KHCB-FM ( 105.7) Houston, TX 
Salem Radio Network 
Trinity Broadcasting radio service 

WHME-FM ( 103.1) South Bend, IN, ID- Harvest FM 
WROL-AM (950) Boston, MA ( occasional Spanish) 
Z-musis—Christian rock 

S3, 15 5.96, 6.48 ( DS) 
05, 6 6.48 
G5, 11 6.12 
C3, 1 6.20 
S2, 21 6.20, 7.60 
Gl, 17 7.92 
04, 6 7.38 
Cl, 10 7.28 
S3, 17 5.01 
05, 3 5.58/5.78 ( DS) 
04, 15 5.58/5.78 
S3, 3 6.20 
01, 6 7.38/7.56 

Rock Music 

Seltech Radio syndicated service—classic rock E2, 2 
SuperAudio—Classic Hits-oldies G5, 21 

5.40/5.58 ( DS) 
8.10/8.30 ( DS) 
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SuperAudio-Prime Demo-mellow rock 
WCNJ-FM (89.3) Hazlet, NJ/Skylark Radio 

network-Oldies 

G5, 21 

G4,22 

5.22/5.40 (DS) 

5.80 

Speciality Formats 

Aries In Touch Reading Service 
C-SPAN I ASAP (program schedule) 
C-SPAN II ASAP (program schedule) 
In-Store Networks 

Nebraska Talking Book Network 
SuperAudio-Big Bands (Sun 0200-0600 UTC) 
The Weather Channel-USA-occasional audio 
The Weather Channel-USA-classical music 
Voice Print Reading Service 
Yesterday USA-nostalgia radio 

C4,10 7.87 
C3, 7 5.58 
C4, 19 5.58 
S3, 18 5.04, 5.21, 5.58, 
6.48 
S3, 24 5.04, 5.21, 5.40, 

5.58 
S3, 4 6.48 
G5, 21 5.58/5.76 ( DS) 
C3, 13 6.80 
C3, 13 7.78 
E2, 6 7.44 ( N) 
G5, 7 6.80 
T402R, 11 5.80 

Talk Programming 

American Freedom Radio network 
Amerinet Broadcasting 
For the People radio network (Chuck Harder)-

talk and information 
FOX Sports Radio-sports talk and information 
Media Bypass Radio network 
One on One Sports radio network-sports talk 
Orbit 7 Radio Network 
Talk America-talk programs 
Talk Radio Network-talk programs 
WOKIE Network (tech talk) 

G6, 14 
G6, 23 

C1, 2 
S3, 24 
G7, 14 
E2, 2 
Cl, 14 
S3, 9 
Cl, 5 
SBS6, 13B (Ku) 

Worldwide Freedom Radio network G6, 14 
WWTN-FM (99.7) Manchester, TN-news and talk G5, 18 

5.80 
8.10 

7.50 
5.80 
7.70 
7.51 
7.48 
6.80 
5.80 
6.20 (occasional 
network on when 
Megabingo is 
present) 
7.56 
7.38, 7.56 

Variety Programming 

American Urban Radio-news/features/sports 
CBC Radio ( English) 
CBC Radio (occasional audio) 
CBC-FM Atlantic (English) 
CBC-FM Eastern ( English) 
CBM-AM (940) Montreal, PO Canada-

variety/fine arts 
CFR-FM 
CJRT-FM (91.1) Toronto, ON Canada-

fine arts/jazz-nights 
KBVA-FM (106.5) Bella Vista, AR., ID- Variety 106.5 
KSL-AM (1160) Salt Lake City, UT-

news/talk/country-overnight 
WAXY-AM (790) Miami, FL-variety 
WUSF-FM (89.7) Tampa-St. Petersburg, FL 

(Public Radio), ID- Concert 90 

S3, 9 6.30/6.48 ( DS) 
E2, 6 5.40/7.58, 5.58 
E2, 1 5.78 
E2, 6 6.12/6.30 (DS) 
E2, 6 5.76/5.94 (DS) 

E2, 1 6.12 
E2, 19 ( Ku-band) 6.12/6.30 

E2, 26 (Ku-band) 5.76/5.94 ( DS) 
G4, 6 5.58/5.76 ( DS) 

Cl, 6 5.58 
S2, 4 7.38 

C4, 10 8.26 (N) 

FM SQUARED ( 2) AUDIO SERVICES 
Another type of satellite audio is known as FM Squared. FM Squared signals require a 
video carrier to exist. These signals are similar to audio subcarriers as we know it 

except for the fact that they are located below the 5.00 MHz audio subcarrier frequency 
that a normal satellite receiver can tune to. 

Spacenet 3 Transponder 13 

Ambassador Inspirational Radio: 1.420, 4.470, and 4.650 MHz 
Blank audio carriers: 1.050, 2.130, 2.310, 2.500, 2.670, 2.860, 3.030, 3.390, 3.570, 

3.750, 3.390, and 4.110 MHz 
International Broadcasting Network: 4.830 MHz 
Religious Backhauls (various): 1.235 MHz 
USA Radio Network: .330 MHz 
VCY America: .540 and .780 MHz 
WJSO-FM (90.1) Pikeville, KY (Moody Broadcasting Network): 1.770 and 4.290 MHz 

Spacenet 3 Transponder 17 

Blank audio carriers: 3.570 and 3.750 MHz 
Childrens Sunshine Network: 1.275 MHz 
Data Transmission: .800, .840, and 1.225 MHz 
Focus on the Family: 1.050 and 1.400 MHz 
In-Touch-religious: 4.470 MHz 
Salem Satellite Network: 4.650 and 5.010 Mhz 
Skylight-religious: 1.770 and 4.260 MHz 
UPI Radio Network: .330 MHz 
WGNR-FM (88.9) Monee, IL-Good News Radio: 2.500 and 2.650 MHz 

Spacenet 3 Transponder 18 

Data Transmissions: 4.800 MHz 

Galaxy 4 Transponder 3 (Ku-band) 

Blank Audio Carriers: 1.065, 1.155, 1.245, 2.070, 2.430, 2.550, 2.670, 2.790, 2.950, 
3.040, 3.160, 3.960, and 4.080 MHz 

Data Transmissions: 3.090 MHz 
Generic News: 3.510 MHz (occasional audio) 
In-Store audio network ads: .710, .795, .880, 3.420, 3.600, 3.690, 3.780, and 3.860 MHz 
MuZAK f Services: .275, .390, .510, .975, 1.355, 1.470, 1.590, 1.710, 1.830, 1.945, 

2.190, 2.310, and 3.330 MHz 

Galaxy 4 Transponder 4 (Ku-band) 

Blank Audio Carriers: . 180, .350, and 1.250 MHz 
Data Transmissions: . 110, .255, .300, .350, .470, .575, .675, .710, .740, .765, .845,.890, 

.930, 1.180, and 1.225 MHz 

Galaxy 4 Transponder 16 (Ku-band) 

Blank Audio Carriers: 1.230, 1.470, 1.965, 2.070, 2.280, 2.730, and 3.280 MHz 
Data Transmissions: .645, 2.140, 2.350, 2.470, 2.820, 2.870, 2.970, 3.000, 3.060, 3.115, 

3.205, 3.245, 3.265, 3.345, 3.620, 3.735, 4.145, and 4.150 MHz 
In-Store audio networks: . 150, .270, .390, .755, .870, .990, 1.110, 1.350, 1.590, 1.710, 

and 1.800 MHz 

Anik El Transponder 7 (Ku-band) 

Nova Network FM Squared Services 

FM CUBED (FIVP) AUDIO SERVICES 
This audio is digital in nature and home dish owners have not been able to receive it by 
normal decoding methods yet. The only satellite that FM Cubed transmissions have been 
discovered on so far is Galaxy 4, transponder 1. WEFAX transmissions and Accu-
Weather (for subscribing stations) are transmitted on this transponder. 
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Single Channel Per Carrier (SCPC) Services Guide By Robert Smathers 

The frequency in the first column is the 1st IF or LNB 
frequency and the second column frequency (in 

parentheses) is the 2nd IF for the SCPC listing. Both 
frequencies are in MHz. 

Spacenet 2 Transponder 12-Vertical (C-band)  

1202.30 ( 77.7) U.S.Information Agency Radio Marti 

(ISWBC), Spanish language broadcast 
service to Cuba 

Galaxy 6 Transponder 3-Horizontal (C-band)  

1405.60 (54.4) KIRO-AM (710) Seattle, WA-news, talk, 

and sports talk radio/Seattle Seahawks 
NFL radio network 

1405.40 (54.6) Sports Byline USA/Sports Byline 
Weekend 

1404.60 (55.4) Talk America Radio Network 
1403.80 (56.2) Occasional audio/Free Enterprise Radio 

Network/Green Bay Packers NFL radio 
network/University of Wisconsin sports 

1403.20 (56.8) Motor Racing Network (MRN) 
1400.80 (59.2) WBAL-AM (1090) Baltimore, MD-news/ 

talk 
1397.20 (62.8) WTMJ-AM (620) Milwaukee, WI-talk 

radio/Green Bay Packers NFL radio 

network/University of Wisconsin sports 
1394.10 (65.9) WLAC-AM (1510) Nashville, TN-news/ 

talk/Tennessee Volunteers sports 
1393.40 (66.6) WGN-AM (720) Chicago, IL-talk radio/ 

Interstate Radio Network ( IRN)/Chicago 
Bears NFL radio network/Northwestern 
University sports 

1393.20 (66.8) Wisconsin Radio Network/Illinois Radio 

Network/Tribune Radio Networks 
1393.00 (67.0) USA Radio Network 
1392.70 (67.3) WGN-AM (720) Chicago, IL-talk radio/ 

Interstate Radio Network ( IRN)/Chicago 
Bears NFL radio network/Northwestern 
University sports 

1391.60 (68.4) XEPRS-AM (1090) Tijuana, Mexico-
Spanish language programming, ID - 
Radio Express 

1390.60 (69.4) Occasional audio 
1390.40 (69.6) Occasional audio 

1389.70 (70.3) Occasional audio/data transmissions 
(burst) 

1389.50 (70.5) Data transmissions (burst) 
1387.10 (72.9) Michigan News Network (MNN) 

1386.70 (73.3) Michigan News Network (MNN) 
1386.50 (73.5) WJR-AM (760) Detroit, MI-talk radio 
1386.30 (73.7) Illinois News Network 

1385.10 (74.9) For the People Radio Network 
1384.20 (75.8) Occasional audio 
1384.00 (76.0) Illinois News Network 

1383.80 (76.2) KJR-AM (950) Seattle, WA-sports talk 
radio/Washington State sports 

1383.40 (76.6) KFRC-AM (610) Oakland, CA-oldies 
1383.20 (76.8) Occasional audio 
1375.40 (84.6) USA Radio Network/Grow-wise Gardner 

Network/Agrinet/James Madison 
University Sports 

Satcom K2 Transponder 2-Vertical (Ku-band)  

1010.60 Unidentified foreign audio service 

Spacenet 3 Transponder-Horizonta113 (C-band)  

1207.90 (52.1) Wisconsin Voice of Christian Youth 

(VCY) America Radio Network-religious 
1207.20 (52.8) Good News Radio Network-christian 

radio 
1207.00 (53.0) Good News Radio Network-christian 

radio 
1206.70 (53.3) Data Transmission 
1204.45 (55.55)KJAV-FM ( 104.9) Alamo, TX-spanish 

language religious, Nuevo Radio 
Christiana Network 

1204.25 (55.75)Wisconsin Voice of Christian Youth 

(VCY) America Radio Network-religious 
1201.70 (58.1) Occasional audio 
1201.50 (58.5) Wisconsin Voice of Christian Youth 

(VCY) America Radio Network-religious 
1201.30 (58.7) Wisconsin Voice of Christian Youth 

(VCY) America Radio Network-religious 

Spacenet 3 Transponder 17-Horizontal (C-band)  

1123.50 (56.5) Salem Radio Network-religious 
1123.30 (56.7) Salem Radio Network-religious 
1123.10 (56.9) Salem Radio Network-religious 

Galaxy 4 Transponder 1-Horizontal (C-band)  

1444.45 (55.55)Data transmissions 
1443.80 (56.2) Voice of Free China (ISWBC) Taipei, 

Taiwan 
1443.60 (56.4) KBLA-AM (1580) Santa Monica, CA-

Radio Korea 
1443.40 (56.6) Voice of Free China (ISWBC) Taipei, 

Taiwan 
1438.30 (61.7) WWRV-AM (1330) New York, NY-

Spanish religious programming and 

music, ID - Radio Vision Christiana de 
Internacional 

1436.50 (63.5) West Virginia Metro News 
1436.30 (63.7) KOJY-AM (540) Costa Mesa, CA/KJ01-

AM (1260) Beverly Hills, CA-all news 

Galaxy 4 Transponder 3-Horizontal (C-band)  

1405.00 (55.0) Illinois News network 
1404.80 (55.2) KOA-AM (850)/KTLK-AM (760) Denver, 

CO- news and talk/Denver Broncos NFL 

radio network/University of Colorado 
sports 

1404.60 (55.4) WGN-AM (720) Chicago, IL-news/talk/ 

Bears NFL radio network/Northwestern 
University sports 

1404.20 (55.8) Tribune Radio Networks 

1403.00 (57.0) KSJN-FM (99.5) Minneapolis/St. Paul, 

MN-Minnesota Public Radio 
1402.70 (57.3) WLAC-AM (1510) Nashville, TN-news/ 

talk/Tennessee Volunteers sports 
1402.40 (57.6) Beethoven Satellite Network 
1402.10 (57.9) KNOW-FM (95.3) St. Paul, MN-fine 

arts, Minnesota Public Radio 
1401.80 (58.1) Michigan News Network 
1398.80 (61.2) People's Radio network-talk 

1398.50 (61.5) KKFN-AM (950) Denver, CO-sports 
talk 

1398.30 (61.7) WSB-AM (750) Atlanta, GA-news/talk/ 

University of Georgia sports 
1398.00 (62.0) Occasional audio 
1397.80 (62.2) Occasional audio 
1397.50 (62.5) Minnesota Talking Book network 
1397.30 (62.7) Clemson University sports 
1396.90 (63.1) Occasional audio 
1396.40 (63.4) Georgia Network News (GNN) 
1396.20 (63.8) WCNN-AM (680) Atlanta, GA-all sports 

talk radio/Georgia Tech sports 
1396.00 (64.0) WHO-AM (1040) Des Moines, IA-talk/ 

Iowa News Network/University of Iowa 
sports 

1395.60 (64.4) WGST-AM/FM (640/105.7) Atlanta, 
GA--news/talk/Atlanta Falcons NFL 
radio network 

1395.20 (64.8) Michigan News Network 
1395.00 (65.0) Occasional audio 
1394.70 (65.3) WJR-AM (760) Detroit, MI-news/talk 
1394.40 (65.6) Beethoven Satellite Network 

1394.00 (66.0) KSJN-FM (99.5) Minneapolis/St. Paul, 
MN-Minnesota Public Radio 

1391.00 (69.0) Occasional audio 
1388.90 (71.1) Data transmissions (burst) 
1387.80 (72.2) Data transmissions (constant) 

1385.40 (74.6) University of Kentucky sports 
1384.40 (75.6) KOA-AM (850)/KTLK-AM (760) Denver, 

CO-news/talk/Denver Broncos NFL 
radio network/University of Colorado 
sports 

1384.20 (75.8) WSB-AM (750) Atlanta, GA-news and 
talk/University of Georgia sports 

1383.20 (76.8) United Broadcasting Network-talk 

1382.60 (77.4) Soldiers Radio Satellite (SRS) 
network-U.S. Army information and 
entertainment 

1382.30 (77.7) Motor Racing Network (occasional 
audio) 

1382.00 (78.0) University of Tennessee sports/ 
University of Kentucky sports 

1381.60 (78.4) KEX-AM (1190) Portland, OR-news/ 
talk 

1381.40 (78.6) Occasional audio 

1377.40 (82.6) Data transmission (packet burst/tones) 
1377.10 (82.9) In-Touch-reading service for blind 
1376.00 (84.0) Kansas Audio Reader Network 

Galaxy 4 Transponder 4-Vertical (C-band)  
1376.00 (64.0) Data transmissions 
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Anik E2 Transponder 11-Horizontal (C-band)  

1246.00 (54.0) Radio Canada International ( ISWBC) 
1245.50 (54.5) Canadian Broadcasting Company (CBC) 

Radio-Yukon service 

Anik E2 Transponder 13-Horizontal (C-band)  

1206.00 (54.0) Canadian Broadcasting Company (CBC) 
Radio-southwestern Northwest 
Territories service 

Anik E2 Transponder 15-Horizontal (C-band)  

1166.00 (54.0) Canadian Broadcasting Company (CBC) 
Radio-eastern Northwest Territories 
service 

Anik El Transponder 17-Horizontal (C-band)  

1126.00 (54.0) Canadian Broadcasting Company (CBC) 
Radio-northern Northwest Territories 

service 

1125.50 (54.5) Canadian Broadcasting Company (CBC) 
Radio-Newfoundland and Labrador 

service 

Anik E2 Transponder 19-Horizontal (C-band)  

1086.00 (54.0) Canadian Broadcasting Company (CBC) 
Radio-Quebec and Labrador service 

Anik El Transponder 21-Horizontal (C-band)  

1024.30 ( 75.7) Canadian weather conditions and 
warnings 

1036.70 (63.3) In-store music 

1037.00 (63.0) In-store music 
1037.50 (62.5) In-store music 

SBS5 Transponder 2-Horizontal (Ku-band) 

1010.60 (83.4) Wal-Mart in-store network ( English) 
1010.20 (83.8) Wal-Mart in-store network (English) 

1009.80 (84.2) Sam's Wholesale Club in-store network 
(English) 

1001.40 (92.6) Wal-Mart in-store network (English) 
1001.00 (93.0) Wal-Mart in-store network ( English and 

Spanish ads) 
1000.60 (93.4) Wal-Mart in-store network (English) 

RCA C5 Transponder 3-Vertical (C-band)  

1404.80 (55.2) RFD Radio Service 
1404.60 (55.4) Wyoming News Network/University of 

Wyoming sports 
1400.60 (59.4) Learfield Communications/Indiana 

University sports 
1400.40 (59.6) Learfield Communications/Missouri Net/ 

Los Angeles Rams NFL radio network 
1400.20 (59.8) Occasional audio/Data transmissions 
1400.00 (60.0) Learfield Communications/University of 

Purdue sports 

1396.60 (63.4) Kansas Information Network/Kansas 
Agnet/Kansas State sports/SW Missouri 
State sports 

1396.40 (63.6) Nebraska Agriculture Network/University 
of Nebraska sports 

1396.20 (63.8) Missouri Network 
1396.00 (64.0) Occasional audio 
1395.90 (64.1) Wyoming News Network/University of 

Wyoming sports 

1395.70 (64.3) Missouri Net/WIBW-AM (580) Topeka, 
KS-news and talk 

1387.30 (72.7) WPTF-AM (680) Raleigh, NC/North 
Carolina News Network 

1386.40 (73.6) Learfield Communications/Kansas City 
Chiefs NFL radio network 

1386.20 (73.8) Radio Iowa/University of Iowa sports 
1385.00 (74.0) People's Radio Network 
1384.60 (75.4) North Carolina News Network/Capitol 

Sports Network/Washington Redskins 
NFL radio network/North Carolina State 
sports 

1384.00 (76.0) Occasional audio/ABC Direction Network 
1383.80 (76.2) Occasional audio/Oklahoma State sports 
1383.60 (76.4) Occasional audio 
1383.40 (76.6) Capitol Sports Network/Carolina Panthers 

NFL radio network/North Carolina 
University sports 

1382.90 (77.1) Missouri Net/University of Missouri 
sports 

1382.60 (77.4) North Carolina News Network 
1382.30 (77.7) Virginia News Network 
1382.10 (77.9) Learfield Communications/Missouri Net/ 

University of Illinois sports 

1378.10 (81.9) Occasional audio 

RCA C5 Transponder 21-Vertical (C-band)  

1045.00 (55.0) Occasional audio 
1043.60 (56.4) Unistar Music Radio - Today's Hits, 

Yesterday's Favorites 

1043.40 (56.6) CNN Radio Network 
1043.20 (56.8) Unistar Music Radio - Today's Hits, 

Yesterday's Favorites 
1042.80 (57.2) Unistar Music Radio - Original Hits 

1042.60 (57.4) Unistar Music Radio - Original Hits 
1042.40 (57.6) Unistar Music Radio - Good Times and 

Great Oldies 
1042.20 (57.8) Data transmissions 
1042.00 (58.0) Unistar Music Radio - Good Times and 

Great Oldies 
1041.80 (58.2) CNN Radio Network 
1034.80 (65.2) Unistar Music Radio - Country and 

Western 
1034.60 (65.4) Unistar Music Radio - Country and 

Western 
1034.40 (65.6) Unistar Music Radio - Hits from 60s, 

70s, 80s, and Today 
1034.20 (65.8) Data transmissions 

1034.00 (66.0) Unistar Music Radio - Hits from 60s, 
70s, 80s, and Today 

1033.70 (66.3) CNN Radio Network 
1033.20 (66.8) Unistar Music Radio - Country and 

Western 
1032.80 (67.2) Data transmissions 
1032.40 (67.6) Unistar Music Radio - Country and 

Western 

DIRECT FREQUENCY READOUT 
SCPC AUDIO RECEIVER 

FULL COMMERCIAL FEATURES 

UNIVERSAL SCPC-200 AUDIO RECEIVER 
• EASY DIRECT FREQUENCY TUNING - SOTO 90 MHz (LCD) 
• DIRECT TRANSPONDER TUNING (LCD DISPLAY) 
• LARGE MEMORY BANK- 50 CHANNELS 
• C AND Ku BAND AGILE - 950 • 1450 MHz 
• AUTOMATIC LNB DRIFT COMPENSATION (ADC) 
• COIAPANDING, 1:1, 2:1, 3:1 (AUTOMATIC) 
• BANDWIDTH, WIDE I NARROW 
• AUTOMATIC TUNING INDICATORS 
• DIGITAL FREQUENCY LOCK-0N (DFL) 

• SERVICE NAME ON LCD DISPLAY 
• MICROPROCESSOR FREQUENCY DISPLAY 
• SPEAKER AND UNE OUTPUTS, HIGH QUAUTY AUDIO 
• COMMERCIAL DIGITAL SYNTHESIZER 
• 6 BUTTON KEY PAD FOR FAST TUNING 
• BASEBAND 70 MHz OUTPUT 
• BUILT IN U.S.A. BY THE LEADING SCPC MANUFACTURER 
• FULL 16 CHARACTER LCD DISPLAY 
• DOES NOT DISABLE VIDEO WHEN IN USE 

INTRODUCTORY PRICE $399.0.9 plus S & H - CALL: 1 - 614 - 866-4605 

UNIVERgAL n,,,CunTicRaTsMpS,C ,C„. 4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232 
(614) 866-4605 FAX (614) 866-1201 
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International Shortwave Broadcasters via Satellite By Lcary Van Horn 
and Robert Smathers 

AFRICA NO. 1 
B.P. 1, Libreville, Gabon. Telephone +241 760001 (voice), +241 742133. Intelsat 601 (27.5 
west) Tr 23B (3915 MHz RHCP). 8.20 MHz audio (French). 

ARAB REPUBLIC OF EGYPT RADIO 
(Arabic ID: Idha'at Jumhuriyat Misr al-Arabiyah min al-Oahirah) P.O. Box 1186, Cairo, Egypt. 
Eutelsat II F3 ( 16.0 east) Tr 27 ( 11176 Mhz V) 7.02 MHz audio. 

ARMED FORCES RADIO AND TELEVISION SERVICE 
(AFRTS) 
AFTRS-BC, 10888 La Tuna Canyon Road, Sun Valley, CA 91352-2098. AFRTS radio service 
carries a variety of radio network news and sports programming for servicemen overseas 
aboard Navy ships. Satellites carrying AFTRS transmissions include: Spacenet 2 (69.0 west) 
Tr 20 (4100 MHz V) 7.41 MHz audio and Intelsat 703 ( 177.0 east) Tr 38 (4177 MHz LHCP) 
7.41 MHz audio 

BRITISH BROADCASTING CORPORATION (BBC) 
Bush House, The Strand, London, WC2B 4PH. Telephone: +44 171 240 3456 (voice), +44 
171 240 8760 (fax) 
English BBC World Service transmissions can be found on the following satellites: Astra 1B 
(19.2 east) Tr 23 (11552 MHz H) 7.38 MHz audio, Eutelsat II Fl ( 13.0 east) Tr 25 (10987 
MHz V) 7.38 MHz audio, Intelsat 601 (27.5 west) Tr 73 (11155 MHz V east spot) 7.56 MHz 
audio, Asiasat 1 ( 105.0 east) Tr 5 (3900 MHz V south beam) 7.20 MHz audio, and Satcom 
C3/F3 ( 131.0 west) Tr 7 (3840 MHz V) 5.41 MHz audio 

C-SPAN AUDIO SERVICES 
C-SPAN Audio Networks, 400 North Capitol Street, NW, Suite 650, Washington, D.C. 20001 
Attn: Tom Patton. Telephone: (202) 626-4649 (voice) 

C-SPAN Audio 1 
Satcom C3/F3 ( 131.0 west) Tr 7 (3840 MHz.V) 5.20 MHz audio. A complete schedule of C-
SPAN 1 audio services can be found in the November-December, 1995 issue of Satellite 
Times. 

C-SPAN Audio 2 
Satcom C3/F3 ( 131.0 west) Tr 7 (3840 MHz.V) 5.40 MHz audio. The BBC World Service in 
English is broadcast continuously 24-hours a day on this audio subcarrier. 

CHINA RADIO INTERNATIONAL 
China Radio International, Beijing, China 100866. Telephone +86-10-6092274/6092760 
voice), +86-10-8513174/5 (fax). Asiasat-1(105.5 east) FDM transmission centered on 4160 
MHz 

DEUTSCHE WELLE (DW) 
P.O.Box 100 444, 50968 Cologne, Germany. Telephone: +49 221 389 4563 (voice), +49 221 
389 3000 (fax) 
Deutsche Welle services are available on the following satellites: Satcom C4/F4 (135 west) Tr 
5 (3800 MHz V) 7.02, 7.22, 7.38/7.56, 7.74 MHz audio, Astra lA (19.2 east) on Tr 2 ( 11229 
MHz V) 7.38/7.56 MHz audio, Eutelsat (13.0 east) Tr 27 ( 11163 MHz V) 7.02/7.20 MHz. 
audio, Intelsat I( (21.5 west) Tr H7 ( 11605 MHz H), 7.38/7.56 MHz audio, and Intelsat 707 
(1.0 west) Tr 23B (3.911 MHz RHCP) digital MPEG-2 subcarrier. 

ISLAMIC REPUBLIC OF IRAN BROADCASTING (IRD3) 
External Service, P.O. Box 3333, Tehran, Iran. Telephone: +98 21 291095 (fax). Intelsat 602 
(63.0 east) Tr 71 ( 11002 MHz V) for 1RIB Radio 2 Farsi service using 5.60/6.20 MHz. audio. 
IRIB Radio 1 in various languages uses 5.95 MHz and Tr 73 ( 11155 MHz V) 6.20 MHz 
audio.. 

ISRAEL RADIO 
P.O. Box 1082, Jerusalem 91010, Israel. Intelsat 707 ( 1.0 west) Tr 73 (11178 MHz V) 7.20 
MHz audio. 

LA VOIX DU ZAIRE 
Station Nationale, B.P. 3164. Kinshasa-Gombe, Zaire. Telephone +243 12 23171-5. Intelsat 
510 (66.0 east) Tr 12 (3790 MHz RHCP) 7.38/7.56 MHz audio with French. 

RADIO ALGIERS INTERNATIONAL 
21 Blvd des Martyrs, Alger, Algeria. Eutelsat II F3 ( 16.0 east) Tr 34 (11678 MHz H) 7.38 MHz 
audio with Spanish at 1900-2000 UTC and English 2000-2100 UTC. 

RADIO AUSTRALIA 
GPO Box 428G, Melbourne, Vic. 3001, Australia. Telephone: +613 9626 1800 (voice), +613 
9626 1899 (fax) 
Palapa Cl ( 113.0 east) Tr 9 (3880 MHz H) 7.20 MHz audio 

RADIO BELGRADE 
Hilandarska 2, 11000 Beograd, Serbia. Telephone: +381 11 344 455 (voice), +381 11 332014 
(fax) 
Eutelsat II F4 (7.0 east) Tr 22 ( 11181 MHz H) 7.02 MHz audio with Serb/English. 

RADIO BUDAPEST 
Body Sandor u. 5-7, 1800 Budapest, Hungary. Telephone: +3611387224 (voice), +361138 
8517 (fax) E-mail: h9563mes@ella.hu. Eutelsat 11 F3 ( 16.0 east) Tr 33 ( 11596 MHz H) 7.02 
MHz audio from 2300-0500 UTC 

RADIO CANADA INTERNATIONAL 
P.O. Box 6000, Montreal, Canada H3C 3A8. Telephone: (514) 597-7555 (voice), (514) 284-
0891 (fax). Eutelsat II F6 (Hot Bird 1 at 13 east) 11265 MHz H 7.20 MHz audio for Canadian 
troops in Bosnia. 

RADIO EXTERIOR DE ESPANA (REE) 
Apartado 156202, Madrid 28080, Spain. Telephone +34 13461083/1080/1079/1121 (voice); 
34 13461097 (fax). 
Eutelsat II F6 (Hot Bird 1 at 13.0 east) ( 11220 MHz H) 7.92 MHz audio, Hispasat 1NB (31.0 
west) Tr 6 ( 12149 MHz RHCP) 7.92 MHz audio, and Asiasat-2 ( 100.5 east) 4000 MHz H. 
MPEG-2. 

RADIO FRANCE INTERNATIONAL (RFD 
B.P. 9516, Paris F-75016, France. Telephone: +33 1 42 30 30 62 (voice), +33 1 42 30 40 37 

gax) Fl broadcast can be heard in French, 24-hours a day.on the following satellites: Intelsat 601 
(27.5 west) Tr 238 (3915 MHz RHCP) 6.40 MHz audio to Africa/Middle east, and Palapa B2P 
(113 east) 'Tr 8 (3860 MHz V) 6.15 MHz audio to Asia. 

RADIO MEDITERRANEE INTERNATIONALE 
3 et 5, rue Emisaliah ( B.P. 2055), langer, Morocco. Intelsat 513 (53.0 west) Tr 14 (3990 MHz 
RHCP) 7.20/8.20 MHz audio in Arabic/French. 

RADIO NETHERLANDS 
P.O..Box 222, 1200JG Hilversum, The Netherlands. Telephone +31 35 724222 (voice), +31-
35-724252 (fax) E-mail: letters@mw.nl. Various languages are relayed via Astra 1C ( 19.2 east) 
Tr 64 ( 10935 MHz V) 7.74 and 7.92 audio. 

RADIOSTANTSIYA MA YAK 
The Mayak radio service consists of light music, sports, news and weather on the hour and 
half hour in Russian. On the air continuously. The service can be found on Tr 6 (3675 MHz 
RHCP) 7.50 MHz audio on the following satellites: Gorizont 27 (53.0 east), Gorizont 22 (40.0 
east), Gorizont 26 ( 11.0 west), Gorizont 18 ( 140.0 east), Gorizont 19 (96.5 east), Gorizont 28 
(90.0 east), and Gorizont 24 (80.0 east). 

RADIO SWEDEN 
S-10510 Stockholm, Sweden.. Telephone: +4687847281 (voice), +4686676283 (fax). E-
mail: wood@stab.sr.se Tele-X (5.0 east) Tr 40 ( 12475 MHz) 7.38 MHz audio and Astra 1B 
(19.2 east) Tr 33 ( 10964 MHz H) 7.38 or 7.56 MHz audio. 

RADIOTELEVISIONE ITALIANA (RAD 
Viale Mazzini 14,00195 Roma, Italy. Telephone: +3965919076. Selected programs of RAI's 
external service are carried on Eutelsat II F6 (Hot Bird 1 @ 13.0 east) (11446 MHz V) 7.56 MHz 
audio. This is a feed to the BBC Atlantic relay station on Ascension Island. Galaxy 7 (91.0 west) 
Tr 14 (3980 MHz V) 7.38 MHz audio. 

RADIO VLAANDEREN INTERNATIONAL 
P.O. Box 26, B-1000, Brussels, Belgium. Telephone: +322741 3802 (voice), +3227347804 
(fax) E-mail: rvi@bilabe Astra 1C ( 19.2 east) Tr 63 ( 10921 MHz H) 7.38 MHz audio. 

RDP INTERNATIONAL 
Av. 5 de Outubro 197, 1000 Lisbon, Portugal. Telephone: +351 1 535151 (voice), +351 1 793 
1809 (fax). 
RDP International uses the following satellites for various broadcast to the indicate coverage 
areas: 
Asiasat 2 (service due to start on this satellite in September 1995), Eutelsat 11 F2 ( 10.0 east) Tr 
39 ( 11658 MHz V) 7.02/7.20 MHz audio to Europe. Express 2 - Russian Statsionar 4 ( 14.0 
west) on 4025 MHz (RHCP) 7.0 MHz audio to South America, Africa, the US east coast and 
southern Europe, Gorizont 22 - Russian Statsionar 12 (40 east) Tr 11 (3925 MHz RHCP) 7.02 
MHz audio to Africa, southern Europe, and the Indian Ocean region. 

SWISS RADIO INTERNATIONAL 
Giacomettstrasse 1, CH-3000 Bern 15, Switzerland. Telephone: +41 31 350 9222 (voice), +41 
31 350 9569 (fax). SRI uses the following satellites for its external services: Astra lA (19.2 
east) Tr 9 ( 11332 MHz H) 7.38 MHz audio Multilingual/7.56 MHz English 24-hours, Eutelsat 11 
(13.0 east) ( 11321 MHz V) 7.74 MHz. audio, and Intelsat K (21.5 west) Tr 7 ( 11605 MHz H) 
8.10 MHz audio multilingual 24 hours. 
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TRANS WORLD RADIO (TWR) 
Astra 1A ( 19.2 east) Jr 16 ( 11436 MHz V) 7.38/7.56 MHz audio with German language 
programming from Evangeliums Rundfunk and TWR-UK. Astra 1C ( 19.2 east) Tr 38 ( 11038 
MHz V) 7.38 MHz audio Multilingual from TWR-Europe. 

TUNIS INTERNATIONAL RADIO 
71 ave de la Liberte, Tunis, Tunisia. Eutelsat II F2 ( 16.0 east) Tr 39 ( 11658 MHz V) 7.20 MHz 
audio. 

VATICAN RADIO 
1-00120, Vatican City State, Italy. Telephone: +396 6988 3551 (voice), +396 6988 3237 (fax) 
Eutelsat Hotbird ( 13 east) 10987 MHz V; Intelsat 603 (34.5 west) 4097.75 MHz LHCP; and 
Intelsat 704 (66 east) 4152.45 MHz RHCP. 

VOICE OF AMERICA (United States Infonnation 
Agency) 
Washington, D.C. 20547. The Voice of America (VOA) transmits a variety of audio programs 
in various languages on the following satellites and audio subcarriers:. 

Eutelsat II F1 
Intelsat 704 
Intelsat 601 
Intelsat 601 
Spacenet 2 
Intelsat 511 

13.0 east 
66.0 east 
27.5 west 
27.5 west 
69.0 west 
180.0 west 

Tr 27 11163 MHz. PAL system 
Tr 38 4177.5 MHz. PAL system 
Jr 14 3995 MHz. PAL system 
Jr 81 3742 MHz. PAL system 
Jr 2H 3760 MHz. NTSC system 
Jr 14 3974 MHz. PAL system 

NTSC system baseband subcarrier frequencies 
Primary Television Audio (USIA Worldnet) 6.80 MHz 
Channel 1 5.94 MHz 

6.12 MHz 
7.335 MHz 
7.425 MHz 
7.515 MHz 
7.605 MHz 
6.2325 MHz 

Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Wireless File (data) 
E-mail (data) 6.2775 MHz 

PAL system baseband subcarrier frequencies 
Primary Television Audio (USIA Worldnet) 6.60 MHz 
Channel 1 7.02 MHz 
Channel 2 7.20 MHz 
Channel 3 7.335 MHz 
Channel 4 7.425 MHz 
Channel 5 7.515 MHz 
Channel 6 7.605 Mhz 
Wireless File (data) 6.2325 MHz 
E-mail (data) 6.2775 MHz 

VOICE OF THE ARABS 
P.O. Box 566, Cairo 11511, Egypt. Transmissions from this external radio service have been 
heard on Arabsab 1C at 31 east on 3882 MHz (LHCP) FDM at 1440 MHz. Broadcast have 
also been noted on Eutelsat II-F3 at 16 east, Tr 27 ( 11176 MHz V) 7.20 MHz audio. 

VOICE OF SAHEL 
Niger Radio and Television Service. Transmissions of the domestic radio shortwave service 
have been reported on Intelsat 707 at 1.0 west. No other details are available at this time. 

VOICE OF THE IRAQI PEOPLE (CLANDESTINE) 
Programming has been reported on Arabsat 1C at 31.0 east on a FDM tranmission centered 
at 3940 MHz RHCP. Transmissions have been noted from 24.5 kHz to 2700 kHz in USB 
between 1300-0100 UTC. 

WORLD HARVEST INTERNATIONAL RADIO, WHRI-

South Bend, Indiana 
P.O. Box 12, South Bend, IN 46624. Religious broadcaster WHRI/KHWR uses audio 
subcarriers to feed their three shortwave broadcast transmitters as follows: Galaxy 4 (99.0 
west) Jr 15 (4000 MHz.H) 7.46/7.55 MHz audio with WHRI programming relayed to their 
broadcast transmitters in Indianapolis, Ind. for shortwave transmissions beamed to Europe 
and Americas and 7.64 MHz audio for KHWR programming relayed to their broadcast 
transmitter in Naahlehu. Hawaii for shortwave transmissions beamed to the Pacific and Asia. 

WORLD RADIO NETWORK 
Wyvil Court, 10 Wyvil Road, London, SW8 2TG, England, Telephone: +44 171 896 9000 
(voice), +44 171 896 9007 (fax). In North America, call at local rates on (202) 414-3185. E-
mail via Internet: online@wm.org. WRN can also be heard live on the World Wide Web to 
users with high speed connections at: http//town.hall.org/radio/wrn.html. WRN schedules are 
subject to change. Complete schedules for North America (WRN2), Europe (WRN1 and 
WRN2), and the new Africa/Asia-Pacific (WRN1) services are listed in page 92 of this issue of 
Satellite Times. 

WRN 1 North American English Program Schedule 
Galaxy 5 ( 125 deg West) tr 6-3.820 GHz V (TBS) 6.8 MHz audio. WRN is also available on 
cable and local radio stations. WRN program details can be heard at 0625, 1425 and 1955 
Eastern Time, and are also available on TBS text page 204. All times below are Eastern ( LITC 
+5 hours) 

0000 RTE Dublin, Ireland- Irish Collection 
0100 SABC Channel Africa, Johannesburg (Mon-Sat) 
0130 BBC Europe Today (Mon-Fri) 
0130 Glenn Hauser's World of Radio (Sat) 
0130 UN Radio from New York (Sun) 
0200 Polish Radio-Warsaw 
0230 Radio Canada International 
0300 ABC Radio Australia 
0400 KBS Radio Korea International 
0500 Voice of Russia 
0530 Radio Netherlands 
0630 SABC Channel Africa, Johannesburg (Mon-Sat) 
0630 Radio Romania International (Sun) 
0700 ABC Radio Australia 
0800 RTE from Dublin, Ireland 
0900 Radio Prague 
0930 RTHK-News from Hong Kong (Mon-Fri) 
0930 Radio Romania International (Sat) 
0930 UN Radio from New York (Sun) 
1000 YLE Radio Finland 
1030 Radio Vlaanderen-Brussels Calling 
1100 Radio France International 
1200 Voice of Russia 
1230 ORF Radio Austria International 
1300 RTE from Dublin, Ireland 
1330 Radio Netherlands 
1430 YLE Radio Finland 
1500 Blue Danube Radio, Vienna (Mon-Fri) 
1500 Glenn Hauser's World of Radio (Sat) 
1500 SABC Network Africa (Sun) 
1530 Radio Vlaanderen-Brussels Calling 
1600 BBC Europe Today (Sun-Fri) 
1600 UN Radio from New York (Sat) 
1630 Polish Radio 
1700 RTE Dublin, Ireland-Ireland Tonight at 1800 
1900 Radio Netherlands 
2000 ABC Radio Australia 
2100 YLE Radio Finland 
2130 Radio Sweden 
2200 Radio Prague 
2230 Radio Austria International 
2300 Polish Radio 
2330 Radio Budapest 

WRN 2 North American Multilingual Program Schedule 
Galaxy 5 ( 125.0 west) Jr 6 (3820 MHz V) 6.20 MHz audio. New 24 hour multi-lingual channel 
for North America designed for the re-broadcasting of programs in a variety of languages for 
domestic FM/AM relays and cable distribution. 

WRN European Service 
WRN1 - Astra 1B ( 19.2 east) Jr 22 (11538 MHz V) 7.38 MHz audio. All broadcasts are in 
English. Program information is available on Astra 1B VH-1 text page 222, 223 and 224. WRN 
network information can be heard on the European service daily at 0125, 1025 and 2050 BST. 
WRN2 - Eutelsat II F-1 ( 13 east) Jr 25 (10987 MHz V) 7.38 MHz. Multi-lingual programming. 

WRN Asia-Pacific Service 
AsiaSat-2 ( 100.5 deg East) 4.000 GHz V, MPEG2 DVB, Symbol Rate 28.125 Mbaud, FEC 3/4, 
Select WRN1 from audio menu. 

WRN Middle East and Africa Service 
Intelsat 707 (1 deg West) 3.9115 GHz, RHCP, Symbol Rate 8.022 Mbaud, FEC 3/4 MPEG2 
Audio Stream. 

WORLDWIDE CATHOLIC RADIO - WEWN 
P.O. Box 176, Vandiver, AL 35176 USA. Telephone. (205) 672-7200 (voice), (205) 672-9988 
(fax). VVWW URL: http://www.ewtn.com. WEWN broadcasts are ava lable on: Galaxy 1R (133 
west) Jr 11 (3920 MHz H) 5.40 MHz (English) and 5.58 MHz (Spanish). WEWN is also 
available internationally on Intelsat 601 (27.5 west) Tr 22.7, 5.59 MHz (English) and 5.68 MHz 
(Spanish). 

YLE RADIO FTNLA1VD 
Box 10, SF-00241 Helsinki, Finland. Telephone: +358 9 1480 4320 (voice), +358 9 1481 1169 
(fax). Toll free in the US 800-221-YLEX (9539). WWW URL: www.yie.fi/fbc/radiofin.html. E-
mail: rfinland@yle,fi Most of YLE's broadcasts to Europe are availalde on Eutelsat II F1 (13.0 
east) Jr 27 ( 11163 MHz V) 8.10 MHz. audio, and Asiasat 2 ( 100.5 east) Jr 106 (4000 MHz H) 
early this year. 
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Alphastar (United States) 
Alphastar is a new medium power Direct-to-Home 
satellite service for the United States. The service will 
use some of the Telstar 402R ( Ku-band 11.7-12.2 GHz) 
segment. The satellite is located at 89' West. Channel 
assignments were not available at presstime. 

Alphastar Digital Television, 208 Harbor Drive, Building 
One. First Floor, Stamford, CT 06904. Telephone: (203) 

359-8077. Web site: http://www.teecomm.com 

Programming: A&E Network, ABC (WJLA Washington DC), Alpha Preview Channel, C-
Span 1 (US House), C-Span 2 ( US Senate), Cartoon Network, CBS (WRAL Raleigh, NC), 
Cinemax, Cinemax 2, Cinemax West, Classic Sports Network, CNBC, CNN, CNN 
International/CNN fn, Comedy Central, Country Music Television, Court TV, Discovery 
Channel, Disney Channel ( E), Disney Channel (W), E! Entertainment Television, Encore, 
Encore Plus. ESPN, ESPN2, Family Channel, FOX Network ( Foxnet), Golf Channel, HBO, 
HBO 2. HBO 2 West, HBO 3, HBO West, Headline News, History Channel, Learning 
Channel, Lifetime, Local Regional Sports Networks (tba), MTV, Nashville Network, NBC 
(WNBC New York), NewsTalk Television, Nickelodeon / Nick at Nite, PBS Network 
(National), Playboy TV, 10 PPV Channels, Sci-Fi Channel, Showtime, Showtime 2, 
Showtime West, Starz!, Sundance Film Channel, TBS Atlanta, The Movie Channel, The 
Movie Channel West, Three Sports Channels (tba). Turner Classic Movies, Turner 
Network Television (TNT), TV Land. Two Liberty Sports Channels (tba), USA Network, 
VH-1, Weather Channel. 30 DMX Channels 

eilietdr 

By Larry Van Horn 

DirecTV and USSB (United States) 
These two DBS services are carried on the Hughes high power 
DBS-1/2/3 satellites located at 101° West ( Ku- band 12.2-12.7 
GHz). 

DIRECTV. DirecTV, 2230 East Imperial Highway, El Segundo, Calif. 
90245, 1-800-DIRECTV (347-3288), Web site: http://www.directv.com 

100 Direct Ticket Previews ( DTV) 
101-199 Direct Ticket Pay Per View ( DTV) 
120/121 Letterbox ( LTBX) 
140-142 Unknown service ( LC) 
200 Direct Ticket Previews ( DTV) 
201 DirecTV Information Updates (DTV) 
202 Cable Network News (CNN) 
203 Court TV ( CRT) 
204 CNN Headline News (HLN) 
205 DirecTV Special Events Calendar (DPI) 
206 ESPN 1 ( ESPN) 
207 ESPN Alternate ( ESNA) 
208 ESPN 2 ( ESN2) 
210 DirecTV Sports Schedule ( DPI) 
212 Turner Network Television (TNT) 
213 Home Shopping Network (HSN) 
214 Home and Garden TV ( HGTV) 
215 E! Entertainment TV ( E!) 
216 MuchMusic (MUCH) 
217 Black Entertainment TV ( BET) 
219 American Movie Classics (AMC) 
220 Turner Classic Movies (TCM) 
221 Arts and Entertainment (A&E) 
222 The History Channel ( HIST) 
223 The Disney Channel East ( DIS1) 
224 The Disney Channel West ( DIS2) 
225 The Discovery Channel ( DISC) 
226 The Learning Channel (TLC) 
227 Cartoon Network (TOON) 
229 USA Network (USA) 
230 Trio (TRIO) 
232 The Family Channel (FAM) 
233 WTBS-Ind Atlanta, Ga.(TBS) 
235 The Nashville Network (TNN) 
236 Country Music TV (CMT) 
240 The Sci-Fi Channel ( SCE') 
242 C-SPAN 1 (CSP1) 

Representatives 
243 C-SPAN 2 ( CSP2) 
245 Bloomberg Information Television ( BIT) 
246 CNBC (CNBC) 
247 MSNBC (MSNBC) 
248 The Weather Channel (TWC) 
250 Newsworld International ( NWI) 
252 CNN International ( CNNI)/CNN fN 
254 The Travel Channel (TRAV) 

Previews 
PPV 

Previews 
Promo 
News 
Speciality 
News 
Promo 
Sports 
Sports 
Sports 
Promo 
TV programming 
Home Shopping 
Home Improvement 
Speciality 
Music Videos 
Entertainment 
Movies 
Movies 
TV 
History 
Movies/Kids 
Movies/Kids 
Science/TV documentary 
Science/TV documentary 
Cartoons 
TV 
TV 
TV 
Superstation 
Country/Outdoors 
Country Music Videos 
Science Fiction 
Congress-House of 

Congress-U.S. Senate 
News 
Financial/Talk 
News 
Weather 
News 
News/Financial 
Travel Shows 

258 Bravo (BRAV) 
266 Independent Film Channel ( IFC) 
268 Direct Ticket Previews ( DPI) 
269 STARZ! - West (STZW) 
270 STARZ! (STZE) 
271 Encore (ENCR) 
272 Encore- Love Stories ( LOVE) 
273 Encore-Westerns (WSTN) 
274 Encore-Mystery ( MYST) 
275 Encore-Action (ACTN) 
276 Encore-True Stories (TRUE) 
277 Encore-WAM! (WAM!) 
282 WRAL Raleigh, NC (CBS) 
283 KPIX San Francisco, CA (CBSW) 
284 WNBC New York. NY ( NBC) 
285 KNBC Los Angeles, CA (NBCW) 
286 PBS National Feed ( PBS) 
287 WJLA Washington, DC (ABC) 
288 KOMO Seattle, WA (ABCW) 
289 FozNet. ( FOX) 
298 TV Asia (TVA) 
299 In-store dealer info channel ( DPI) 
300-399 Regional and PPV Sports 
300 DirecTV Sports Offers ( DPI) 
301 Sports Special Events Calendat ( DPI) 
302 MLB Extra Innings Daily Program Lineup ( DPI) 
303 Newsport (NWSP) 
304 The Golf Channel (GOLF) 
305 Classic Sports Network (CSN) 
306 Speedvision ( SV) 
307 Outdoor Life Channel (OL) 
309 SportsChannel New England (SCNE) 
310 Madison Square Garden (MSG) 
311 New England Sports Network (NESN) 
312 SportsChannel New York (SCNY) 
313 Empire Network (EMP) 
314 SportsChannel Philadelphia (SCPH) 
315 Prime Sports KBL ( PKBL) 
316 Home Team Sports ( HTS) 
317 SportsSouth (SPTS) 
318 Sunshine (SUN) 
320 Pro AM Sports ( PASS) 
321 SportsChannel Ohio (SCOH) 
322 SportsChannel Cincinnati ( SCCN) 
323 SportsChannel Chicago (SCCH) 
324 Midwest SportsChannel (MSC) 
325 Prime Sports Southwest ( PSSW) 
326 Prime Sports Midwest/Rocky Mountain/ 

Intermountain West ( PS) 
330 Prime Sports Northwest (PSNW) 
331 Prime Sports West ( PSW) 
332 SportsChannel Pacific ( SCP) 
333-348 NFL Sunday Ticket 
350 NFL Sunday Ticket/NBA League Pass 
356 NFL Sunday Ticket/NBA League Pass 
380 DirecTV Sports Schedule ( DPI) 
401 Spice ( SPCE) 
402 Playboy ( PBTV) 
501 Music Choice — Hit List ( MC1) 
502 Music Choice — Dance (MC2) 
503 Music Choice — Hip Hop (MC3) 
504 Music Choice — Urban Beat ( MC4) 
505 Music Choice — Reggae ( MC5) 
506 Music Choice — Blues (MC6) 
507 Music Choice — Jazz ( MC7) 
508 Music Choice — Singers and Standards (MC8) 
509 Music Choice — Contemporary Jazz ( MC9) 
510 Music Choice— New Age ( MC10) 
511 Music Choice — Electric Rock ( MC11) 
512 Music Choice — Modern Rock (MC12) 
513 Music Choice — Classic Rock (MC13) 
514 Music Choice — 80's Retro ( MC14) 
515 Music Choice — Metal ( MC15) 
516 Music Choice — Solid Gold Oldies ( MC16) 
517 Music Choice — Soft Rock ( MC17) 
518 Music Choice — Love Songs (MC18) 
519 Music Choice— Progressive Country (MC19) 
520 Music Choice — Contemporary Country (MC20) 
521 Music Choice — Country Gold/Classic 

Country ( MC21) 

Arts 
Movies 
Previews 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Network TV 
Network TV 
Network TV 
Network TV 
Network TV 
Network TV 
Network TV 
Network TV 
Ethnic Programming 
Retailers only 
Sports 
Promo 
Promo 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 

Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Promo 
Adult 
Adult 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 

Audio 
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522 Music Choice — Big Bands Nostalgia (MC22) Audio 
523 Music Choice — Easy Listening (MC23) Audio 
524 Music Choice — Classic Favorites (MC24) Audio 
525 Music Choice — Classics in Concerts (MC25) Audio 
526 Music Choice — Contemporary Christi. ( MC26) Audio 
527 Music Choice — Gospel (MC27) Audio 
528 Music Choice — Big Kids Music (MC28) Audio 
529 Music Choice — Sounds of the Seasons (MC29) Audio 
530 Music Choice — Bluegrass (MC30) Audio 
531 Music Choice — Rock New Release Show (MC31) Audio 
599 NRTC Radio Service (NRTC) For private use only 
790 RealNet — Real Estate Channel (REAL) 

USSB, 3415 University Avenue, St. 
Paul, Minn. 55114, 1-800-204-
USSB (8772) 

USSB 
899 USSB Programming Higlights 
900 Special Event programming (BIG 1) 
910 Special Event Programming (BIG 2) 
960 TVLand (TVLD) 
963 All New Channel (ANC) 
965 Video Hits One (VH1) 
967 Lifetime (LIFE) 
968 Nickelodeon ( NICK) 
970 Flix (FLIX) 
973 Cinemax East (MAX) 
974 Cinemax 2 (MAX2) 
975 Cinemax West (MAXW) 
977 The Movie Channel East (TMC) 
978 The Movie Channel West (TMCW) 
980 HBO East (HBO) 
981 HBO 2 East (HBO2) 
982 HBO 3 ( HB03) 
983 HBO West (HBOW) 
984 HBO 2 West (HB2W) 
985 Showtime East (SHO) 
986 Showtime 2 (SH02) 
987 Showtime West (SHOW) 
989 MusicTV (MTV) 
990 Comedy Central (COM) 
995 Sundance Channel (SUND) 
999 USSB Programming Highlights 

EchoStcrr (United States) 
fgiigügilnr:4  

Promo 
Special Events 
Special Events 
Variety 
News 
Rock Music Videos 
N 
TV/Kids 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Rock Music Videos 
Comedy 
Movies 
Promo 

The new Echostar 1 high power DBS (Ku-band 
12.2-12.7 GHz) satellite is now operational at 
119°- West. Echostar 2 was launched 
September 10, 1996. It should be operational 
by November 1, 1996. Echostar's service is 
called "TheDISH (Digital Satellite Network) 
Television Network. 

Echostar, 90 Inverness Circle East, Englewood, CO 80112, Telephone: (303) 799-8222, 
Fax: (303) 799-3632. Web Site: http://wwvi.echostar.com 

100 DISH Network Channel Promo 
102 USA Network N 
104 Comedy Central Comedy 
106 TVLand Variety 
108 Lifetime N 
110 TV Food Network Food 
112 Home and Garden Network Speciality 
114 E! Entertainment N N 
118 Arts and Entertainment N 
120 History Channel History 
122 Sci-Fi Channel Science Fiction 
132 Turner Classic Movies Movies 
138 Turner Network Television N 
140 ESPN Sports 
141 ESPN Alternate Sports 
142 ESPN2 Sports 
143 ESPN2 Alternate Sports 
160 MusicTV (MN) Music Videos 
162 VH-1 Music Videos 
166 Country Music Television Music Videos 
168 The Nashville Network Country 
170 Nickelodeon Kids 

172 
176 
178 
180 
182 
200 
202 
204 
206 
208 
210 
214 
220 
226 
230 
232 
234 
240 
241 
242 
243 
244 
245 
246 
247 
249 
260 
261 
300 
301 
302 
303 
304 
310 
311 
312 
320 
321 
322 
330 
331 
401 
500 
501 
502 
503 
504 
505 
600 
602 
604 
620 
626 
628 
700 
900 
901 
DISH CD"' 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 

The Disney Channel 
The Cartoon Network 
The Learning Channel 
The Family Channel 
The Discovery Channel 
Cable News Network 
CNN Headline News 
Court N 
CNN International/CNNfn 
CNBC 
C-SPAN 
The Weather Channel 
The Travel Channel 
QVC Shopping Network 
WTBS Atlanta, GA 
KTLA Los Angeles, CA 
WPIX New York, NY 
WGN Chicago, IL. 
WNBC-NBC New York, NY 
KNBC-NBC Los Angeles, CA 
WRAL-CBS Raleigh, NC 
KPIX-CBS San Francisco, CA 
WJAL-ABC Washington, DC 
KOMO-ABC Seattle, WA 
FOXNet 
PBS 
Trinity Broadcasting Network 
Eternal Word N Network 
HBO East 
HBO2 East 
HBO3 East 
HBO West 
HBO2 West 
Showtime East 
Showtime West 
Showtime East 2 
Cinemax East 
Cinemax East 2 
Cinemax West 
The Movie Channel East 
The Movie Channel West 
The Golf Channel 
PPV 1 DISH-on-Demand (events) 
PPV 2 DISH-on-Demand 
PPV 3 DISH-on-Demand 
PPV 4 DISH-on-Demand 
PPV 5 DISH-on-Demand 
PPV 6 DISH-on-Demand 
RAI ( Italy) 
ART (Arab Radio and Television) 
Antenna N Greece 
MN Latino 
Prime Deportiva 
Telemundo 
DISH 2 (Showroom Promo Channel) 
Business N 
Business N 

Young Country 
Country Classics 
Country Currents 
Jukebox Gold 
70's Song Book 
Adult Favorites 
Adult Contemporary 
Album Adult Alternative 
HitLine 
Classic Rock 
The Edge 
Power Rock 
Non-Stop Hip Hop 
Urban Beat 
Latin Styles 
Fiesta Mexicana 
Eurostyle 
Jazz Traditions 
Contemporary Jazz Flavors 
Expressions 
Contemporary Instrumentals 
Concert Classics 

Movies/Kids 
Cartoons 
Science/TV Documentary 

Science/TV Documentary 
News 
News 
Speciality 
News/Financial 
Financial/Talk 
Government 
Weather 
Travel Shows 
Home Shopping 
Superstation 
Superstation 
Superstation 
Superstation 
Network N 
Network N 
Network N 
Network TV 
Network TV 
Network TV 
Network N 
Network N 
Religious 
Religious 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Movies 
Sports 
Pay per view 
Pay per view 
Pay per view 
Pay per view 
Pay per view 
Pay per view 
nternationa 
nternationa 
nternationa 
nternationa 
nternationa 
nternationa 
Promo 
Financial 
Financial 

Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 

November/December 1996 SATELLITE TIMES 47 



(SATELLITE cS'ERVICES JIDE 
Direct Broadcast Satellite (DBS) Systems By Larry Vcm Hom 

972 Light Classical 
973 Easy Instrumentals 
974 Big Band Era 
975 Contemporary Christian 
976 KidZone 
977 LDS Radio Network 

Express Vu (Canacicr) 
This is Canada's first digital medium power Direct-to-Home 
satellite TV service. The service will provide Canadian, American, 
and international video and audio programs. 110 channels will be 
offered using Canada's Anik El (Ku-band 11-.7-12.2 GHz) 
satellite at 111º West. Channel assignments and programming 
were not available at presstime. 

ExpressVu Inc, 1290 Central Parkway West, Suite 1008, 
Mississauga, ON L5C 4R3, Telephone 1-800-339-6908 in 
Canada. Web Site: http://www.expressvu.com 

(\der ear 
\d1 

ExpreszV'u 

Audio 
Audio 
Audio 
Audio 
Audio 
Audio 

Galaxy Latin America (Mexico, Central crnd South 
America) 
Ft. Lauderdale, FL 
Web site: http://wmv.sattv.com 
New Latin American DBS service carried on Galaxy 3R at 952 West (Ku-band, 11.7-
12.2GHz). Medium power Direct-to-Home service for Mexico, Central and South 
America. Galaxy Latin America will have 144 channels of video (72 
channels in Spanish/72 channels in Portuguese). Pay-per-view 
movies and events will also be provided. A .6-1.1 meter dish will 
be needed to utilize the service. Channel assignments were not 
available at presstime. 

Programming: AS, BBC, Bloomberg Business TV in Espanol, 
Bloomberg Business TV in Portuguese, Bravo Brasil, Canal de 
Noticias NBC, Cartoon Network, CBS TeleNoticias, Cinelatino, 
Cinemax Brasil, Cl@se (Latin America Channel for Educational 
Services), CNA (Brasil all news channel), CNN en Espanol, CNN 
International, Discovery Latin America, ESPN Brasil, GEMS, HBO Brasil, HBO Cinemax 
Multiplex, HBO Ole Multiplex, KID, MTV Brasil, MultiCinema, RBN News ( Brasil), RIP 
(Portugal), Sony Entertainment TV (SET), Televen International, The Warner Channel 
(WBTV), TNT Latin America, Univision, Venevision International, ZAZ, Zeta, 60 CD-Quality 
Audio Channels 

OLA 

Primestar (United States) 
Primestar is a medium power Direct-to-PRIMESzie. Ilaotmcoemsait(eilfiattegeçrv/eicset coa<rurranodn11.7-

12.2 GHz). Primestar uses Kl 
transponders 2-13 and 15-16 19 
transponders). 

Primestar Partners, 3 Bala Plaza West, Suite 700, Bala Cynwyd, PA 19004, 1-800-966-
9615 

1 HBO ( East) 
2 HBO 2 (East) 
3 HBO 3 
7 Cinemax (East) 
8 Cinemax 2 
13 TV Japan (English) 

14 TV Japan (Japanese) 

15 Future service 
17 Future service 
19 Future service 
27 Starz! 
31 Encore 3 — Westerns 
32 Encore 4 — Mystery 
33 Encore 
34 The Disney Channel (East) 
35 The Disney Channel (West) 
40 The Golf Channel 
47 C-SPAN 
48 CNBC—occasional service 
49 The Weather Channel (TWC) 
50 CNN International (CNNI)/CNN fN 
51 Cable Network News (CNN) 

Movies 
Movies 
Movies 
Movies 
Movies 
Not included in $50 a 
month package 
Not included in $50 a 
month package 

Movies 
Movies 
Movies 
Movies 
Movies/Kids 
Movies/Kids 
Sports 
Congress 
Financial/Talk 
Weather 
News/Financial 
News 

52 CNN Headline News 
Ingenius News Service 

55 PreVue Channel 
56 Future service 
58 Turner Network Television (TNT) 
59 Turner Classic Movies (TCM) 
63 WTBS-Ind Atlanta, GA (TBS) 
65 The Discovery Channel (TOC) 
66 The Learning Channel (TLC) 
68 Arts & Entertainment (A&E) 
70 USA Network 
71 The Sci-Fi Channel 
72 The Family Channel 
73 The Cartoon Channel 
74 Nickelodeon/Nick at Nite 
75 E! Entertainment Network 
76 Lifetime 
77 The Nashville Network (TNN) 
78 Country Music TV (CMT) 
80 MTV 
83 Faith and Values Network 
84 QVC—occasional service 
111 WHDH-NBC Boston, MA 
112 WSB-ABC Atlanta, GA 
117 WUSA-CBS Washington, DC 
120 KTVU-FOX Oakland/San Francisco, CA 
124 WHYY-PBS Philadelphia, PA 
131 ESPN 
133 ESPN2 
137 Classic Sports Network (occ) 
138 Mega+1 
141 New England Sports Network (NESN) 
142 Madison Square Garden Network (MSG) 
143 Empire Sports Network 
144 Prime Sports KBL 
145 Home Team Sports (HIS) 
146 SportSouth 
147 Sunshine 
148 Pro American Sports ( PASS) 
149 Future service 
152 Prime Sports Midwest 
153 Prime Sports Rocky Mountain 
154 Prime Sports Southwest 
155 Prime Sports Inter-Mountain West 
156 Prime Sports Northwest 
157 Future service 
158 Prime Sports West 
159 Midwest SportsChannel 
181 HBO en Espanol 
182 HBO2 en Espanol 
183 HBO3 en Espanol 
187 Cinemax Selecciones 
188 Cinemax2 Selecciones 
190 Univision 
201 Viewer's Choice 
202 Request 1 
203 Request 5 
204 Hot Choice 
205 Continuous Hits 1 
206 Continuous Hits 2—occasional service 
207 Continuous Hits 3 
208 Request 2 
209 Request 3 
210 Request 4 
221 Playboy—occasional service 
301 Superadio—Classical Hits 
302 Superadio—America's Country Favorites 
303 Superadio—Lite 'n' Lively Rock 
304 Superadio—Soft Sounds 
305 Superadio—Classic Collections 
306 Superadio—New Age of Jazz 
311 DMX Audio— Lite Jazz 
312 DMX Audio—Classic Rock 
313 DMX Audio-70's Oldies 
314 DMX Audio—Adult Contemporary 
315 DMX Audio—Hottest Hits 
316 DMX Audio—Modern Country 
317 DMX Audio—Traditional Blues 
318 DMX Audio—Salsa 
527 Testing Channel 

News 
Data Wire Services 
Program Guide 

TV 
Movies 
Superstation 
Science/TV documentary 
Science/TV documentary 
TV 
TV 
Science Fiction 
TV 
Cartoons 
Kids 
Speciality 
TV 
Country/Outdoors 
Country music videos 
Music Videos 
Religious 
Home Shopping 
Network TV 
Network TV 
Network TV 
Network TV 
Network TV 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 
Sports 

Sports 
Sports 
Sports 
Sports 
Sports 

Sports 
Sports 
Movies 
Movies 
Movies 
Movies 
Movies 
Spanish language 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
PPV 
Adult 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Audio 
Tests 
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gATELLITE tRVICES JIDE 

Ku-band Satellite Transponder Services Guide 

H = Horizontal polarization. V , Vertical pola,itation. 
Occ video = Occasional Video. 
[ I = Type of encryption or video compression 

Spacenet 2 (S2) 69, West 
19 11740-H Data transmissions 
21 11900-H TV ASAHI ¡ Leach] 
22 11980-H Empire Sports Network [ video 

compression] 
23 12060-H Kentucky Educational TV ( occ) - 

uses half transponders 
24 12140-H Occ video 

SBS-2 (SBS2) 71 , West 
3 11872-H NBC contract channel 

SBS 6 ( SBS6) 
1 11717-H Data transmissions 
2 11749.5-V Occ video 
3 11774-H Occ video 
4 11798.5-V Occ video 
5 11823-H Occ video 
6 11847.5-V Occ video 
7 11872-H Occ video 
8 11896.5-V Occ video 
9 11921-H Occ video 
10 11945.5-V Occ video 
11 11963-H CONUS Communications ( half 

transponders) 
12 11994 5-V CONUS Communications ( half-

transponders) 
13 12019-H CONUS Communications ( half 

transponders) 
14 12043.5-V Occ video 
15 12075-H Occ video 
16 12092 5-V Occ vide° 
17 12110-H Occ video 
18 12141 5-V Occ video 
19 12174-H CNN Newsbeam ( occ) 

74, West 

SBS 4 (SBS4) 77, West (Inclined orbit)  
1 11725-H 
2 11780-H 
3 11823-H 
4 11872-H 
5 11921-H 
6 11970-H 
7 12019-H 
8 12068-H 
9 12117-H 
10 12166-H 

Data transmissions 
NBC feeds 
NBC feeds 
NBC feeds 
NBC feeds 
NBC feeds 
NBC feeds 
NBC feeds 
NBC feeds 
NBC feeds 

GE K2 ( K2) 81 , West 
1 11729-H NBC-East 
2 11758.5-V Pagesat computer service/Data 

transmissions 
3 11788-H NBC-Pacilic (West spot beam) 
4 11817.5-V Cyclesat 
5 11847-H NBC contract channel 
6 11876.5-V NBC contract channel/Occ video 
7 11906-H NBC contract channel 
8 11935 5-V Chinese Communications 

Channel [ Oak] 
9 11965-H NBC-Mountain 
10 11994.5-V NBC contract channel/Occ video 
11 12024-H NBC contract channel 
12 12053.5-V NBC contract channel/Occ video 
13 12083-H NBC NewsChannel 
14 12112.5-V NBC contract channel/Occ video 
15 12142-H NBC contract channel 
16 12171.5-V NBC contract channel/Occ video 

GEM (K1) 85, West 
1 11729-H Data transmissions 
14 12112.5-V ( None) 
Transponders 2-13 and 15-16 consists of Primestar 
programming encrypted and compressed using the 
Digicipher system. GE KI uses the same frequency 
plan as GE 62. A complete Primestar channel guide is 
presented in the DBS section of Satellites Times 
Satellite Service Guide. 

Spacenet 3R (S3) 87, West 
19 11740-H 
20 11820-H 
22 11980-H 

23 12060-H 

24 12140-H 

Data transmissions 
Data transmissions 
NYNET (SUN") Ed Net/NY 
Lottery feeds ( East spot beam) 
Oregon Educational Network 
(West spot beam) 
Occ video 

Telstar 402R (1402) 89,West 
Alphastar DBS uses many T402 Ku-band 
transponders 
1 11730-V AT&T Tridom [ digital] 

2 11743-H 
3 11790-V 
4 11803-H 
5 11850-V 
9 11971-V 
15 12157-V 

AT&T Tridom ¡ digital] 
AT&T Tridom [ digital] 
AT&T Tridom [ digital] 
Occ video 
Occ video ( halt transponder) 
DMX for Business [ digital data] 

Galaxy 7 (K7) 91, West 
1 11720-V Occ video 
2 11750-H Data transmissions 
3 11750-V Indiana Higher Education 

[Compressed video] 
4 11780-V Occ video 
6 11810-V ICI Headend in the Sky? 
7 11840-V ICI Headend in the Sky? 
8 11870-H Data transmissions 
9 11870-V ICI Headend in the Sky? 
10 11900-V Occ video 
11U 11945-H [Compressed video] 
12 11930-V ICI Headend in the Sky? 
13 11960-V Occ video 
14 11990-H Occ video 
15 11990-V Occ video 
16 12020-V Occ video/The People's Network 

(TPN) 
17 12050-H Westcoll Communications ASTN 

1B-MAC]/National Weather 
Networks ( occasional) 

18 12050-V TC' Headend in the Sky? 
19 12080-V The Asia Network/Real Estate TV 

Network/Occ video 
20 12110-H Data transmissions 
21 12110-V TCI TV [ B-MAC] 
22 12140-V TC' Headend in the Sky? 
23 12170-H Data transmissions 
24 12170-V TCI Headend in the Sky? 

GSTAR-3 (GST3)93, West ( Inclined Orbit)  
1 11730-H Data transmissions 
2 11791-H Data transmissions 
3 11852-H Occ video 
4 11913-H Occ video 
5 11974-H Occ video 
6 12035-H Occ video 
7 12096-H Occ video 
8 12157-H Occ video 
9 11744-V Occ video 
11 11866-V Occ video 
12 11927-V Occ video/Mayo Clinic 

teleconference [ B-MAC] 
13 11988-V Occ video/Mayo Clinic 

teleconference [ B-MAC] 
14 12049-V Occ video/Mayo Clinic 

teleconference [ B-MAC] 
15 12110-V Gstar 3 ID Channel 
16 12171-V Occ video 

Galaxy 3R ( G3R)95, West 
Ku-band side of this satellite is used entirely for the 
Galaxy Latin American DBS System. 

Telstar 401 (1401) 971 West 
1 11730-V Data transmissions 
2 11743-H AT&T Skynet TV [compressed 

video] 
3 11790-V South Caroline Educational TV 

Stale Network [ Digicipher] 
4 11798-H National Tech University 

[compressed video] 
5 11845-V PBS [ Dig/cipher! 
6 11855-H Occ video 
7 11902-V PBS educational services ( half - 

transponders) 
8 11915-H PBS stations/regionals and 

bac kha uls 
9L 11958-V Egyptian TV 
9U 11986-V PBS digital video [ DigicipherF 

VSAT traffic 
10 11962.5-H Louisiana Public TV State 

Network [ Digicipher] 
11 12040-V Occ video 
12 12046-H Occ video 
13 12095-V Spectradyne Hotel Hotel In-room 

movies [compressed video] 
14L 12093-H Peachstar Educational Network 

(Distance Learning) 
14U 12123-H Georgia Public TV State Network 

(GPTV) 
15 12147-V ABC network and affiliate feeds 

(half-transponders) 
16 12167-H ABC network and affiliate feeds 

(hall -transponders) 

Galaxy 4 ( K4) 99, West 
1 11720-H SCPC services/Data 

transmissions 
2 11750-V Data transmissions 
3 11750-H FM' services/MUZAK/Data 

transmissions 

4 11i0O-H 

5 11810-V 
6 11810-H 
7 11840-H 

8 11870-V 
9 11870-H 
10 11900-H 
11 11930-V 

12 11930-H 

13 11960-H 
14 11990-V 

16 12020-H 
17 12050-V 

18 12050-H 

19 12080-H 
20 12110-V 

21 12110-H 

22 12140-H 
23 12170-V 

24 12170-H 

FM services/Planet Connect 
computer service ( 19.2 kbps)/ 
Data transmissions 
Data transmissions 
Occ video 
Chinese Television Network Jong 
Ten - Chinese/Taiwan all-news 
service 
Occ video 
Occ video 
CNN Airport Network [SA MPEG] 
Occ video ( hall-transponders 
common) 
Occ video/Channel One ( occ)/ 
Microsoft TV ( occ) 
Occ video 
Occ video ( half-transponders 
common) 
FM services/Data transmissions 
CBS Newsnet and affiliate feeds 
(half -transponders) 
Honk Kong TVB Jade Channel 
(Chinese) pideocrypt] 
Data transmissions 
Occ video ( half-transponders 
common) 
Asian-American TV Network 
(occ) 
Family Net [ Digicipher] 
CBS Newsnet and affiliate feeds 
(half-transponders) 
The Filipino Channel [ Oak] 

Spacenet 4 ( S4) 101 , West 
24 12140-H F MG courses [ dig/cipher! 

DBS-1 101.2, W/DBS-2 & DBS-3 100.8, W  
A complete DIRECTV'' and USSB channel guide is 
presented in the DBS section of Satellites Times 
Satellite Service Guide. These satellites operate in the 
12 2-12 7 GHz range 

GSTAR-1 (GST1)103, West 
1 11730-H Data transmissions 
2 11791-H Data transmissions 
3 11852-H Occ video 
4 11913-H Data transmissions 
5 11974-H Occ video 
6 12035-H Data transmissions 
7 12096-H Healthcare Satellite [video 

compression] 
8 12157-H Data transmissions 
9 11744-V Data transmissions 
10 11805-V Data transmissions 
11 11866-V Data transmissions 
12 11927-V Data transmissions 
13 11988-V Data transmissions 
14 12049-V Data transmissions 
15 12110-V Data transmissions 
16 12171-V Fed-Ex TV [ B-MAC] 

GSTAR-4 (GST4)105, West 
1 
2 
3 

11730-H 
11791-H 
11852-H 

4 11913-H 
5 11974-H 
6 12035-H 
7 12096-H 
8 12157-H 

9 
11 
12 
13 
15 
16 

11744-V 
11866-V 
11927-V 
11988-V 
12110-V 
12171-V 

Data transmissions 
Data transmissions 
CNN Newsource ( Primary) 
]Leitch]/some feeds in clear 
Occ video 
Occ video 
Occ video 
CNN Newsbeam/Occ video 
CNN Newsource InternationaV 
Occ video 
Data transmissions 
Occ video 
Occ video 
CNN Newsbeam/occ video 
CNN Newsource/occ video 
Occ video 

Anik E2 (Al) 107.3, West 
1 11717-V 

2 11743-V 
3 11778-V 
4 11804-V 
5 11839-V 

6 11865-V 

7 11900-V 

8 11926-V 

9 11961-V 

Telesat Canada DVC: MovieMax!, 
Family Channel E&W, 
SuperChannel [digital video 
compression] 
DirectPC [ digital] 
Data transmissions 
Much Music 
Canadian Parliamentary Access 
Channel. Youth TV E&W, Vision 
TV. CHSC Shopping [ digital 
video compression! 
Moviepix!: The Movie Network 
[digital video compression] 
Rogers Network [ digital video 
compression] 
Rogers Network [ digital video 
compression] 
Data transmissions 

By Robert Smathers 

10 11987-
12 12048-V 

13 12083-V 
14 12109-V 
15 12144-V 

16 12170-V 
18 11756-H 

19 11791-H 
21 11852-H 
22 11878-H 
24 11939-H 
25 11974-H 

26 12000-H 
27 12035-H 
28 12061-H 
29 12096-H 
30 12122-H 

31 12157-H 
32 12183-H 

Data transmissions 
Saskarchewan 
CommunicaNetwork 
Data transmissions 
Data transmissions 
Telesat Canada stationkeeping 
(G LACS) 
Knowledge Network 
Showcase E&W/Discovery 
Channel Canada/Lite Network 
[digital] 
Bravo! Canada 
Data transmissions 
Data transmissions 
Ontario Legislature 
La Chaule (TV Ontaric's French 
lanaguage service) 
TV Ontario ( English) 
Data transmissions 
Data transmissions 
Atlantic Satellite Network (ASN) 
Telesat Canada stationkeeping 
(GLACS) 
CBC Newsworld feeds 
ROI feeds 

Solidaridad 1 SD1 109.2° West 
(No video has been seen on any Ku-band transponder) 

Anik El (A2) 111, West 
Note' Due to loss of power from the satellite south 
solar panel on March 26. 1996. Anik El KJ-band 
transponders 7-16 and 21-32 are off indeinitely 
according to Telesat officiais 
1 11717-V Data transmissions 
2 11743-V Data transmissions 
3 11778-V Data transmissions 
4 11804-V Data transmissions 
5 11839-V Business TV [ digital] 
6 11865-V NovaNet FM' Services 
17 11730-H Woman's Television Network 

E&W [digital video compression] 
18 11756-H Data transmissions 
19 11791-H Data transmissions 
20 11817-H SCPC/Data transmissions/New 

Country Network. Access 
Network of Alberta > Shaw digital 
video compression! 

Solidaridad 2 (SD2) 112.9, West 
(No video has been seen on any Ku-bans transponder) 

Anik C3 ( C3) 114.9, W(Inclined Orbit)  
(This satellite rarely has video transmissions) 
7 11900-V Occ video 

Morelos 2 ( M2) 116.8, West 
'video has been seen on any Ku-band transponder) 

EchoStar 1/2 119,West 
A complete channel guide for TheDISH Television 
Network is presented in the DBS section of Satellites 
Times Satellite Service Guide This satellite ( and in the 
near future Echostar 2) operate in the 12.2-12 7 GHz 
range 

SBS 5 ( SBS5) 
1 11725-H 

123, West 

2 11780-H 
4 11872-H 

5 11921-H 
6 11970-H 
7 12019-H 
8 12068-H 
10 12166-H 
11 11748-V 
12 11898-V 
13 11994-V 
14 12141-V 

Comsat Video in- room 
programming [ B- MAC] ( hall 
transponders) — Satellite 
Cinema 1/3 
SCPC services 
Comsat Video in-loom 
programming [ B- MAC] ( half 
transponders) — Satellite 
Cinema 4/2 
Data transmissions 
Data transmissions 
Data transmissions 
Occ video 
WalMarl ]V2.]/Occ video 
Data transmissions 
Occ video 
Occ video 
WMNB Russian-American TV 
[inverted video] 

GSTAR-2 (GST2)125, West 
9 
11 
13 
14 
15 
16 

11744-V 
11866-V 
11988-V 
12049-V 
12110-V 
12171-V 

Data transmissions 
GSTAR-2 ID slate 
Occ vide° 
Occ video 
Occ video 
Occ video 
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Satellite Transponder Guide 

1 F 

2 

3 1 

4 

5 

6 1 

7 1 

8 1 

9 

10 1 

11 1 

12 1 

13 11 

14 1 

15 1 

16 1 

17 1 

18 1 

19 

29 

21 

22 1 

23 1 

24 

By Robert Smathers 

Spacenet 2 ( S2) 
69t 

SC New York [V2+] 

Galaxy 6 ( 66) 
74, 

Tokyo BS New York 
feeds 

Telstar 302 (72) 
85, 

(none) 

Spacenet 3 ( S3) 

87" 

(none) 

Telstar 402R (T4) 

89' 

The Babe 
Channel/o/v 

Galaxy 7 ( 67) 

91' 

Semi Channel 
tnt,r,ir t,..e [ digital) 

Galaxy 3R (G3R) 

95, 

-ryN Theatre 1 (V2+) 

Telstar 401 ( Ti) 
97" 

Exxpxtroamsyo ( adult) 

Galaxy 4 ( G4) 
99, 

SCPC services 

Spacenet 4 ( S4) 
101" 

Data Transmissions 

(none) 
Global 

Access/Canadian 
Horse Racing/o/v 

(none) 

American 
Independent 

Network ( AIN) ICU 
Spectfumsayerl 

WSBK-Ind Boston 
(V2+] 

(none) CBS West [ VC I ] 

Action PPV ¡V2+1 

TVN Theatre 2 (V2+] 

TVN Theatre 3 [V2+1 

Data Transmissions 

Keystone/Parmount 
feeds/o/v 

Data Transmissions 

SCPC services 

STARZI 2 1V2+] 

USIA Worldnet TV SCPC services (none) 
The Babe 

Channel/o/v 
Data Transmissions 

H.TV (Spanish) 
(V2+] 

Canadian Horse 
Racing/o/v 

(none) 
Nebraska 

Educational TV 
(NETV) 

Shop at Home fX East TVN Theatre 4 [V2+] 
Group W 

Videoservices/o/v 
Data Transmissions 

Encore-Westerns 

[V2+1 

NASA Contract 
Channel-o/v [ Leitch] 

o/v (none) Univision [V24-1 FOX feeds East fX West TVN Theatre 5 [V2+1 Keystone o/v 
4 Media Company 

feeds 
Data Transmissions 

Data Transmissions 
NHK (TV Japan) 

feeds 
(none) (none) oly 

Game Show Network 
[V2+] 

PIN Theatre 6 
[V2+(/TVN Promos 

(occ) 

Buena Vista TV 
feeds 

Shepherd's Chapel 
Network ( Rel) 

KNBC-NBC Los 
Angeles ( PT24W) 

[V2+) 

(none) 
National 

Empowerment TV 
(none) Data Transmissions 

Cable Video 
Store/Adam & The Golf :::hannel 

Eve/Spice ( adult) (V2+) 
[digital] 

TVN Theatre 7 
[V2+]/GRTV 
infomercials 

o/v 
Warner Brothers 
Dom TV/WB 
Network 

Basil Bassett Bingo 

Data Transmissions 
Horse RaLIng 

[digital) 
(none) Data Transmissions os P/N Theatre 8 [V2+] PBS X 

Telemundo [SA 
MPEGI 

KOMO-ABC Seattle 
(PT24W) [V2+1 

NASA TV 
MuchMusic U.S. 

(1/2+1 
(none) 

WPIX4inti New York 

- )1/2.0 ' 

Horse Racing 
[digital] 

Eye on People 
Network [digital] 

P/N Theatre 9 [V2+] FOX feeds East Data Transmissions 

Data Transmissions 
Arab Network of 
America (ANA) 

Data Transmissions 
)0(Xplore/XXXpose 

(adult) [V2+] 
United Arab Em rates 

TV Dubai 

PIN Theatre 10 - 
adulTVision (adult) 

[V2+] 
FOX feeds East 

WJLA-ABC 
Washington (PT24E) 

[V2+] 

FOXNet ( PT24E) 
¡V2+] 

SC Philadelphia 
[V2+] 

Keystone o/v (none) CNN feeds/o/v Outdoor Channel (none) o/v ABC feeds ojo STARZ! East (V2+1 

i 

Data Transmissions 1,.! A..m ;L,1,,.,;)',i j (none) Data Transmissions 
Horse Racing 

puntai! 
(none) 

MCI Andover o/v/RAI 
TV 

ABC NewsOne 
channel 

Keystone o/v Keystone ° iv  

Data Transmissions RTP1 (none) SCPC/FM2 services FOX feeds West 
CSN K.,..- 1.,,i., 

o/v FOX feeds East 
Informercials/o/v/NC 

Open Net 
Data Transmissions 

Data Transmissions 
Cornerstone TV 
WPCB-TV ( Rel) 

(none) (none) o/v 
Independent Film 
Channel [V2+] 

o/v FOX News Service 
WRAL-CBS Raleigh 

(PT24E) [V2+] 
o/v 

HERO Teleport 
Idigicipher] 

Midwest Sports 
Channel fV2+1 

(none) 
KTLA-Ind Los 
Angeles ¡V2+] 

o/v 
Intro Television 

(V2+) 
Gospel Music TV 

[V2+] 
True Blue (adult) 

[V2+1 
World Harvest TV 

(Rel) 
Data Transmissions 

Data Transmissions o/v (none) 
CNN 

International/CNN 1M 
[V2+] 

Eurotica (adult) 
(V2+] 

(none) HBO 2 East [V2+) o/v CBS M., p(:11 NPS Promo Channel 

Data Transmissions Keystone o/v (none) FM2/SCPC services FOX feeds 
ESPN lot( Pacif)c 
Run ( B- MAC] 

Cinemax 2 East 
[V2+1 

oiv CBS I o .• p1C1 j Data Transmissions 

(none) o/v (none) 
US SaLCorp 
finfomercials) 

Kelly Broadcast 
Systems contract 

channel/o/v 

Teleport 
Minnesota/CBS 

feeds/a/c 

Univision Contract 
[occ analog/mostly 

digital] 
Keystone oh/ CBS feeds/o/v STARZI West Pf2+] 

Data Transmissions 
University 

Network/Dr. Gene 
Scott ( Rel) 

(none) 
SSN Sportsouth 

[V2+] 
o/v CBS East [ VCI j HBO 3 [V2+] Keystone o/v/UPN CBS East/o/v NCI] Data Transmissions 

ll'll Televisivo ' crTjce 
[B-MAC) 

ne News 
Clean Feed [V2+1 

ABC East ¡ Leitch] (none) GOP TV/o/v 

o/v 

FOX News Channel 

BET on Jazz 

HBO 2 West [V2+1 ABC East [ Leitch] 

ABC East [ Leitch] 

CBS East [VC1] 

CBS feeds/o/y 

Data Transmissions 

SC New England 
[V2+) 

----- 

o/v 

SSN Pro Am Sports 
(Pass) NM _ 

Data Transmissions 

Horse Racing 
(digital) 

(none) Data Transmissions 
ABC feeds - L.A. 

Bureau 
NewsTalk Television 

Horse Racing 
[digital] 

3 Angels 
Broadcasting 

ABC West [ Leitch] 

ABC East [ Leitch] 

WNBC-NBC New 
York (PT24E) (V2+] 

SCOLA 
(Wegener]/Blue 8 
White Network 

Data Transmissions 

NHK TV Japan 
secondary feeds 

Worship TV (Rel) (none) 
SSN Home Teams 
Sports (i-ITS) [V241 

La Cadena de 
Milagro ( Spanish 

Rel) 
IX Movies [V2+) Data Transmissions 

oh/ (none) America One 
PandaAmerica 

(Home Shopping) 
International Channel 

[V2+] 
o/v 

boodasy (adult) 

P/2+1 
CBS Newspath feeds 

KPIX-CBS San 
Francisco ( PT24W) 

(V2+] 
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Satellite Transponder Guide By Robert Smcrthers 

Anik E2 (A1) 
107.3° 

CBC-H English 
Eastern 

Solidaridad 1 
(SD1) 109.2, 

[ (none) 

Telesat El (A2) 
111" 

Data Transmissions 

Morelos 2 ( M2) 

116.8' 

Data Transmissions 

Galaxy 9 (G9) 
123, 

Global Access 
o/v/BBC Breakfast 

News 

Galaxy 5 (65) 
125° 

Disney East [V2+1 

Satcom C3 ( F3) Galaxy 1R (G1) Salcom C4 ( F4) 
131 , 133, 135' 

American Movie 
Family Channel West Comedy Central Classics (AMC) 

[V2+I West [V24] 
[V24..! 

Satcom Cl ( F1) 

130' 

FOX Sport Network 
[V.4] 

4 1 

4 2 

4 3 

4 4 

i 5 

4 6 

4 8 

4 5 

4 10 

The Sports Network 
[Oak] 

Telesat [ digital video 
compression] 

(none) (Inactive) Data Transmissions Global Access o/v 
Playboy (adult) 

[V2+] 
The Learning 

Channel 

Spanish language 
Request Ti PPV 

networks ¡ SA 
MPEG] Idigicioner] 

KMGH-ABC Denver 
(V2+1 

SCPC services Data Transmissions Data Transmissions NHK TV Japan 
Trinity Broadcasting 

(Rel) 
Viewers Choice PPV Nickelodeén East 

Encore [V2+1 
[V2+1 [12+] 

KRMA-PUS Denver 
¡V?.+1 

Cancom Video 
Compression [ SA- 

MPEG] 

Telesat [ digital videc 
compression] 

CBC Newsworld 
[Oak] 

(none) Data Transmissions Data Transmissions 
General 

Communication 
[digital] 

Sci-Fi [V2+1 Lifetime West [V2+1 
TV Food Network 

[digicipher) 
Lifetime Est y2+j SC Pacific [V2+I 

o/v Data Transmissions Data Transmissions 

Data Transmissions 

Global Access o/v CNN [V2+1 

WTBS-Ind Atlanta 
[V24[ 

Odyssey ( Rol) • Classic Arts 
Showcase 

Z- Music 

Deutsche WeIle TV 
(Gerrran) 

Madison Square 
Garden [V2+1 

KDVR-F.nx Denver 
DE2+1 

KCNC-CIS Denver 
[V2+1 

(none) (Inactive) 
General 

CommunicationCourt 
¡digital] 

TVN Video 
Compression 

[digital] • 

TV ( digicipher) 

CBC-M English XEO-TV canal 9 Data Transmissions Data Transmissions 
WGN-Ind Chicago 

[V2+1 
C-SPAN 1 Disney West [V2+1 Bravo N2+] SSN FCX Spoils 

We5- [V2+] 

ussdi TV 
; Ho, N. b,,,!,,,i (none) (Inactive) XHGC canal 5 

General 
Communication 

[digital] 
HBO West IV2+1 

OVC-2 Fashion 
Channel 

Cartoon Network 
[V2+1 

Prevue Guide NBC-East 

CBC-B English 
Atlantic 

o/v (Inactive) (none) 
TVN Video 

Compression 
[digital] 

TVN Video 
Compression 

¡digital] 

ESPN [V2+] 
Music Choice 

[digital] 
ESPN2 Blackout 

lV2i-j.SAH 
OVC Network 

FOX Sports 
Showcase 

ini- Vnlui 
n l SA- 

MPH] 
Mexican Parliament (Inactive) o/v MOR Music Home Shopping 

Club Spree 
MSNBC [V2+] 

Home Shopping 
Network FISN) 

SSN FOX Sports SW 
Tii/241 

CBC-A French (none) (Inactive) XEIPN canal Ti 
TVN Video 

Compression 
[digital]  

Family Channel East 
[V2+1 

Newsport [V2+1 
Eternal Word TV 
Network ( Rel) 

(none) Netwo-k One'N1 4 11 

4 12 

4 13 

cds, um \hi, 
c.,.11..., -' u"[ SA- 

MP( (_-,[ 
Data Transmissions (Inactive) Data Transmissions 

General 
Communication 

[digital] 

Discovery West 
[12+] 

History Channel 
[V2+1 

Valuevision Starnet Data Transmissions 

CBC-C English 
Pacific 

(none) (Inactive) (none) GRTV infomercials CNBC [V2+] 
The Weather 
Channel [V2+1 

Encore [digicipher] 
Travel Channel 

[1,? +1 SC Chicago [V2.41 

Cancom Video 
Compression [ SA- 

MPEG] 
Data Transmissions o/v XEW canal 2 

Sundance Channel 
[V2-41 

ESPN2 [V2+] 
New England Sports 

Network [V2+) 
ESPN Blackout 
[V2+]/SAH 

Fit TV 
KUSA-ABC Denver 

V2+1 4 114 

4 15 

I 16 

4 17 

4 18 

Multivision 
[digicipher] 

(Inactive) Data Transmissions 
Showtime West 

[V2+1 
HBO East [V2+1 Showtirne East [V2+] (none) 

WWOR Ind New 
York [V2+] 

SC 
Cincinnati/Ohio/Flori- 

da [V2+1 

Cancom Video 
Compression/NU 
[ SA-MPEG] 

Data Transmission 
UP,' r1,1...,,,k 

1,1,,.,I1 Canal 22 
General 

Communication 
(digital) 

Turner Classic 
Movies ¡V2+1 

Request 7"V 1 (V2+] 

FOX Sports West. 
FO.< Sports 
Deportiva 

idijicipher( 

CBC-D Feeds ory (Inactive) ois 
Nickelodeon West 

[V2+] 

The New 
Inspirational 
Netwirk ( Bel) 

MTV East [V2+] 
SSN 70X Sports 
(various) [V2+1 

Video Catalog 
Channel 

Morin (Inactive) Clara Vision ( Rel) 
The Movie Channel 

West [V2+1 
TNN [V2+] TVLand 

HBO Multiplex 
[digicipherl 

Viewens Choice 
[digbpher] 

FOX 
Spor 5/Sunshine 

Alt Cal- Span 

o/v 
Multivision 
Idigicipher1 

TV Northern Cane, 
(digital) 

(none) MTV West [V2+1 USA East [V2+1 
Showtime/MTV 

Idigicipher] 
Cinemax East ¡V2+] C-S."?AN 2 FO::Net [V2+] 4 19 

4 20 

. 

4 21 

. 
1 22 

4 23 

ExxtremeIC'immorx 
(adult) [V2+] 

(none) 
Canadian Horse 

Racing/o/v 
Data Transmissions 

General 
Communication 

¡digital] 
BET N2+1 

Jones Intercable 
[digicipher] 

Home and Garden 
Ne Network [V2+1 

Showtiine 2 [V2+] o/v 

Jelesat [digital veteo 
compression 

, none) 
SCPC services/ Data 

Transmissions 
(none) Global Access o/v MEU 

Comedy Central East 
[V2+1 

USA West [V2+1 
Discovery East 

[../2+1 

Spprtchannel 
alt/SportsChannel 

Fla. 

eXotica (adult) 

1V2+1 -; 
(none (Inactive) 

XHIMT canal 

7fTeleCasa 
Global Access o/v CNNI-IN [V2+1 

Your Choice TV 

[digicipherj 
Nostalgia Channel FLIX [V2.] SSN FOX Sports NW 

[V2+( 

CBC-E Englisn (none) (Inactive) (none) 
The Computer 

Network 
A&E [V2+1 

E! Entertainment TV 
[V2+1 - 

(none) VH-1 (V2+1 KW9N-Ind Denver 
[V2+] 

Inactive ( Failed 
Transponderi 

(none) (Inactive) XHDF canal 13 
General 

Communication 
[digital} 

Showtime/Movie 
Channel [ SA MPEG] 

Digital Music 
Express Radio 
(DMX) [ digital] 

Global Shopping 
Network 

Cte IV2+] SSN : lunshine (V24-) 4 24 

Unscrambled/non-video Subscription Not available in U.S 
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gATELLITE c_S'ERVICES JIDE 

Geostcrtioncrry Satellite Locator Guide By Larry Van Horn 

This guide shows the orbital locations of 254 active geostationary/synchronous 
satellites at publication deadline. Synchronous satellite location information is 
supplied to Satellite Times by NASA's Goddard Space Flight Center-Orbital 
Information Group (Mr. Adam Johnson). We are particularly grateful to the 
following individuals for providing payload information and analysis: Earth News: 
Philip Chien; Molniya Space Consultancy: Mr. Phillip Clark; JSC NASA: Dr. Nicholas 
Johnson; University of New Brunswick: Mr. Richard B. Langley; Havard-
Smithsonian Center for Astrophysics: Jonathan McDowell; U.S. Space Command/ 
Public Affairs; Naval Space Command/Public Affairs; NASA NSSDC/WDC-A, 
Goddard Space Flight Center; and the Satellite Times staff. 

'd indicates that satellite is drifting - moving into a new orbital slot or at end of 
life. i' indicates an orbital inclination greater than 2 degrees and #' indicates that 
the satellite has started into an inclined orbit. 

Radio Frequency Band Key Satellite Service Key 

VHF 136-138 MHz 
P band 225-1,000 MHz 
L band 1.4-1.8 GHz 
S band 1.8-2.7 GHz 
C band 3.4-7.1 GHz 
X band 7.25-8.4 GHz 
Ku band 10.7-15.4 GHz 
K band 15.4 -27.5 GHz 
Ka band 27.5-50 GHz 
Millimeter > 50 GHz 

BSS 
Dom 
DTH 

FSS 
Gov 
Int 
Mar 
Met 

Mil 
Mob 
Reg 

Broadcast Satellite Service 
Domestic 

Direct to Home 
Fixed Satellite Service 

Government 
International 

Maritime 
Meteorology 

Military 
Mobile 

Regional 

OBJ INT-DESIG/COMMOM NAME 

NO. (DEG) 

LONG TYPE SATELLITE 

21140 1991-0158 Meteosat 5 (MOP 2) 
24209 1996-044B Telecom 2D (France) 
23730 1995-067A Telecom 2C ( France) 
23712 1995-060A USA 115 ( DFS-2/Milstar-2) 
19919 1989-027A Tele X (Sweden) 
20193 1989-067A Sirius/Marcopolo 1(BSB R-1) 
22921 1993-076A USA 98 (NATO 4B) 
20929 1990-095A DSP F-15 (USA) 
22028 1992-0418 Eutelsat II F4 
21056 1991-003B Eutelsat II F2 
19596 1988-095A Raduga 22 ( Russia) 
22557 1993-013A Raduga 29 (Russia) 
22269 1992-088A Cosmos 2224 ( Russia) 
20777 1990-079B Eutelsat II F1 
21055 1991-003A ltalsat F1 ( Italy) 
23537 1995-016B Hot Bird 1 (Eutelsat II F6) 
24208 1996-044A Italsat F2 ( Italy) 
24307 1996-053A Inmarsat 3 F2 
21803 1991-083A Eutelsat Il F3 
19688 1988-109B Astra 1A 
23686 1995-055A Astra lE 
21139 1991-015A Astra 1B 
22653 1993-031A Astra 1C 
23331 1994-070A Astra 1D 
23842 1996-021A Astra 1F 
14234 1983-077A Telstar 3A (301) (USA) 
19331 1988-0638 Eutelsat 1 F5 (ECS 5) 
22175 1992-066A DFS 3 (Germany) 
18351 1987-078B Eutelsat 1 F4 (ECS 4) 
239481996-040A Arabsat 2A (Arabsat) 
20659 1990-054A Gorizont 20 ( Russia) 
20706 1990-063B DFS 2/Kopernikus (Germany) 
21894 1992-010B Arabsat IC (Arabsat) 
13595 1982-097A Intelsat 505 
19765 1989-004A Gorizont 17 (Russia) 
21821 1991-087A Raduga 28 ( Russia) 
22963 1993-002A Gals 1 ( Russia) 
14128 1983-058A Eutelsat 1 Fl (ECS 1) 
23717 1995-063A Gals 2 ( Russia) 
23775 1996-005A Gorizont 31 ( Russia) 
23200 1994-049B Turksat 1B (Turkey) 

0.4E 
2.7E 
2.9E 

4.0Ui 
4.9E 
5.1E 

5.9E/i 
6.6E# 
7.0E 
9.9E 

11.3E11 
11.6E# 
11.7E# 
13.0E 
13.1E 
13.2E 
13.2E 

15.8E/i 
16.0E 
19.1E 
19.1E 
19.2E 
19.2E 
19.2E 
19.2E 

20.0E/i 
21.4E# 
23.5E 

25.5E/i 
26.0E 

26.3E/i 
28.5E 
31.0E 

33.1E/i 
33.7E/i 
34.5U 
35.9E 
36.1/i 
36.3E 

39.6E# 
42.0E 

Met (L) 
Dom-FSS/Gov-Mil (C/X/Ku) 
Dom FSS/Gov-Mil (X/C/Ku) 
Mil-Comm (P/S/K) 
Reg DTH/FSS ( Ku) 
Reg DTH ( Ku) 
Mil-Comm (P/SIX) 
Mil-Early Warning (SIX) 
Reg FSS ( Ku) 
Reg FSS ( Ku) 
Dom FSS/Gov-Mil (X/C) 
Dom FSS/Gov-Mil (X/C) 
Mil-Earl Warning (X) 
Reg FSS (Ku) 
Dom-Telephone (S/K/Ka) 
DTH (Ku) 
Dom-Telephone-Mob (S/K/Ka 
Int Mar (UC) 
Reg FSS (Ku) 
Reg DTH (Ku) 
Reg DTH (Ku) 
Reg DTH (Ku) 
Reg DTH (Ku) 
Reg DTH (Ku) 
Reg DTH (Ku) 
Dom FSS-Saudi Arabia (C) 
Reg FSS (VHF/Ku) 
Dom BSS (S/Ku/K) 
Reg FSS (VHF/Ku) 
Reg FSS/BSS (C/Ku) 
Dom/Gov FSS (C/Ku) 
Dom BSS (S/Ku/K) 
Reg FSS/BSS (S/C) 
Int FSS/Mar (UC/Ku) 
Dom/Gov FSS (C/Ku) 
Dom FSS/Gov-Mil (X/C) 
Dom BSS (Ku) 
Reg FSS (Ku) 
Dom BSS (Ku) 
Dom/Gov FSS (C/Ku) 
Reg FSS (Ku) 

08J INT-DESIG/COMMOM NAME 

NO. 

LONG TYPE SATELLITE 

(DEG) 

23949 1996-040B Turksat 1C (Turkey) 
22981 1994-008A Raduga 1-3 ( Russia) 
23880 1996-034A Gorizont 32 ( Russia) 
19687 1988-109A Skynet 4B ( UK) 
23305 1994-064A Intelsat 703 
13040 1982-006A DSCS II E15 (USA) 

20203 1989-069B DSCS III A2 (USA 44) 

20667 1990-056A Intelsat 604 
22913 1993-074A DSCS Ill B10 (USA 97) 

20315 1989-087A Intelsat 602 
23839 1996-020A Inmarsat 3 F1 
13636 1982-106A DSCS II F16 (USA 43) 

20918 1990-093A Inmarsat 2 F1 
23461 1995-001A Intelsat 704 
23636 1995-040A PanAmSat 4 ( PAS 4) 
20083 1989-048A Raduga 1-1 ( Russia) 
23448 1994-087A Raduga 32 ( Russia) 
22787 1993-056A USA 95 (UFO-2) 
20410 1990-002B Leasat 5 ( USA) 
12474 1981-050A Intelsat 501 
23589 1995-027A USA 111 (UFO-5) 
13129 1982-031A Insat 1A ( India) 
22027 1992-041A Insat 2A ( India) 
23327 1994-069A Elektro 1 ( Russia) 
23680 1995-054A Luch 1-1 ( Russia) 

23314 1994-065B Thaicom 2 (Thailand) 
22931 1993-078B Thaicom 1 (Thailand) 
21759 1991-074A Gorizont 24 ( Russia) 
23653 1995-045A Cosmos 2319 (Russia) 
20643 1990-051A Insat 10 ( India) 
19548 1988-091B TDRS F3 (USA) 
22836 1993-062A Raduga 30 ( Russia) 
24435 1996-058A Express 2 (Russia) 
18922 1988-014A PRC 22 DFH2-1(China) 
22880 1993-069A Gorizont 28 ( Russia) 
23765 1995-003A Measat 1 (Malaysia) 
22724 1993-0488 Insat 28 ( India) 
23731 1995-067B Insat 2C ( India) 
23426 1994-082A Luch 1 ( Russia) 

22245 1992-082A Gorizont 27 ( Russia) 
20263 1989-081A Gorizont 19 ( Russia) 
20473 1990-011A PRC 26 DFH2A-1 (China) 
22210 1992-074A Ekran 20 (Russia) 
19683 1988-108A Ekran 19 (Russia) 
23723 1995-064A AsiaSat 2 
21922 1992-017A Gorizont 25 ( Russia) 
20558 1990-030A Asiasat 1 
20570 1990-034A Palapa B2R 
23176 1994-040B BS-3N (Japan) 
21668 1991-060A BS-3B (Yuri 3B)(Japan) 
20771 1990-077A BS-3A (Yuri 3A)(Japan) 
19710 1988-111A PRC 25 DFH2-2 (China) 
23864 1996-030A Palapa C2 
14985 1984-049A Chinasat 5 (Spacenet 1) 
23639 1995-041A Koreasat 1 ( Mugunghwa 1) 
23768 1996-003A Koreasat 2 ( Mugunghwa 2) 
21964 1992-027A Palapa B4 
20217 1989-070A GMS-4 (Himawari 4) 
21132 1991-014A Raduga 27 ( Russia) 
23649 1995-043A JCSAT 3 (Japan) 
22907 1993-072A Gorizont 29 ( Rimsat 1) 
18877 1988-012A CS 3A (Sakura 3A)(Japan) 
23943 1996-039A Apstar 1A (China) 
23781 1996-007A N-Star B (Japan) 
19508 1988-086A CS 3B (Sakura 3B) (Japan) 
23185 1994-043A APStar I ( China) 
23522 1995-011B GMS-5 (Himawari 5) 
20107 1989-052A Gorizont 18 ( Russia) 
20953 1990-102A Gorizont 22 ( Russia) 
23108 1994-030A Gorizont 30 ( Rimsat 2) 
17706 1987-029A Palapa B-2P 

42.1E 
48.9E# 
52.8E 

53.0Ui 
57.0E 

57.0E/i 

57.0E/i 

59.9E 
60.0E/i 

62.9E 
64.0E/i 
64.9Ui 

65.1E# 
66.0E 
68.5E 
70.2M 
70.7E# 
71.2M 
71.5U 
72.1Efi 
72.1U 
72.6E/i 
73.9E 

76.0E# 
77.3U 

78.4E 
78.5E 
79.4M 
80.0E# 
82.9E 
85.3M 
85.5E# 
87.1E 
87.9M 
90.0E# 
91.4E 
93.5E 
93.5E 

95.4E# 

96.7E# 
96.9M 
98.1E# 
98.9E# 
99.1E/i 
100.5E 
102.7M 
105.4E 
108.0E 
109.8E 
109.9E 
109.9E 

110.3E# 
113.0E 
115.6E 
115.8E 
115.8E 
118.1E 

120.3E# 
127.2Efi 
128.0E 

130.1E# 
132.0E 
133.9E 
135.6E 
136.0E 
138.0E 

139.6E# 
140.1U 
140.1U 
142.1E# 
143.9E 

Reg FSS (Ku) 
Dom FSS/Gov-Mil (X/C) 
Dom/Gov FSS (C/Ku) 
Mil-Comm (P/S/X/Ka) 
Int FSS (C/Ku) 
Mil-IOR reserve operational 
(SIX) 
Mil-IOR primary operational 
(P/SM) 
Int FSS (C/Ku) 
Mil-10R primary operational 
(P/SIX) 
Int FSS (C/Ku) 
Int Mar (UC) 
Mil-IOR reserve operational 
(S/X) 
Int Mar-IR (UC) 
Int FSS (C/Ku) 
Int FSS (C/Ku) 
Dom FSS/Gov-Mil (X/C) 
Dom FSS/Gov-Mil (X/C) 
Mil-IOR primary (P/S) 
Mil-IOR reserve (P/SIX) 
Int FSS (C/Ku) 
Mil-IOR reserve (P/S/K) 
DOM FSS?Met (S/C) 
Dom FSS/BSS/Met (S/C) 
Met ( L) 
Tracking & Relay SDRN-2 
(Ku) 
Reg FSS (C/Ku) 
Reg FSS (C/Ku) 
Dom/Gov FSS (C/Ku) 
Data Relay (C) 
Dom FSS/BSS/Met (S/C) 
Gov (C/S/Ku) 
Dom FSS/Gov-Mil (X/C) 
Int FSS (C/Ku) 
Dom FSS (C) 
Dom/Gov FSS (C/Ku) 
Dom FSS/DTH (C/Ku) 
Dom FSS/BSS/Met (S/C) 
Dom FSS/BSS/Met (S/C) 
Tracking & Relay CSDRN 
(Ku) 
Dom/Gov FSS (C/Ku) 
Dom/Gov FSS (C/Ku) 
Dom FSS (C) 
Dom BSS ( P) 
Dom BSS ( P) 
DTH (C/Ku) 
Dom/Gov FSS (C/Ku) 
DTH (C/Ku) 
Reg FSS (C) 
Dom BSS ( Ku) 
Dom BSS ( Ku) 
Dom BSS ( Ku) 
Dom FSS (C) 
Reg FSS (C/Ku) 
Dom FSS (C/Ku) 
Dom FSS ( Ku) 
Dom FSS (Ku) 
Reg FSS (C) 
Met ( P/L) 
Dom FSS/Gov-Mil ()VC) 
Dom FSS (Ku) 
Reg FSS (C/Ku) 
Dom FSS (C/K) 
Reg FSS (C) 
Dom/Mob FSS (S/C/Ku/Ka) 
Dom FSS (C/K) 
DTH (C) 
Met ( P/L) 
Dom/Gov FSS (C/Ku) 
Dom/Gov FSS (C/Ku) 
Reg FSS (C/Ku) 
Reg FSS (C) 
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Geostcrtionary Satellite Locator Guide 

Oil INT-DESIG/COMMOM NAME 

NO. 

LONG TYPE SATELLITE 

(DEG) 

20923 1990-094A Gorizont 21 ( Russia) 
20066 1989-046A DSP F-14 (USA) 
19874 1989-020A JCSAT 1 (Japan) 
18316 1987-070A ETS V/Kiku 5 (Japan) 
23779 1996-006A Palapa Cl 
18350 1987-078A Optus A3 (Aussat K3) 
20402 1990-0018 JCSAT 2 (Japan) 
23227 1994-055A Optus B3 (Australia) 
12994 1981-119A Intelsat 503 
22253 1992-084A Superbird Al (Japan) 158.0E 
22087 1992-054A Optus B1 (Aussat B1) 160.0E 
21893 1992-010A Superbird 81 (Japan) 162.0E 
16275 1985-109C Optus A2 (Aussat 2) 164.0E/i 
23175 1994-040A PanAmSat 2 ( PAS-2) 
12046 1980-087A OPS 6394 (FltSatCom F4)(USA) 172.0E/i 

22871 1993-066A Intelsat 701 
22719 1993-046A DSCS Ill B9 (USA 93) 

23124 1994-034A Intelsat 702 
21814 1991-084B Inmarsat 2 F3 
16117 1985-092C DSCS Ill B5 (USA 12) 

15873 1985-055A Intelsat 511 
08882 1976-053A Marisat 2 
23467 1995-003A USA 108 (UFO-4) (USA) 
15236 1984-093C Leasat 2 ( USA) 
19121 1988-040A Intelsat 513 
21639 1991-0546 TDRS F5 ( USA) 
23613 1995-0358 TORS F7 (USA) 
09478 1976-101A Marisat 3 
23967 1996-042A USA 127 ( UFO-7) 
18631 1987-100A Raduga 21 ( Russia) 
20499 1990-016A Raduga 25 ( Russia) 
21392 1991-037A Satcom C5 (Aurora II)(USA) 
20945 1990-100A Satcom Cl (USA) 
22096 1992-057A Satcom C4 (USA) 
23581 1995-025A GOES 9 (USA) 
21873 1992-006A DSCS III 814 (USA 78) 

23016 1994-013A Galaxy 1R (USA) 
22117 1992-0608 Satcom C3 (USA) 
13637 1982-1066 DSCS Ill Al (USA) 

21906 1992-013A Galaxy 5 (USA) 
16649 1986-026A Gstar 2 ( USA) 
23877 1996-033A Galaxy 9 (USA) 
19484 1988-0818 SBS 5 ( USA) 
22988 1994-009A USA 99 (DFS-1/Milstar 1) 
15826 1985-048D Telestar 30 (USA) 
24313 1996-055A Echostar 2 ( USA) 
23754 1995-073A EchoStar 1 (USA) 
16274 1985-109B Morelos 2 (Mexico) 
13652 1982-110C Anik C3 (Canada) 
23313 1994-065A Solidardad 2 (Mexico) 
21726 1991-067A Anik El (Canada) 
22911 1993-073A Solidaridad 1 ( Mexico) 
21222 1991-026A Anik E2 (Canada) 
23846 1996-022A MSAT M1 (Canada) 
23696 1995-057A USA 114 (UFO-6) 
03029 1967-111A ATS 3 (USA) 
15643 1985-028C Leasat 3 (USA) 
20946 1990-100B Gstar 4 ( USA) 
08697 1976-017A Marisat 1 
08747 1976-023B LES 9 ( USA) 
08746 1976-023A LES 8 ( USA) 
24315 1996-054A GE- 1 (USA) 
15677 1985-035A Gstar 1 (USA) 
23435 1994-084A DSP F-17 (USA) 
22930 1993-078A DBS 1 ( USA) 
21227 1991-028A Spacenet 4 (USA) 
23553 1995-019A AMSC 1 (USA) 
23598 1995-029A DBS 3 ( USA) 
23192 1994-047A DBS 2 (USA) 
22796 1993-058B ACTS (USA) 
17181 1986-096A USA 20 (FltSatCom F7)(USA) 

144.4E/i 
145.4E/i 
150.0E 

150.2E/i 
150.5E 

152.0E# 
154.0E 
156.0E 

174.0E 
175.0Efi 

177.0E 
178.0E# 
180.0E/i 

179.9W/i 
178.2W/i 
177.6W/i 
177.3W/i 
177.0W# 
174.2W 

171.3W# 
170.9W/i 
170.5W/i 
170.4W/i 
170.1W/i 
139.0W 
137.0W 
135.0W 

135.3W# 
135.0W/i 

133.0W 
130.9W 

129.8W/i 

125.0W 
124.9W# 
123.0W 
122.9W 
120.0W 
119.9W# 
119.1W 
118.9W 
117.2W 

114.8W/i 
112.9W 
111.0W 
109.1W 
107.2W 
106.5W 

105.8W/i 
105.6W/i 
105.0W/i 
105.0W 

104.7W/i 
103.8W/i 
103.1W/i 
103.0W 
102.9W 

102.6W# 
101.2W 
101.0W 
100.9W 
100.9W 
100.9W 
100.0W 
99.9W/i 

Dom/Gov FSS (C/Ku) 
Mil-Early Warning (S/)() 
Dom FSS (Ku) 
Experimental (UC) 
Reg FSS (C/Ku) 
0TH ( Ku) 
Dom FSS ( Ku) 
0TH/Mob (UKu) 
156.9E/i Int FSS (C/Ku) 
Dom FSS ( Ku/K) 
0TH/Mob (L/Ku) 
Dom FSS ( Ku/K) 
0TH (Ku) 
Int FSS (C/Ku) 
Mil-POR reserve (P-Bravo/S/ 
X) 
Int FSS (C/Ku) 
Mil-WPAC primary 
operational (P/SIX) 
Int FSS (C/Ku) 
Int Mar-POR ( UC) 
Mil-WPAC reserve 
operational (P/SIX) 
Int FSS (C/Ku) 
Int Mar-IOR (P/UC) 
Mil-POR ( P/S/K) 
Mil-POR primary ( P/SIX) 
Int FSS (C/Ku) 
Int FSS/Gov (C/S/Ku) 
Int FSS/Gov (C/S/Ku) 
Int Mar-POR (P/UC) 
Mil-EPAC ( P/S/K) 
Dom FSS/Gov-Mil (X/C) 
Dom FSS/Gov-Mil (X/C) 
Dom FSS (C) 
Dom FSS (C) 
Dom FSS (C) 
Met ( P/US) 
Mil-EPAC primary operational 
(P/SIX) 
Dom FSS (C) 
Dom FSS (C) 
Mil-EPAC reserve operational 
(P/SIX) 
Dom FSS (C) 
Dom FSS ( Ku) 
Dom FSS (C) 
Dom FSS ( Ku) 
Mil-Comm (P/S/K) 
Dom FSS (C) 
0TH (Ku) 
0TH (Ku) 
Dom FSS (C/Ku) 
Dom FSS (Ku) 
Dom FSS ( L/C/Ku) 
Dom FSS (C/Ku) 
Dom FSS ( UC/Ku) 
Dom FSS (C/Ku) 
Mobile ( L/X) 
Mil-CONUS ( P/S/K) 
Exp comm (VHF/C) 
Mil-CONUS reserve (P/SIX) 
Dom FSS (Ku) 
Int Mar-AOR (P/UC) 
Mil-Exp comm (P/Ka) 
Mil-Exp comm (P/Ka) 
DOM FSS (C/Ku) 
Dom FSS ( Ku) 
Mil-Early Warning (SIX) 
0TH (Ku) 
Dom FSS (C/Ku) 
Mobile (UX) 
0TH (Ku) 
0TH (Ku) 
Exp Comm (C/K/Ka) 
Mil-CONUS primary ( P/SIX/ 
K) 

Oil INT-DESIG/COMMON1 NAME 

NO. 

LONG TYPE SATELLITE 

(DEG) 

22694 1993-039A Galaxy 4 ( USA) 
22927 1993-077A Telstar 401 ( USA) 
23741 1995-069A Galaxy 3R ( USA) 
19483 1988-081A Gstar 3 ( USA) 
16650 1986-0268 SBTS 2 ( Brazil) 
22205 1992-072A Galaxy 7 ( USA) 
23670 1995-049A Telstar 402R (USA) 
18951 1988-018A Spacenet 3R (USA) 
15237 1984-093D Telestar 3C (302) (USA) 
16482 1986-0038 Satcom K-1 (USA) 
16276 1985-109D Satcom K-2 (USA) 
15561 1985-0158 SBTS 1 ( Brazil) 
15235 1984-093B SBS 4 ( USA) 
12309 1981-018A Comstar 04 (USA) 
14133 1983-0598 Anik C2 (Argentina) 
23051 1994-022A GOES 8 (USA) 
20873 1990-091B Galaxy 6 (USA) 
20872 1990-091A SBS 6 ( USA) 
15642 1985-028B Anik Cl (Argentina) 
23199 1994-049A Brazilsat B1 ( Brazil) 
15385 1984-114A Spacenet 2 ( USA) 
23536 1995-016A Brasilsat 82 (Brazil) 
21940 1992-021B Inmarsat 2 F4 
23571 1995-023A Intelsat 706 
23628 1995-038A DSCS Ill B7 (USA) 

23915 1996-035A Intelsat 709 
13969 1983-0268 TORS Fl (USA) 49.1W/i 
22314 1993-0038 TORS F6 ( USA) 
19217 1988-051C PanAmSat 1 (PAS 1) 
23764 1996-002A PanAmSat 3R (PAS 3R) 
16116 1985-0928 DSCS Ill B4 (USA 11) 

19883 1989-021B TORS F4 ( USA) 
12089 1980-098A Intelsat 502 
23413 1994-079A Orion 1 (USA) 
20523 1990-021A Intelsat 603 
20401 1990-001A Skynet 4A 
14077 1983-047A Intelsat 506 
22116 1992-060A Hispasat lA (Spain) 
22723 1993-048A Hispasat 1B (Spain) 
21765 1991-075A Intelsat 601 
21653 1991-055A Intelsat 605 
22112 1002-059A Cosmos 2209 (Russia) 
16101 1985-087A Intelsat 512 
20253 1989-077A USA 46 (FltSatCom 8) 

21989 1992-032A Intelsat K 
19772 1989-006A Intelsat 515 
19621 1988-098A TDF 1 (France) 
15391 1984-115A NATO Ill D 
20705 1990-063A TDF 2 ( France) 
23528 1995-013A Intelsat 705 
21047 1991-001A NATO IVA 
20391 1989-101A Cosmos 2054 ( Russia) 

98.9W 
97.0W 
94.9W 

93.5W/i 
92.0W 
91.0W 
89.0W 
87.0W 

84.9W# 
84.9W 
80.9W 

79.0W# 
77.0W/i 
76.0W/1 
75.9W/i 
74.4W# 
74.0W 
73.9W 
71.8W 
70.0W 
68.9W 
65.0W 

54.2W/1 
53.0W 

52.5W/i 

49.9W 
Gov (C/S/Ku) 

47.0W/i 
44.9W 
43.0W 

42.5W/i 

40.9W 
40.4W/i 
37.5W 
34.5W 

34.0W/i 
31.3W/i 
30.1W 
29.9W 
27.4W 
24.5W 

23.8W# 
23.5 Wed 
22.7W/# 

21.4W 
21.2W 
21.2W 

20.9W/i 
18.8W 
18.0W 

17.6W/i 
16.0W/i 

21149 1991-018A Inmarsat 2 F2 15.5W/i 
15386 1984-114B Marecs B2 15.0W/i 
10669 1978-016A Ops 6391 (FltSatCom 1) (USA) 14.5W/i 

23132 1 
23319 1 
23267 1 
22009 1 

994-035A USA- 104 (UFO-3)(USA) 
994-067A Express 1 ( Russia) 
994-060A Cosmos 2291 ( Russia) 
992-037A DSCS III 812 (USA 82) 

22041 1992-043A Gorizont 26 ( Russia) 
22912 1993-073B Meteosat 6 (ESA) 
21813 1991-084A Telecom 2A (France) 
21805 1991-080B DSP F-16 (USA) 
21939 1992-021A Telecom 2B (France) 
23865 1996-030B Amos 1 ( Israel) 
23816 1996-015A Intelsat 707 
20776 1990-079A Skynet 4C (UK) 
20762 1990-074A Thor 1/Marcopolo 2 (BSB R-2) 
20168 1989-062A TV Sat 2 (Germany) 

14.3W/i 
14.0W 

13.3 W# 
12.0W 

11.2W# 
9.7W# 
8.0W 

6.9W# 
5.0W 
4.0W 
1.0W 

0.9W# 
0.7W 
0.4W 

Dom FSS (C/Ku) 
Dom FSS (C/Ku) 
Dom/DTH (C/Ku) 
Dom FSS/Mob (UKu) 
Dom FSS (C) 
Dom FSS (C/Ku) 
Dom FSS (C/Ku) 
Dom FSS (L/C/Ku) 
Dom FSS (C) 
Dom FSS (Ku) 
Dom FSS (Ku) 
Dom FSS (C) 
Dom FSS (Ku) 
Dom FSS (C) 
Dom FSS (Ku) 
Met ( P/US) 
Dom FSS (C) 
Dom FSS ( Ku) 
Dom FSS ( Ku) 
Dom FSS (C) 
Dom FSS (C/Ku) 
Dom FSS (C/X) 
Int Mar-AOR-W (UC) 
Int FSS (C/Ku) 
Mil-WLANT primary 
operational (P/S/X) 
Intl FSS (C/Ku) 

Gov (C/S/Ku) 
Int FSS (C/Ku) 
Int FSS (C/Ku) 
Mil-ATL reserve operational 
(P/SIX) 
Int FSS/Gov (C/S/Ku) 
lnt FSS (C/Ku) 
Int FSS (Ku) 
Int FSS (C/Ku) 
Mil-comm ( P/SIX/Ka) 
Int FSS/Mar (UC/Ku) 
Dom BSS/FSS (Ku) 
Dom BSS/FSS (Ku) 
Int FSS (C/Ku) 
Int FSS (C/Ku) 
Mil-Early Warning (X) 
Int FSS (C/Ku) 
Mil-AOR primary ( P-
Charlie/S/X/K) 
Int FSS ( Ku) 
Int FSS (C/Ku) 
0TH ( Ku) 
Mil-Comm (P/SIX) 
0TH ( Ku) 
Int FSS (C/Ku) 
Mil-Comm (P/SIX) 
Tracking & Relay WSDRN 
(Ku) 
Int Mar-AOR-E (UC) 
Int Mar-AOR ( L) 
Mil-AOR reserve ( P-Alpha/ 
SIX) 
Mil-AOR primary (P/S) 
Int FSS (C/Ku) 
Data Relay (C) 
Mil-ELANT primary 
operational ( pistx) 
Dom/Gov FSS (C/Ku) 
Met (L) 
Dom FSS/Gov-Mil (X/C/Ku) 
Mil-Early Warning (SIX) 
Dom FSS/Gov-Mil (X/C/Ku) 
Dom FSS ( 
Int FSS (C/Ku) 
Mil (P/SIX/Ka) 
Reg BSS ( Ku) 
Dom BSS ( Ku) 
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Satellite 

OSCAR 13 
(A0-13) 
(Notes 1 & 13) 

Men 
(A0-10) 
(Notes 2 & 13) 

RS 10/11  
(Notes 3, 
4. 5 and 13) 

elm 
(Notes 3, 
6 & 7) 

RIMS 
(Note 13) 

Mani. 
(U0-11) 
(Note 14) 

PASAT 
(A0-16) 
(Notes 8, 9 
& 11) 

DUY 
(D0-17) 
(Notes 10 
& 11) 

MUM 
(W0-18) 
(Note 11) 

1MAI 
(L0-19) 
(Notes 8 
& 11) 

The Radio Amateur Satellite Corp. 

Mode Egellillell 

Dn 145.828 838 848 858 868 878 888 898 908 918 928 938 948 958 968 145.978 
B (uN)  I I I 1 1 I I 1 1 I I I I I I 1  

Up 435.570 560 550 540 530 520 510 500 490 480 470 460 450 440 430 435.420 

Bcns 145.812 ( RTTY, CW, PSK) 

Dn 2400.711 720 730 740 2400.747 
S (u/S) I 1 1 1 1 

Up 435.601 610 620 630 435.637 

Bcn 2400.650 (RTTY, CW, PSK) 

145.985 

On 145.825 835 845 855 865 875 885 895 905 915 925 935 945 955 965 145.975 
B (uN)  I I I I I 1 I 1 1 1 1 1 1 1 1 I  

Up 435.179 169 159 149 139 129 119 109 099 089 079 069 059 049 039 435.029 

Bcn 145.810 (Steady unmodulated carrier) 145.987 

Dn 29.360 370 380 390 29.400 29.403 
A (v/A)  I I 1 1 1 Robot -I-

Up 145.860 870 880 890 145.900 (CW) 145.820 

Bcn 29.357 (CW) 

On 29.410 420 430 440 29.450 29.454 
K (h/A)  I I I I 1 Robot _I__ 

Up 21.210 220 230 240 21.250 (CW) 21.129 

Bcn 29.408 

Dn 29.354 29.364 29.374 28.384 29.394 
A (v/a) I 1 1 1 

Up 145.858 145.868 145.878 145.888 145.898 

Bcns Dn 145.826 435.025 2401.500 

Up None 

[a] On 437.025 (Sec) 437.050 

Up 145.900 145.920 145.940 145.960 

[b,c] On 145.825 2401.220 

Up None 

[a] On 437.075 437.100 (Sec) 

Up None 

[a] Dn 437.125 437.150 (Sec) 

Up 145.840 145.860 145.880 145.900 

NOTES 

1. A0-13 carries a 70 cm trammitter for Modes J and L. However, this transmitter 
failed in mid- 1993 and has been inoperative since. 

2. The A0-10 beacon is an unmodulated carrier. This satellite has suffered 
computer damage making it impossible to orient the satellite for optimum 
service or solar illumination. In order to preserve it as long an possible, do not 
transmit to it when you hear the beacon FMing. 

3. RS- 10/11 and RS- 12/13 are each mounted on common spaceframes, along 
with comunication and navagation packages. 

4. RS- 10 has been in Mods A for some months, but also has capability for Mode T 
(21.160-21.200 Uplink. 145.860-145.900 Downlink). Mode K (21.160-21.200 
Uplink. 29.360-29.400 Downlink) as well as combined Modes K/A and K/T using 
these same frequency combinations. 

5. RS- 11 is currently turned off. If activated, it has capability for Mods A ( 145.910-
145.950 Uplink, 29.410-29.450 Downink), Mode T ( 21.210-21.250 Uplink, 
145.910-145.950 Downlink), Mode K ( 21.210-21.250 Uplink, 29.410-29,450 
Downlink) as well as combined Modes K/A and K/T using these same frequency 
combinations. 

6. RS- 12 has been in Mode K for some months, but also has capability for Mode A 
(145.910-145.950 Uplink, 29.410-29.450 Downlink), Mode T ( 21.210-21.250 
Uplink, 145.910-145.950 Downlink) an well as combined Modes K/A and K/T 
using these same frequency combinations. 

7. RS- 13 is currently turned off. If activated, it has capability for Mode A ( 145.960-
146.000 Uplink, 29.460-29.500 Downlink), Mode K (21.260-21.300 Uplink. 
29.460-29.500 Downlink), Mode T (21.210-21.250 Uplink, 145.960-146.000 
Downlink) as well as combined Modes K/A and K/T using these same frequency 
combinations. 

8. Transmitters on both A0-16 & LU-19 are currently using Raised Cosine Mode. 
9. A0-16 users are encouraged to select 145.900, 145.920 and 145.940 for 

uploading and 145.960 for directory and/or file requests. 
10 DOVE is designed to transmit digital voice messages, but due to hardware and 

software difficulties, it has not yet met this objective except for a few short tests. 
Recently, it has been transmitting telemetry in normal AX-25 AFSK packet. 

11 Letters in [[ represent digital formats, as follows: 
[a] 1200 bps PSK AX-25 
[b] 1200 bps AFSK AX-25 
[c] 9600 bps FSK 
[d] Digitized voice ( Notes 8 & 9) 

12 P0-28 is available to amateurs on an intermittent, unscheduled basis. 
13 Modes of operation used include: CW./USB/FAX/Packet/RTTY 
14 Modes of operation used include: FM (AFSK) & PSK Data. 
15 Modes of operation used include: Packet & FM Voice. 
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&IMO 

ahl01 
(F0-20) 
(Notes 11 
& 13) 

ZULU 
(U0-22) 
(Note 11) 

MISALA 
(K0-23) 
(Note 11) 

(K0-25) 
(Note 11) 

(10-26) 
(Note 11) 

miff 
Imam 
(A0-27) 
(Note 11) 

MMAI 
(P0-28) 
(Notes 11 
& 13) 

HMV 
IMMNI29 
(F0-29) 
(Notes11&13) 

MEXICO/ 
OSCAR 30 
(M0-30) 
(Note 11) 

MIR 
(Note 15) 

SHUTTLE 
(SAREX) 
(Note 15) 

Made Entwines 

JA On 435.800 810 820 830 840 850 860 870 880 890 435.900 
Linear 1 1 1 1 1 1 1 1 1 1 I 

Up 146.000 990 980 970 960 950 940 930 920 910 145.900 

Bcn 435.795 (CW) 

JD [a] Dn 
Dgtl 

435.910 

Up 145.850 

[c] On 

145.890 145.910 

435.120 

Up 145.900 145.975 

[c] On 435.173 

Up 145.850 145.900 

[c] On 435.175 436.500 

Up 145.870 145.980 

[ad ] On 435.820 (Sec.) 435.867 

Up 145.875 145.900 145.925 145.950 

[bai On 436.800 

Up 145.850 

[c] On 435.250 435.280 

Up 145.925 145.975 

JA On 435.800 810 820 830 840 850 860 870 880 890 435.900 
Linear 

Up 146.000 990 980 970 960 950 940 930 920 910 145.900 

JD On 453.910 
Digtl 
(b,c) Up 145.850 145.870 145.890 145.910 

On 437.138 (sec) 437.206 (pp) BCN: 
(b) 

Up 145.815 145.835 145.855 145.875 40.997 MHz 

[b] Up & On 145.550 
& FM voice 

[b] On 145.840 

Up 144.450 144.470 
Comp,/ 

AMSAT 
The Rad rb Amateur 
PO Box 27 Washing 

d by 

atellite Corp 
on DC 2')044 
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Amateur and Weather Satellite Two-Line Orbital Element Sets 

Below is an example of the format for the elements sets 

presented in this section of the Satellite Service Guide. The 

spacecraft is named in the first line of each entry. Illustration 

below shows meaning of data in the next two lines. 

OSCAR 10 
1 14129U 83058B 94254.05030619 -.00000192 00000-0 10000-3 0 3080 
2 14129 26.8972 308.5366 6028238 209.9975 94.5175 2.05881264 56585 

1 

Catalog* Ind. D.g. I 

>4 >1 

14129U 830586 1 

2 14129 1;26.8972 

le...tent I Inclination 

Epoch 

YO Epoch Day Period 

Fraction Decay Rate I I 

• 
194254.05030619- .0000192 00000-0 100000-30 3080 

Not ared 

308.5366 , 6028238, 209.99751 14.5175 12.0588126415658 5 

Right Asc..l r Argument.) 
le"" l Mon MerotiOn 

of Node of Perigee Anomaly Revolution a 

ai Flied, 

Notice that there is no decimal point printed for eccentricity. The decimal point goes in 
front of the number. For example, the number shown above for eccentricity would be 
entered into your computer tracking program as . 6028238. 

AMATEUR RADIO SATELLITES 
OSCAR 10 (AMSAT OSCAR 10, A0-10) 
1 14129U 83058B 96274.83271966 +.00000061 +00000-0+10000-3004571 
2 14129 025.9142 186.7455 6045033 053.3722 348.1805 02.05880649072045 
UOSAT 2 (UoSAT 2, UoSAT 11, U0-11) 
1 14781U 84021B 96277.53672070 .00000032 00000-0 13218-4 0 9171 
2 14781 97.8083 263.4904 0012600 100.1769 260.0834 14.69484128673566 
RS-10/11 (Radio Sputnik 10/11. Cosmos 1861) 
1 18129U 87054A 96274.98559751 +.00000032 +00000-0 +18706-4 0 02659 
2 18129 082.9222 070.3306 0010381 218.5932 141.4482 13.72369809464680 
OSCAR 13 (AMSAT OSCAR 13, A0-13) 
1 19216U 88051B 96276.65856910 .00069483 69670-6 51037-3 0 2896 
2 19216 57.0992 87.7737 7426102 52.2483 354.2194 2.15213892 32116 
OSCAR 16 (PACSAT, AMSAT-OSCAR 16, A0-16) 
1 20439U 90005D 96274.80377024 -.00000038 +00000-0 +22913-5000121 
2 20439 098.5551 358.2282 0010639 253.5541 106.4429 14.29984866349163 
OSCAR 17 (DOVE, DO-17) 
1 20440U 90005E 96275.79502820 .00000007 00000-0 19594-4 0 132 
2 20440 98.5571 359.8962 0010680 248.2271 111.7781 14.30127224349334 
OSCAR 18 (WEBERSAT, WO-18) 
1 20441U 90005F 96274.73767577 -.00000007 +00000-0 +14039-4 0 00194 
2 20441 098.5573 358.7866 0011286 253.8538 106.1400 14.30096384349180 
OSCAR 19 (LUSAT, LO-19) 
1 20442U 90005G 96278.22341375 -.00000010 00000-0 12900-4 0 130 
2 20442 98.5585 2.7530 0011479 242.1666 117.8359 14.30206902349704 
OSCAR 20 (JAS 1B, FUJI 2, FUJI OSCAR 20, FO-20) 
1 20480U 90013C 96278.06808887 -.00000004 00000-0 69620-4 0 9109 
2 20480 99.0223 282.2103 0540035 237.7069 117.0626 12.83234795311855 
RS-12/13 (Radio Sputnik 12/13, Cosmos 2123) 
1 21089U 91007A 96277.10150194 .00000030 00000-0 15894-4 0 9229 
2 21089 82.9222 109.3249 0028492 295.9734 63.8473 13.74073814283854 
OSCAR 22 (UoSAT-F, UoSAT 5, U0-22) 
1 21575U 91050B 96277.18286566 .00000043 00000-0 28881-4 0 7196 
2 21575 98.3412 340.2992 0007257 308.1870 51.8665 14.37038253273577 
OSCAR 23 (KITSAT-A, KITSAT 1, KO-23) 
1 22077U 92052B 96276.23610663 -.00000037 00000-0 10000-3 0 6096 
2 22077 66.0787 325.3241 0015240 271.0304 88.8967 12.86298047194572 
OSCAR 25 (KITSAT-B, AMSAT OSCAR 25, KO-25) 
1 22828U 93061F 96275.26589015 .00000019 00000-0 25269-4 0 4821 
2 22828 98.5708 349.1164 0009741 268.2641 91.7424 14.28153202125259 
OSCAR 26 (ITAMSAT-1, ITALY OSCAR 26, 10-26) 
1 22826U 93061D 96275.73035184 .00000043 00000-0 34809-4 0 5035 
2 22826 98.5728 349.5029 0008901 285.2790 74.7405 14.27814060157209 
OSCAR 27 (EYESAT-A, EYESAT-1, AMSAT OSCAR 27, A0-27) 
1 22825U 93061C 96276.23272947 .00000007 00000-0 20290-4 0 5051 
2 22825 98.5721 349.8099 0008238 283.5558 76.4699 14.27704885157260 

OSCAR 28 (POSAI-1, P0-28) 
1 22829U 93061G 96276.26477352 .00000026 00000-0 27968-4 0 4975 
2 22829 98.5717 350.1632 0009469 265.7502 94.2596 14.28135055157313 
RS-15 ( Radio Sputnik 15) 
1 23439U 94085A 96274.28937141 -.00000039 00000-0 10000-3 0 1652 
2 23439 64.8130 213.1110 0158567 180.6394 179.4345 11.27528867 72635 
OSCAR 29 ( Fuji-OSCAR 29, Fuji 3, F0-29) 
1 24278U 96046B 96276.20991262 -.00000038 00000-0 -53073-5 0 200 
2 24278 98.5770 346.1552 0351829 134.1658 228.8969 13.52626033 6240 
OSCAR 30 (Mexico-Oscar 30, MO-30) 
1 24305U 96052B 96277.20985965 .00000204 00000-0 20364-3 0 299 
2 24305 82.9371 184.4816 0029363 197.9058 162.1052 13.73083605 3792 

WEATHER SATELLITES 
Geostationary Spacecraft 
GOES 8 ( Operational East-USA) 
1 23051U 94022A 96278.12166082 -.00000273 00000-0 10000-3 0 5887 
2 23051 0.2409 89.3294 0004511 107.6239 145.5415 1.0027428316450 
GOES 9 ( Operational West-USA) 
1 23581U 95025A 96276.59670139 .00000066 00000-0 10000-3 0 2595 
2 23581 0.1940 266.4820 0002211 310.4551 234.0520 1.00272905 5005 
ELEKTRO (Russia) 
1 23327U 94069A 96269.91073354 -.00000128 00000-0 00000+0 0 2016 
2 23327 0.2334 115.5239 0003713 36.2238 257.2135 1.00273474 7016 
METEOSAT 5 (MOP-2 Operational-ESA) 
1 21140U 91015B 96276.15738773 -.00000030 00000-0 00000+0 0 2766 
2 21140 0.7467 78.0728 0003648 101.8342 247.5550 1.00274376 22682 
METEOSAT 6 (Operational-ESA) 
1 22912U 93073B 96277.82453822 -.00000101 00000-0 00000+0 0 5586 
2 22912 0.1926 52.0349 0002691 155.9396 91.9376 1.00274664 8941 
HIMAWARI 4 (GMS 4 Standby-Japan) 
1 20217U 89070A 96277.23807292 -.00000385 00000-0 10000-3 0 4547 
2 20217 2.0057 74.2658 0001004 209.2578 294.5458 1.00265971 26509 
HIMAWARI 5 (GMS 5 Operational-Japan) 
1 23522U 95011B 96273.79398731 -.00000308 00000-0 10000-3 0 1598 
2 23522 0.4341 11.2812 0000605 174.2498 249.0091 1.00276557 5507 

Near Polar/Polar Orbiting Spacecraft 
NOAA 12 ( Operational morning spacecraft-USA 137.50 MHz) 
1 21263U 91032A 96278.01185407 .00000065 00000-0 48217-4 0 1042 
2 21263 98.5526 293.9807 0012572 323.7331 36.2993 14.22659779279932 
NOAA 14 (Operational afternoon spacecraft-USA 137.620 MHz) 
1 23455U 94089A 96277.87373944 .00000103 00000-0 81547-4 0 7693 
2 23455 98.9547 223.0707 0008951 301.6053 58.4240 14.11614861 90785 
Meteor 2-21 (Operational-Russia/off at last report) 
1 22782U 93055A 96278.08061991 -.00000030 00000-0 -41237-4 0 5160 
2 22782 82.5451 260.8303 0023616 35.7178 324.5549 13.83060012156186 
Meteor 3-5 (Operational-Russia 137.850 MHz) 
1 21655U 91056A 96274.89432976 .00000051 00000-0 10000-3 0 9211 
2 21655 82.5480 245.7891 0012276 271.1181 88.8537 13.16848422246586 
Meteor 3-6 (Operational-Russia/off at last report) 
1 22969U 94003A 96274.53671588 .00000051 00000-0 10000-3 0 2875 
2 22969 82.5636 186.1678 0015736 340.4466 19.6052 13.16738836128916 
DMSP B5D2-7 (DOD meteorological polar orbiter: downlink encrypted) 
1 23233U 94057A 96278.07941096 .00000069 00000-0 60647-4 0 9459 
2 23233 98.8178 335.2044 0011592 229.9300 130.0868 14.12739530108202 
DMSP B5D2-8 (DOD meteorological polar orbiter: downlink encrypted) 
1 23533U 95015A 96278.00868355 -.00000017 00000-0 14458-4 0 6940 
2 23533 98.8449 279.0905 0008178 102.0371 258.1718 14.12755247 78993 
OKEAN 1-7 (Okean 4 Earth Resources-Russia/Off at last report-137.400 MHz) 
1 23233U 94057A 96278.07941096 .00000069 00000-0 60647-4 0 9459 
2 23233 98.8178 335.2044 0011592 229.9300 130.0868 14.12739530108202 
SICH-1 ( Earth Resources-Russia 137.400 MHz) 
1 23657U 95046A 96275.61079978 .00000104 00000-0 12477-4 0 1120 
2 23657 82.5309 102.6107 0029649 64.0362 296.3896 14.73496995 58508 
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NOAA GOES WEATHER SATELLITE RECEPTION 
EQUIPMENT FOR 1691 MHz VVEFAX / EDWIN 

.7 MODEL WWFD - 1691 - 137.5 $645.00 
Integrated feed — LNA — BPF-Down Converter; Weather 
Tight Double 0-Ring Sealed Housing, Sub Assemblies - 
Machined Modules, Thick Film Hybrid Construction. 

.7 MODEL WCA-100-N-IINC $35.00 
Cable Assembly — 100' RG-58 with Type N and 8NC 
Connectors. 

Wilmanco 

The Integrated Feed Antenna/ 

LNA/Down Converter is ready to 

mount on our Model WPDA-3 

Dish. A mounting ring is drilled to 

accommodate the 3 strut mount. 

Unit is powered by a bias-T/ 

regulator which splits off the 

137.5/137.1 MHz IF to a BNC 

output connector while routing 

regulated + 15 VDC up the 
coax cable. 

.7 MODEL WEITR-15V $ 75.00 
VHF Bias-T with Internal 15 Volt Regulator and MS-
3102A-10SL-4P Power Connector and Mate. 

MODEL WLPS-16V $ 45.00 
Linear Power Supply is UL and CSA Approved, Rated 0.8 
Amp at 16 Volts. 

.7 MODEL WPDA-3 
0.9M Parabolic Dish Antenna 

5350 Kazuko Court, Moorpark, CA 93021 (805) 523-2390 FAX (805) 523-0065 

$175.00 

Micro Orbiter 3.0 
Introducing Micro Orbiter 3.0, an unprecidented PC-based tracking program for Earth-orbiting satellites! 

u Track up to 20 satellites simultaneously (in real or simulated time) from a menu of up to 65,535 element sets. 
E Use the SGP, SGP4, or SGP8 NORAD analytical propagators for near-Earth satellites. Use SDP4 or SDP8 for deep-space satellites. 
E Compute visible and line-of-sight pass listings in seconds using the fastest closed-form solution available anywhere. 
E Track satellites on ten map projections: Mercator, Orthographic, Alber's Equal Area Conic, Littrow, Gnomonic, Oblique Aspect 

Vertical Perspective, Aitoff, Lagrange, Armadillo, and Star Chart. The Star Chart projection includes outlines for all 88 constellations. 
El Display sensor footprints. Generate satellite separation graphs. to predict satellite close encounters. 
o Display and print the complete osculating Keplerian and Cartesian state for any object, including geocentric and topodetic data. 
o Real-time data display includes azimuth, elevation, range, range rate, Doppler shift, latitude, longitude, orbit count, and more. 
o Celestial object data base features the Sun, Moon, and the 9000+ objects in the Bright Star Catalog. 

Only $49.95! 
Micro Orbiter 3.0 has the features professionals expect in their tracking software, but in a package appealing to 

both the novice and expert alike! 

To order: send $49.95+4.00 S&H to 
Precision Software Solutions 
PO Box 975 
League City, Texas 77574 
Visa/MasterCard orders 713-538-1694 

Send us e-mail at pss@infocom.net 

Visit the Micro Orbiter home page at 
http://www.infocom.net/—pss 

System requirements: 
IBM PC or compatible 
80386 DX or better 
MS-DOS 5.0, VGA 
graphics, 3.5" floppy. 
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ATELLITE SERVICES bIDE 
Satellite Launch Schedules 

Space Transportation System (STS-NASA) 
Space Shuttles are launched from the Kennedy Space Center. Florida. 

Mission Launch Date/ Inclination Mission Mission/Cargo 
Nurir Orbiter Altitude Duration Bay/Payloads 
STS-80 Nov. 1996/ 28.5/190 16 days WSF-03 & 

Columbia* ORFEUS 

STS-81 Jan. 1997/ 51.6/213 9 days S/MM-05 
Atlantis** 

*Crew Assignment: CDR: Kenneth D. Cockrell, PLT: Kent V. Rominger, MS: 
Tamara E. Jernigan, MS: Thomas D. Jones, MS: F. Story Musgrave. 

**Crew Assignment: CDR: Michael A. Baker, PLI: Brent W. Jett, MS: John E. 
Blaha ( D), MS: John M. Grunsfeld, MS: Marsha S. lvins, MS: Jerry M. Linenger 
(U), MS: Peter J. K. Wisoff. 

STS 
VHF/UHF Voice 

S-band TLM 
C-band TRK 

MIR 
VHF 
UHF 

Downlink Frequency Assignment 
139.208 (STS-81 only), 145.550, 145.840 (STS-
81 only), 259.7 (AM), 279.0 (AM), and 296.8 
MHz (AM) 
2217.5, 2250.0, and 2287.5 MHz 
5400.0 - 5900.0 MHz 

Downlink Frequency Assignment: 
143.625, 145.550, and 145.800 MHz 
437.925, 437.95, and 437.975 MHz 

Russian Expendable Launch Vehicles 

Launch Launch 

Dete Site 
Nov. 1996 Baikonur 
Nov. 1996 Plesetsk 
Dec. 1996 Baikonur 

MARS96 Downlink Frequency Assignment: 
X- band 8417.68 MHz 

COSMOS Downlink Frequency Assignment: 
VHF-band 149.910-150.030 MHz 
UHF-band 399.760-400.080 MHz 

FAISAT 2 Downlink Frequency Assignment: 

UHF-band 400.000-401.000 MHz 

Launch 
Vehicle 
Proton 
Cosmos 
Proton 

Payload  
MARS96 
COSMOS & FAISAT 2 
Tempo 

Japanese Expendable Launch Vehicles 

Launch Launch 
Oai Vehicle 
Jan. 1997 M-5 
Jan. 1997 H- II 

Launch 
Slte 
Tanegashima 
Tanegashima 

Payload  
MUSES-B 
COMETS 

MUSES-B 
Ku-band 

By Keith Stein 

Downlink Frequency Assignment: 
14.2 GHz 

U.S. Expendable Launch Vehicles 

Launch Launch Launch 
Date y_e_re_de ese mud 
Nov. 1996 LMLV-1 VAFB LEWIS 
Nov. 1996 Delta II CCAS Mars Global Surveyor 
Nov. 1996 Atlas CCAS HOT BIRD-2 
Nov. 1996 Delta II VAFB Iridium #1 
Nov. 1996 Pegasus XL Spain MINISAT 1 
Dec. 1996 Delta II CCAS Mars Pathfinder 
Dec. 1996 LMLV-1 VAFB CLARK 
Dec. 1996 Atlas CCAS INMARSAT-3 
Jan. 1997 Pegasus XL VAFB SWAS 
Jan. 1997 Delta II CCAS GPS II R1 
Jan. 1997 Titan 7997997 7227999 

Jan. 1997 Atlas CCAS JCSAT-4 
Jan. 1997 Delta II VAFB Iridium #2 

LEWIS Downlink Frequency Assignment: 
S-band 2275.3 MHz 

Delta II Downlink Frequency Assignment: 
S-band 2244.5, 2241.5 and 2252.5 MHz 
C-band 5765.0 MHz. 

Mars Global 
UHF-band 
S-band 
X-band 

Atlas 
S-band 
C-band 

HOT BIRD-2 
S- band 

L-1011 A/C 
L-band 
S-band 
C-band 

Pegasus XL 
S-band 
C-band 

Mars Pathfinde 
X-band 

SWAS 
S- bind 

INMARSAT-3 
[-band 

Downlink Frequency Assignment: 
437.100 MHz 
2252.500 MHz 
8417.716 MHz, 8417.71605 MHz, & 
8423.148147 MHz 

Downlink Frequency Assignment: 
2202.5, 2206.5, 2210.5, 2211.0, 2215.5 MHz 
5765.0 MHz 

Downlink Frequency Assignment: 
2264 818 MHz 

Downlink Frequency Assignment: 
1480.5, 1727.5 MHz 
2250.5 MHz 
4583.5, & 5765.0 MHz 

Downlink Frequency Assignments: 
2288.5 MHz 
5765.0 MHz 

Downlink Frequency Assignments: 
8427.222, 8429.938 MHz 

Downlink Frequency Assignments: 
2215.0 MHz 

Downlink Frequency Assignment: 
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Satellite Launch Schedules 

European Expendable Launch Vehicles 

Launch Launch Launch 
flak Vehicle Site  
Nov. 1996 Ariane 44LP Kourou 
Dec. 1996 Ariane 4 Kourou 
Jan. 1997 Ariane 4 Kourou 

Arlene 4 
S-band 

Payload  
ARABSAT 2B & MEASAT 2 
PAS 6 
NAHUEL 1A, GE-2 

Downlink Frequency Assignment: 
2203.0, 2206.0 and 2218.0 MHz. 

List of Abbreviations and Acronyms 

ARABSAT Communications satellite for the Arab Satellite Communications 
Organization (ASCO) for providing regional TV, telephony, data 
and fax relay. 

C-band 3700 to 6500 MHz 
CCAS Cape Canaveral Air Station. 
CDR Commander. 
CLARK This high resolution satellite will locate utility pipelines & cables, 

and help town planners at construction sites. 
COMETS Japanese Communications & Broadcast Engineering Test 

Satellite designed to demonstrate new high quality mobile, inter-
satellite & broadcasting. 

COSMOS A Russian launcher & type of military/civilian navigation satellite. 
(D) Downlink from Mir. 
FAISAT The system will provide data acquisition services, remote 

monitoring, tracking, personal and business non-voice 
messaging, and emergency communications/distress calls. 

GE-2 General Electric telecommunications satellite that will cover the 
continental United States including Alaska and Hawaii. 

GHz Gigahertz. 
GPS II R1 U.S Air Force global positioning satellite for military and civilian 

navigation services. 
HOT BIRD2 Will provide direct TV programming to 45 cm dishes across 

Europe. 
INMARSAT International Maritime Satellite, a commercial satellite series 

providing global maritime and aviation communications. 
INTELSAT Satellite for the International Telecommunications Satellite 

Organization. 
Iridium The Iridium system is a planned commercial communications 

network comprised of 66 low earth orbiting satellites. The 
system will use L-band to provide global communications 
services through portable handsets. 

JCSAT-4 A communications satellite for Japan Satellite Systems Inc., 
Tokyo and planned to enter geosynchronous orbit. 

Ku-band 10.90 to 17.15 GHz 
L-band 1,400 to 1,800 MHz 
LEWIS Small earth imaging payload under NASA's Small Spacecraft 

Technology Initiative (SSTI) program. 
Mars96 This mission to Mars will release two small landers before 

entering a highly elliptical polar orbit to undertake extensive 
surface mapping and other investigations. 

Mars Glob Mars Surveyor Program consists of a series of orbiter's and/or 
landers to be launched at every Mars opportunity roughly 25 
months apart. 

Mars Path 

MEASAT 

MHz 
Minisat 

MS 
MUSES-B 

Nahuel 

OR FEUS 

PAS 6 

PLT 
Progress 

RNG 
S-band 
S/MM-05 

Soyuz TM 

SWAS 

Tempo 

THAICOM 

TLM 
TRK 

(U) 
UHF 
VAFB 
VHF 
WBFM 
WSF-03 

X-band 

Initial mission concept validation precursor for follow-on MARS 
Lander series. 

Malaysia's first telecommunications satellite built by the U.S. 
based aerospace company Hughes. 
Megahertz. 

Program under the Interministerial Commission for Science & 
Technology ( INTA). The spacecraft will carry a Extreme 
Ultraviolet Radiation Detector and Low Energy Gamma Ray 
Imager. 
Mission Specialist. 
A deep space mission managed by the Institate of Space and 
Astronautical Science ( ISAS) in Japan. 
Argentine telecommunications satellite designed to provide TV 
distribution, telephony, VSAT data and busiress services. 
Orbiting, Retrievable Far and Extreme Ultraviolet Spectrometer-
Shuttle Pallet Satellite. A German developed payload to explore 
the distribution and character of radiation absorbing material in 
the solar system and to perform direct ultraviolet observations 
of the direct interstellar component. 
U.S. telecommunications satellite for Pan American Satellite of 
Connecticut. 
Pilot. 
Unmanned cargo ship launched to the Russian Mir space station 
bringing food, water, fuel and equipment to the present crew 
aboard the complex. 
Ranging. 
2000 to 2300 MHz 
Shuttle MIR Mission-05 is a flight to the Russian Space 
Station MIR, to support design and assembly of the 
international space station. 
Manned mission to carry replacement crews to the Russian 
space station Mir. 
Submillimeter Wave Astronomy Satellite will study how 
molecular clouds collapse to form stars and planetary systems. 
A high power DTH satellite owned by Tempo, a subsidiary of 
Tele-Communications Inc. 
A Thailand telecommunications satellite designed to provide 
domestic phone, TV, cable TV, voice, video, data, VSAT services. 
Telemetry. 
Tracking. 
Up to Mir. 
Ultra High Frequency (390 to 499 MHz). 
Vandenberg Air Force Base, Calif. 
Very High Frequency (30 to 300 MHz). 
Wide Band Frequency Modulation 
Wake Shield Facility-03 is a satellite for molecular and chemical 
beam epitaxy growth of compound semiconductors, high 
temperature superconductors, and other materials using 
techniques requiring ultra-high vacuum, high pumping speeds, 
and relatively large working volumes. 
8000 to 10,999 MHz 

Keith Stein is a space analyst/freelance writer based in Woodbridge, Virginia. 
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cSeATELLITE t_AUNCH e eEPORT 

By Phillip Clark, Molniya Space Consultancy 

How to Use the Satellite Launch Report 

The "Satellite Launch Report" isa complete list ofsatellite launches 

which took place during July and August1996. The format of the 

listing is as follows: 

First line: launch date and time ( UTC), international designation of' 

the satellite, satellite name and satellite mass. 

Second line: date and time ( in decimals of a day, UTC) of the orbital 

determination, orbital inclination, period, perigee and apogee. In 

some cases where a satellite has manoeuvred, more than one set of 

orbital data will be listed. 

This data is followed by a briefdescription of the satellite's planned 

mission, the launch vehicle, launch site, etc. '"' next to satellite's mass 

indicates that the mass has been estimated, and that no official 

information has been published. 

The Satellite Times "Satellite Launch Report" is extracted from 

more detailed monthly listings, "Worldwide Satellite Launches", 

compiled by Phillip S. Clark and published by Molniya Space 

Consultancy, 30 Sonia Gardens, Heston Middx TW5 OLZ United 

Kingdom 

Launch Date/Time Int Des Satellite Mass 

Epoch Incl Period Perigee Apogee 

1996 Jul 2/0748 1996-037A TOMS-EP 
1996 Jul 2.50 97.37 deg 97.56 min 342 km 
1996 Jul 31.30 97.44 deg 94.67 min 494 km 

295 kg 
942 km 
511 km 

TOMS-EP ("Total Ozone Mapping Spectrometer - Earth Probe") is the first satellite dedicated to 
the mapping of the Earth's ozone layer. TOMS-EP will also monitor the sulphur dioxide emitted 
by volcanic eruptions. The L-1011 aircraft carrying the Pegasus took off from Vandenberg AFB 
and Pegasus was released at 0748 UTC. 

1996 Jul 3/0031 1996-038A USA 125 
1996 Jul 8.00 54.99 deg 90.64 min 292 km 319 km 

Classified payload, no details of which were released. Satellite might be a communications 
satellite which has entered a Molniya-type orbit (63 deg, 710 minutes, 500-39,500 km). The 
orbital data shown above are derived from unofficial visual observations. Launched by a Titan-4 
from Cape Canaveral. 

1996 Jul 3/1047 
1996 Jul 4.78 
1996 Jul 13.97 

1996-039A APStar 1A 
26.86 deg 756.06 min 211 km 
0.07 deg 1,436.13 min 35,770 km 

1,400 kg? 
42,016 km 
35,804 km 

Communications satellite built for Asia-Pacific Telecommunications Satellite Co Ltd in Hong 
Kong and uses a Hughes Space and Communications Company HS-376 satellite bus. Mass 
quoted above is at launch. Satellite flown to cover for APStar 2, lost at launch in January 1995. 
Located over 133-134 degrees. Launched from Xi Chang using Chinese CZ-3 vehicle. 

1996 Jul 9/2224 1996-040A ARABSAT 2A 
1996 Jul 10.17 6.97 deg 630.74 min 214 km 
1996 Jul 23.44 0.08 deg 1,436.18 min 35,782 km 

2,617 kg 
35,755 km 
35,794 km 

1996 Jul 9/2224 1996-0408 TURKSAT 1C 1,743 kg 

Launch Date/Time Int Des Satellite Mass 

Epoch Inc' Period Perigee Apogee 

1996 Jul 10.17 
1996 Jul 25.61 

6.99 deg 630.63 min 211 km 35,753 km 
0.02 deg 1,436.06 min 35,781 km 35,791 km 

ARABSAT 2A is a telecommunications and direct broadcast satellite, launched for the Arab 
League countries. Mass of the satellite quoted at launch: on-station at the beginning of its life 
the mass is 1,570 kg and the dry mass is 1,108 kg. Satellite located over 25-26 deg E. 

TURKSAT 1C is a telecommunications and television satellite, launched for Turkish Telekom. 
Mass quoted is at launch: on-station at the beginning of its life the mass is 1,078 kg and the 
dry mass is 789 kg. Satellite initially located over 31-32 deg E and then to be relocated to 42 
deg E. Both spacecraft launched by an Ariane-44L from Kourou. 

1996 Jul 16/0050 1996-041A Naystar 26 (USA 126) 1,881 kg 
1996 Jul 17.13 35.01 deg 356.38 min 193 km 20,352 km 
1996 Jul 31.18 55.04 deg 717.93 min 20,138 km 20,224 km 

Navigation satellite to be operated in plane E slot 3 of the Global Positioning System (GPS). 
Mass quoted includes propellant and the dry mass is 930 kg. 

1996 Jul 25/1242 1996-042A UFO 7 (USA 127) 
1996 Jul 25.40 26.97 deg 473.89 min 297 km 
1996 Aug 12.31 5.06 deg 1,435.83 min 34,919 km 

3,020 kg 
27,216 km 
36,643 km 

UFO 7 ("UHF follow-On") is a communications satellite. Mass of the satellite on-station is 
1,360 kg. To be operational over 337 deg E but initially located over 189-190 deg E. 
Launched from Cape Canaveral using an Atlas-2 vehicle. 

1996 Jul 31/2000 1996-043A Progress-M 32 
1996 Jul 31.88 51.63 deg 88.65 min 186 km 
1996 Aug 3.09 51.65 deg 92.21 min 375 km 

7,250 kg ? 
229 km 
391 km 

Unmanned cargo freighter, carrying supplies to the cosmonauts and astronaut aboard the Mir 
Complex. Docked with Mir Complex at the +X port (front longitudinal port) 1996 Aug 1 at 2204 
UTC. It undocked from the station Aug 18 at 0934 UTC to free the docking port for the arrival 
of Soyuz-TM 24 which docked the following day. Progress-M 32 was due to re-dock with the 
Mir Complex at the rear longitudinal port (-X) on Kvant 1 1996 Sep 3 after Soyuz-TM 23 
undocked from the port and returned to Earth. Launched from Tyuratam using a Soyuz-U 
vehicle. Launch originally scheduled for July 24, but the launch was scrubbed at T-45 seconds 
due to pressure problems in one of the propellant tanks. 

1996 Aug 8/2249 
1996 Aug 9.64 
1996 Aug 16.84 

1996 Aug 8/2249 
1996 Aug 9.35 
1996 Aug 27.84 

1996-044A ITALSAT 2 
5.46 deg 630.47 min 228 km 
0.17 deg 1,413.90 min 34,911 km 

1996-044B Telecom 2D 
5.45 deg 631.63 min 215 km 
0.44 deg 1,435.82 min 35,768 km 

1,990 kg 
35,728 km 
35,791 km 

2,260 kg 
35,800 km 
35,795 km 

ITALSAT 2 is a telecommunications satellite, to be used for data transmission and digital 
television. Carries ESA's EMS package for mobile communications. Satellite operated by 
Telecom Italia in Rome. Mass quoted is at launch: on station the mass is 1,200 kg and the dry 
mass is 1,025 kg. To be located over 10.2 deg E. 

Telecom 2D is a telecommunications satellite, to be used for telephone and television 
communications, plus French Government communications. Operated by France Telecom and 
the Ministere Francais de la Defense in Paris. Mass of the satellite which is quoted is at launch: 
on station the mass is 1,400 kg and the dry mass is 1,085 kg. Satellite located over 3 deg E. 
Both spacecraft launched by an Ariane-44L from Kourou. 

1996 Aug 14/2221 1996-045A Molniya-1 89 
1996 Aug 15.49 62.80 deg 736.11 min 455 km 
1996 Aug 25.58 62.84 deg 717.70 min 464 km 

1,600 kg ? 
40,800 km 
39,887 km 
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Telecommunications satellite: the series is also called Molniya-1T. Satellite is replacing 
Molniya-1 85. Launched from Plesetsk using a Molniya-M vehicle. 

Launch Datenime 

Epoch Inc' 

Int Des Satellite Mass 

Period Perigee Apogee 

1996 Aug 17/0153 1996-046A ADEOS 1 
1996 Aug 18.10 98.59 deg 101.08 min 800 km 
1996 Sep 2.13 98.62 deg 100.83 min 797 km 

3,560 kg ? 
820 km 
799 km 

1996 Aug 17/0153 1996-046B Fuji 3 (JAS 2) 50 kg 
1996 Aug 17.49 98.58 deg 106.46 min 802 km 1,323 km 

Advanced Earth Observing Satellite (ADEOS) is an Earth observation platform, intended to 
monitor the Earth's surface, atmosphere and oceans to observe the global environmental 
changes. Fuji 3 (JAS 2 before launch, Japan Amateur Satellite) is an amateur radio satellite. 
Both satellites launched from Tanegashima aboard a Japanese H-2 vehicle. 

1996 Aug 17/1318 1996-047A Soyuz-TM 24 
1996 Aug 18.10 51.65 deg 89.76 min 233 km 
1996 Aug 21.96 51.65 deg 92.20 min 375 km 

7,150 kg? 
292 km 
390 km 

Piloted spacecraft carrying VG Korzun (commander), AY Kaleri (flight engineer) and Claudi 
Andre-Deshays (CNES spationaut) to the Mir Complex: French part of the mission designated 
Cassiopeia. Spacecraft docked with the Mir Complex at the front longitudinal port (+X) Aug 19 
at 1450:21 seconds UTC. Korzun and Kaleri are planned to remain in orbit until approximately 
1997 Feb 22: Andre-Deshays returned to Earth aboard Soyuz-TM 23 with cosmonauts 
Onufriyenko and Usachov Sep 2. Launched from Tyuratam using a Soyuz-U vehicle. 

1996 Aug 18/1027 1996-048A Zhongxing 7 1,200 kg ? 
1996 Aug 18.98 27.25 deg 307.53 min 200 km 17,229 km 

Telecommunications satellite (name means "China Star"), intended to domestic Chinese use. 
Mass quoted is at launch: on station it would have been about 700 kg. After launch the second 
burn of the CZ-3 third stage motor terminated 48 seconds earlier than planned, leaving the 
satellite stranded in a useless orbit. Launched from Xi Chang using a CZ-3 vehicle. 

1996 Aug 21/0947 1996-049A FAST 
1996 Aug 21.55 82.98 deg 133.12 min 351 km 

180 kg 
4,165 km 

Fast Auroral Snapshot Explorer (FAST) is a small science satellite, launched to investigate the 
plasma phenomena in the auroral processes. The L-1011 carrier plane took off from 
Vandenberg at 0850 UTC and the Pegasus separated to begin the ascent to orbit at 0947 UTC. 

1996 Aug 29/0522 1996-050A MUSAT 30 kg 
1996 Aug 29.34 62.79 deg 98.84 min 236 km 

1996 Aug 29/0522 1996-050B MAO ION 5 (C-2A) 62 kg 
1996 Aug 30.24 62.80 deg 347.46 min 791 km 

1996 Aug 29/0522 
1996 Aug 29.76 

1,171 km 

19,196 km 

1996-050C Interball 2 1,250 kg ? 
62.77 deg 347.34 min 769 km 19,211 km 

MUSAT is a small experimental payload to demonstrate low-cost technologies from the 
Instituto Universitario Aeronautico de Cordoba, Argentina. It was separated before the Molniya-
M fourth stage ignited to take the two main satellites into their planned more elliptical orbits. 

Also called the Auroral Probe, Interball 2 is the second flight of the Prognoz-M2 science bus. 
Major international scientific research programme investigating the magnetosphere and 
plasmasphere. Science payload has a mass of 210 kg and includes seven plasma instruments, 
ion emitter, three-axis magnetometer, wave analysers, auroral radio detector, particle detectors, 
paired auroral oval imagers. 

MAG1ON 5 ( MAGnetosphere - 10Nosphere) is built by the Czech Republic to work in 
conjunction with MAO ION 4 ( 1995-039F) and parent Interball satellites and studies the 
mechanisms for transporting the energy from the solar wind into the magnetosphere. 

Updates for Previous Launches 

International Comment 
Designation 

1981-122A Marecs A was manoeuvred off-station over 22-23 deg E 
approximately 1996 Aug 20 and appears to have been retired. 
Add the following retirement orbit:-
1996 Aug 22.87 8.05 deg 1,515.15 min 36,791 km 37,850 km 

1982-097A INTELSAT 505 was manoeuvred off-station over 63-64 deg E 
approximately 1996 Jun 26: it was relocated over 32-33 deg E 
approximately Jul 12. 

1983-105A INTELSAT 507 was manoeuvred off-station over 46-47 deg Eon 
1996 Jul 23. 

1985-015B BRASILSAT Al was relocated over 280-281 deg Eon 1996 Jul 16. 
1985-025A INTELSAT 510 was manoeuvred off-station over 56 deg E 

approximately 1996 Jul 1. 
1987-022A GOES 7 was relocated over 265-266 deg E on 1996 Jul 10. 
1987-029A Palapa-B 2P had its longitude stabilized over 144 deg E approxi 

mately 1996 Aug 2. 
1988-018B Telecom 1C has been retired from operations. 
1988-098A TDF 1 was manoeuvred off-station over 341 deg E approximately 

1996 Aug 17-18 and was still drifting to the west at the end of the 
month. 

1988-099A Visual observers have reported that USA 33 has not been seen in 
orbit since mid-May 1996 and it is probable that it has been de-
orbited. No decay notices have been issued for this payload. 

1989-006A INTELSAT 515 was manoeuvred off-station over 341-342 deg E 
approximately 1996 Aug 22 and was still drifting to tne west at the 
end of the month. 

1989-030A The last station-keeping manoeuvre to be performed by Raduga 23 
was 1996 Apr 19-20 and by the end of August the satellite had 
drifted to 49 deg E from approximately 44 deg E. It seems 
probable that the satellite is no longer operational. 

1991-060A Yuri 38 was manoeuvred off-station over 109 deg E approximately 
1996 Jul 10 and was still drifting to the west at the end of August. 

1992-082A Gorizont 27 was manoeuvred off-station over 53 deg E on 1996 
Jul 8: it was relocated over 95-96 deg E on Aug 15. 

1995-013A INTELSAT 705 was manoeuvred off-station over 309 deg E on 
1996 Jul 29. 

1995-063A Gals 2 was re-located over 35 deg E on 1996 Jul 9. 
1996-006A Palapa-C 1 was manoeuvred off-station over 112 deg E approxi 

mately 1996 Aug 15. The satellite was still drifting to the east at the 
end of the month. 

1996-028A Progress-M 31 undocked from the front longitudinal 
port (+X) of the Mir Complex 1996 Aug 1 at 16.45 UTC 
and was de-orbited later the same day. 

1996-029A The following orbital data for USA 119 are derived from 
unofficial visual observations:-
1996 Jun 12.95 63.41 deg 107.44 minutes 1,051 km 
1,165 km 

1996-029B The following orbital data for USA 120 are derived 
from unofficial visual observations:-
1996 Jun 14.97 63.41 deg 107.44 minutes 1,050 km 
1,166 km 

1996-029C The following orbital data for USA 121 are derived 
from unofficial visual observations:-
1996 Jun 13.92 63.41 deg 107.44 minutes 1,053 km 
1,163 km 

1996-029D The following orbital data for USA 122 are derived 
from unofficial visual observations:-
1996 Jun 20.50 63.42 deg 109.20 minutes 1,186 km 
1,194 km 

1996-029E Name of this object is USA 123. No orbital data are 
available for the object. 

1996-029F Name of this object is USA 124. No orbital data are 
available for this object. 

1996-035A INTELSAT 709 was manoeuvred off-station over 303 
deg Eon 1996 Jul 19. 

1996-036A Columbia (STS-78) landed at the Kennedy Space 
Center 1996 Jul 7.53 ( 1236.45 UTC). This is the longest 
shuttle flight to date with a duration of 16d 21h 47m 
45s. 

Collision Between Cerise and Ariane-1 Debris 

The first accidental collision between two orbiting objects (excluding some impacts which 
have taken place during the deployment phase) took place on 1996 July 21 at 0948 UTC when a 
piece of debris from the Ariane-1 third stage which launched SPOT 1 in 1986 collided with 
CERISE, launched in July 1995. During the impact the upper portion of the CERISE gravity 
gradient boom was broken off and was catalogued as 21995-033E (23994), this being noted in 
the August 8th issue of Worldwide Satellite Launches (page 60). The orbital data for the piece of 
Ariane-1 debris and CERISE before and after the impact suggest that the orbits of the objects 
were not disturbed:-

Ariane-1 third stage debris (1986-019RF/18208): 
1996 Jul 20.34 98.45 deg 98.14 min 660 km 680 km 
1996 Jul 21.29 98.45 deg 98.14 min 660 km 680 km 
1996 Jul 22.32 98.45 deg 98.14 min 660 km 680 km 

CERISE ( 1995-033B/23606): 
1996 Jul 20.80 98.10 deg 98.14 min 663 km 676 km 
1996 Jul 21.75 98.10 deg 98.14 min 663 km 676 km 
1996 Jul 22.16 98.10 deg 98.14 min 663 km 676 km 
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Hubble Sees Early Building 
Blocks of Today's Galaxies 

NNew Hubble Space Telescope 
(HST) images reveal what may be 
galaxies under construction in the 

early universe, out of a long sought ancient 
population of "galactic building blocks." 

Hubble's detailed images, taken with 
the Wide Field Planetary Camera 2, reveal 
a grouping of 18 gigantic star clusters that 
appear to be the same distance from Earth, 
and close enough to each other that they 
will eventually merge into a few galaxy-sized 
objects. They are so far away, 11 billion 
light-years, that they existed during the 
epoch when it is commonly believed galax-
ies started to form. 

These results add weight to a leading 
theory that galaxies grew by starting out as 
clumps of stars, which, through a complex 
series of encounters, consolidated into 
larger assemblages that we see as fully-
formed galaxies today. 

The finding is another step back into 
the dim past, where astronomers ultimately 
hope to uncover the earliest seeds of galaxy 
formation which arose shortly after the 
birth of the universe, or the Big Bang. 

Astronomers atArizona State Uni-
versity, Tempe, Arizona, (ASU) and 
the University of Alabama at 
Tuscaloosa found 18 of these cosmic 
building blocks packed into an area 
about two-million light-years across. 
"It's the first time anyone has seen 
that many star-forming objects in such 
a small space. There are not nearly as 
many such luminous objects in the 
two-million light-years separating 
Earth's galaxy, the Milky Way, from 
the Andromeda Nebula, the nearest 
major galaxy", says RogierWindhorst 
of Arizona State University. 

The astronomers published their 
findings in an article, authored by 
ASU graduate student Sam Pascarelle, 
in the September 5 issue of the jour-
nal Nature. The coauthors are ASU's 

Young Galaxy Survey 

Hubble Space Telescope • WFPC2 

"MIMI I 1111 

Embedded in this Hubble Space Telescope 
image of nearby and distant galaxies are 18 
young galaxies or galactic building blocks, 
each containing dust, gas, and a few billion 
stars. Each of these objects is 11 billion 
light-years from Earth and much smaller 
than today's galaxies. (Roger Windhorst and 
Sam Pascarelle, Arizona State University 
and NASA) 

Rogier Windhorst and Stephen Odewahn, 
and William Keel of the University of Ala-
bama at Tuscaloosa. 

The building blocks seen by Hubble 
consist of only about a billion young stars 
each, and Hubble shows star formation is 
underway through the presence of many 
blue stars and glowing gases. The objects 
typically measure only 2,000 light-years 
across. "That's not very big. Our own galaxy 
is 100,000 light-years across," Odewahn says. 
The objects are much smaller than even the 
central bulge of the Milky Way, which mea-
sures about 8,000 light-years in diameter. 
"We think that by repeated merging, they 
will grow big enough to become the bulges 
of nearby galaxies," says Keel, citing other 
HST studies that have shown that the galaxy 
merger or collision rate was higher in the 
past. "In fact, at least four of the objects in 
this field show double structure in their 
centers only a few thousand light-years apart, 
as if we've caught them in the act of falling 
together." 

Hubble shows a new level of detail for 
determining the true nature of these "pre-
galactic blobs." Hubble resolved clumps as 
small as 2,000 light-years across (1/10th of 
an arc second). These were seen in a two-
day (67-orbit) exposure by Hubble of a 
small region of sky in the northern part of 
the Hercules constellation near the border 
with Draco. 

"We've never seen so many of these 
objects in a single exposure and so small," 
says Pascarelle. "We are convinced that 
these objects are not peculiar, but part of 
the general formation process of galaxies 
in the early universe." 

Astronomers see stars form, because 
star formation is an ongoing process. How-

ever, astronomers have never directly 
seen galaxies form, because their for-
mation may have happened a long 
time ago, or because galaxy formation 
is not as spectacular as once believed, 
and is therefore much harder to ob-
serve. 

The idea that galaxies grew from 
small pieces coming together, rather 
than through the collapse of a gigantic 
gas cloud, has been predicted from 
previous theoretical work and ground-
based observations. The Hubble ob-
servations offer some of the best direct 
visual evidence to date, says Pascarelle. 

Though many of the objects are 
isolated in the image, they are close 
enough together in space that most of 
them should eventually merge, accord-
ing to Windhorst. He sketches a sce-

Fiubble Space Telescope • Wide Field Planetary Camera 2 

These 18 small blue objects—each 11 billion light-years 
from Earth—could be the seeds of some of today's 
galaxies. Each clump contains several billion stars. 
Astronomers believe that many of these objects have 
collided and merged with each other over time to grow 
into the giant and luminous galaxies seen around us 
today. (Roger Windhorst and Sam Pascarelle, Arizona 
State University and NASA) 
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nario where two or more objects will pass 
through each other, drawing out hydrogen 
gas to form more stars later. (Although the 
term "collision" is used, their individual 
stars don't collide.) They may then evolve 
to form the numerous faint blue galaxies, a 
distant population of galaxies seen by 
Hubble and other telescopes. Later, sur-
rounding hydrogen gas then settles into a 
disk to form a spiral galaxy. 

If this construction plan is correct, our 
Milky Way galaxy contains all the pieces of 
the assembly process. The older, redder 
stars in the Milky Way's central bulge came 
from the merged clusters, or "sub-galactic 
units," seen by Pascarelle and collabora-
tors. The spiral arm that our Sun inhabits 
was made later after hydrogen settled into 
a disk. Some of the 140 globular star clus-
ters which orbit the Milky Way may be "left 
over" smaller building blocks which formed 
before the larger units seen by Pascarelle 
and collaborators, but were never pulled 
directly into larger assemblages. 

In some of the deepest exposures of the 
universe (apart from the Hubble Deep 
Field) yet obtained by the telescope, the 
astronomers found 18 objects in one im-
age, in the vicinity of a faint radio galaxy 
they were studying. The researchers used 
an optical filter precisely tuned to detect 
the ultraviolet emission from glowing hy-
drogen gas heated by newborn stars that 
formed early in the universe, but shifted to 
longer visual wavelengths by the universal 
expansion. "This is a case where Hubble is 
uniquely suited to study sub-galactic ob-
jects at these great distances," says 
Windhorst, "because these objects are so 
compact that it would be very hard to recog-
nize them from the ground." 

Follow-up spectroscopic observations 
with the Multi-Mirror Telescope at Mt. 
Hopkins, Arizona (MMT) showed at least 
five of the clumps are all at the same dis-
tance from Earth. The team confirmed that 
another five objects were at the same dis-
tance by imaging another redshifted hy-
drogen line in the near infrared with NASA's 
Infrared Telescope Facility, and through 
spectroscopic follow-up at the 10 meter 
W.M. Keck Telescope, both on Mauna Kea, 
Hawaii (the latter by Drs. Nicholas Scoville 
and Lee Armus of Caltech). The amount of 
recLshift corresponds to a distance of 11 
billion light-years—far enough to probe 
the early universe during the period where 
many of the giant galaxies were being as-
sembled. 

In a companion paper in press for the 
Astrophysical Journal Letters, Stephen 

HST's 100,00IPh Observatio-

Odewahn, Windhorst, Keel, and Simon 
Driver (from the University of New South 
Wales in Sydney, Australia) show that the 
counts of faint blue objects in this field are 
no different from that in other deep HST 
fields. Astronomers interpret this to mean 
that in almost every direction an observer 
should see similar activity going on at these 
distances—the gradual construction of 
galaxies from faint blue sub-galactic build-
ing blocks. 

Hubble Achieves Milestone: 

100,000th Exposure 

The Hubble 
Space Telescope 
reached a mile-
stone several 
years sooner than 
scientists ex-
pected when it 
snapped its 
100,000th expo-
sure June 22. The 
six-year-old orbit-
ing observatory 

has averaged 1,389 exposures a month, an 
amount that would make any photogra-
pher envious. 

Space Telescope Science Institute offi-
cials largely attribute the achievement to 
better management of telescope observing 
time. In fact, Hubble has been using its time 
so wisely that it has posted a 55 percent 
observing efficiency over the past eight 
weeks, beating pre-launch expectations by 
20 percent. 

Without the improved scheduling effi-
ciency, "it would have taken us at least 10 
years to reach 100,000 exposures," says In-
stitute Director Robert Williams. "This 
means that we're 
putting out more 
interesting scien-
tific results to more 
astronomers and to 
the public. 

Pat Fraher, 
Head of the Data 
Systems Division 
says, "the data re-
sulting from this ex-
tremely efficient 
observation rate are 
nominally pro-
cessed by STScI 
within 48 hours of 
receipt." Data pro-
cessing involves 
data calibration, 

evaluation and subsequent archiving. The 
data are then sent to specific astronomers 
who were awarded observing time, and 
eventually are made available to research-
ers worldwide in a data archive. This archive 
presently contains over 2.5 trillion bytes of 
Hubble science data stored on 375 optical 
disks. About 2 Gbytes of data are processed 
and archived daily. 

More than 25 percent of the exposures 
were spent probing galaxies and galaxy 
clusters, and another 25 percent on stars 
and star clusters. The 24-hour observatory 
has taken images of about 10,000 objects. 
Hubble's images of galaxies and planets 
represent a travelogue of exotic celestial 
places. Jupiter and Saturn top Hubble's 
favorite target list. 

Rare Hubble Portrait of lo and 

Jupiter 

This image, shows Jupiter's volcanic 
moon lo passing above the turbulent clouds 
of the giant planet, on July 24, 1996. The 
conspicuous black spot on Jupiter is Io's 
shadow. The shadow is about the size of Io 
(3,640 kilometers or 2,262 miles across) 
and sweeps across the face of Jupiter at 17 
kilometers per second (38,000 miles per 
hour). 

The smallest details visible on Io and 
Jupiter are about 100 miles across. Bright 
patches visible on Io are regions of sulfur 
dioxide frost. Io is roughly the size ofEarth's 
moon, but 2,000 times farther away. 

This is one of a series of images of Io 
taken by Hubble to complement the close-
up images currently being taken by the 
Galileo spacecraft now orbiting Jupiter. 
Though the Galileo images show much 
finer detail, Hubble provides complemen-

tary information be-
cause it can observe 
Io at ultravioletwave-
lengths not seen by 
Galileo, can observe 
lo at different times 
than Galileo, and 
can view Io under 
more consistent 
viewing conditions. 

The image was 
taken at violet wave-
lengths, with the 
Wide Field Planetary 
Camera 2, in PC 
mode. ( J. Spencer 
Lowell Observatory 
and NASA) Si 
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By Doug Jessop 

Air 

New Kids on the Block 

Wamer Brothers is trying to ex-
pand its television distribution 
base with the introduction of a 

new cable service called WeB. Syndicated 
kids' shows will air in the morning and 
afternoon, talk and game shows in the day-
time, sitcoms in the early evening and ac-
tion hours in prime time and late night. But 

don't be warm-
ing up your 
LNB's anytime 
soon... the WB 
network plans to 
launch the new 
WeB channel in 
September of 
1997. 
Discovery Com-

munications will be launching new kids' 
programming by the end of first quarter 
1997. On October 22, 1996, Discovery will 
introduce Discovery Kids, a 24-hour digital 
(sorry about using the "D" word) cable 
service. Let's 
hope they 
have a free 
intro period to 
check them 
out. On No-
vember 4, 
1996, Discov-
ery will begin 
a Discovery Kids service in Latin America. 

WebTV Networks Inc. (not to be con-
fused with Warner Brother's WeB service 
mentioned above) expects to launch an on-
line service that will deliver Internet ser-
vices through digital terminals that are 
hooked to televisions. The service, which 
will reportedly cost users $19.95 a month, 

will serve as a 
replacement 
for accessing 
the Internet 
with a personal 
computer. Sup-
posedly users 

will have unlimited Internet access to ser-
vices such as electronic mail, the World 
Wide Web, home shopping, and on-line 
banking. 

According to Steve Perlman, WebTV's 
co-founder and chief executive officer, the 
device will use a technology that makes it 
easier to read text on a TV screen. The 
service is meant for people who don't want 
to pay for PCs. 

By the time you read this, direct broad-
cast satellite (DBS) newcomer, EchoStar 
Communications, should be testing their 
new satellite called EchoStar II. The 
Lockheed Martin Series 7000 satellite car-
ries 16 transponders capable of transmit-
ting over 100 channels for the fledgling 
DISH network. The satellite was launched 
aboard a Ariane 42P rocket from the Guiana 
Space Center in Kourou, French Guiana, 
on September 11, 1996. 

On August 8, 1996, Arianespace 
launched Flight 90 with a payload of two 
telecommunications satellites: 17'ALSATF2 
for Telecom Italia and TELECOM 2D for 
France Telecom and the French Ministry of 
Defense's DGA arms-procurement agency. 

General Instrument Corporation an-
nounced that TCI's "Head End In the Sky" 
(HITS) has agreed in principle to support 
distribution and digital programming to 
the consumer C-band market when HITS 
begins transmitting at the end of this year. 
HITS is a national television distribution 

system providing program transmission 
utilizing GI's MPEG2 digital video com-
pression technology. 

Consumers with new digital C-band re-
ceivers will be able to access HITS program-
ming primarily off Galaxy 7. By utilizing 12 
Ku-band transponders of G7, HITS antici-
pates providing over 80 video and 40 audio 
channels, including new networks, ex-
panded pay-per-view data services and pre-
mium movie services. 

"We are encouraged by GI's demonstra-
tion of commitment to deploy new digital 
boxes in the consumer C-band market, and 
believe this is a market programmers on 
HITS will be interested in. The HITS offer-
ing could provide consumers with a vast 
amount of digital content that will con-
tinue to grow," stated Rich Fickle, VP of 
Marketing for HITS. 

¿Se Habla Espanol? 

In other news from EchoStar, they re-
cently announced that they are getting into 
the Spanish language programming game 
for the DISH Network. For $4.99 per month 
viewers will get Telemundo, Prime 
Deportiva, and MTV 
Latino. With the 
launch of EchoStar 
the DISH network 
plans to provide alter-
nate Spanish audio 
feeds for its 
MultiChannel premium services at no ex-
tra charge. 

Carl Vogel, president of EchoStar Satel-
lite Corporation, commented, "The addi-
tion of a Spanish language tier of services 
provides us with a unique opportunity to 
serve Hispanic and Latino viewers who are 
currently unable to receive such a broad 
assortment of Spanish language program-
ming from any other source." 

ESPN will launch its fourth Latino net-
work, ESPN 2, in association with Mexican 
programming broker Productora y 
Comercializadora de TV. The network, to 
be dubbed ESPN "Dos," will be available in 
Mexico and Central America and will mix 
sports from that region with sports like 
major league soccer and baseball. "ESPN's 
philosophy is that localization is the key to 
success," said International Senior VP 
Jacques Kremer. "Because Mexican viewers 
are more interested in American program-
ming than viewers in the more southern 
regions ofLatin America, we feel it is crucial 
to provide them with sport presentation 
suited to their tastes." 
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According to a report in the Wall Street 
Journal, Television Espanola of Spain and 
Grupo Televisa of Mexico, two of the world's 
largest producers of Spanish-language pro-
gramming, were said to be in "advanced 
negotiations" this week over the joint op-
eration of digital television in Spain and 
Latin America. Additionally, Sogecable, the 
Spanish company allied with Canal Plus of 
France, is expected to announce an agree-
ment to enter the digital-television market 
in Spain and Latin America with DirecTV 
Inc., a unit of General Motors. Both devel-
opments followed an announcement by 
the Kirch Group ofGermany and Telefonica 
de Espana SA, to explore a similar digital-
TV venture in Spain. 

Programming Notes 

(4') 
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Montel Williams will keep on talking 
through 2001. The talk show host has agreed 
to an exclusive development deal with Para-
mount Television Group that will run his 
show through the 2000-2001 season. The 
first-look development deal was announced 
by Frank Kelly, president of creative affairs 
at Paramount Domestic Television. 

The syndicated talk show, produced by 
Paramount Domestic Television in associa-
tion with Chris-Craft/United Television, 
began its fifth season this fall. Williams, who 
is host and executive producer of The Mantel 
Williams Show, will now develop and pro-
duce television series for 
all broadcast outlets un-
der his Letnom Prods. 
company. Uust an 
observation...butwhyis 
it that daytime talk 
show folks like to 
use their name 
backwards to cre-
ate the name of 
their production 
companies? Case 
in point, Harpo 
Productions for 

Oprah.) 
According to Columbia TriStar Televi-

sion, top-rated game shows Wheel of Fortune 
and Jeopardy! are being revamped to make 
them more appealing to younger viewers. 
In addition to a new puzzle board, Wheelwill 
feature a new set each week that reflects a 
certain theme such as "Broadway" or "Cali-
fornia Adventure," new prizes with more 
trips, and a progressive jackpot. As far as 
production, the showwill feature new graph-
ics and additional cameras. 

Similarly, Jeopardy!will also get a new set 
and will add categories with more contem-
porary questions. The show will also seek 
out younger contestants. "It's not going to 
turn intojeopardys version of Singled Out," 
said Sony TV Entertainment Executive Vice 
President Andy Kaplan. "But we're also not 
going to do ridiculous, arcane historical 
questions." 

Fox Broadcasting Company will spin off 
its Fox Children's Network and merge it 
into a new company along with the assets of 
television-programmer Saban Entertain-
ment Group. Fox and Saban will each own 
half of the new company that is positioned 
to be a major producer in the children's 
television arena. 

Fox broadcasts 19 hours of children's 
programming each week that is scheduled 
during weekday afternoon and Saturday 
morning time periods on Fox affiliates. 
Saban Entertainment is a major producer 
and distributor of children's shows such as 
Mighty Morphin Power Rangers and The X 
Men. The transaction brings Fox and Saban 
closer in a bid to aggressively challenge 
other leaders in children's programming 
that have been formed by the mergers of 
the Walt Disney Co. and CapCities/A13C, 
Time Warner and Turner Broadcasting 
System, as well as the growth of Viacom's 
Nickelodeon. 

Fox entertainment chief Peter Roth 
quickly axed two of the network's low-rated 
freshman comedies; Lush Life and Party 
Girt "Hell of a first day," said Roth, who 
replaced the shows with episodes of the 
canceled series America's Most Wonted. Fox 
had received an "enormous outpouring" of 
mail from viewers, government officials, 
and law enforcemen t agencies-each request-
ing that the show be put back on the air. (I 
even got e-mail from STreaders upset about 
the cancellation). 

"The audience spoke to us loudly," he 
said. Fox has ordered "multiple episodes" 
of Most Wanted and intends to use it as a 
"backup show." The network added that its 
new comedy game show, Big Deal (which 

finished its run on Sunday), will remain in 
production as a backup series. 
A new public-access show that STread-

ers should be able to relate to, Wild Feed Tv, 
has some network executives wondering 
about copyright laws. The show will use 
portions of a Nightly News telecast from the 
August Republican National Convention— 
including clips of NBC anchor Tom Brokaw 
and other network staffers. The footage, say 
representatives of the show, was taped from 
an intercepted video feed from the conven-
tion to NBC's New York headquarters. 

The show is covered under the Fair Use 
provision (which provides for the use of 
some information without credit or per-
mission) of the copyright law, says Jed 
Rosenzweig, who compiles clips for Wild 
Feed TV "I'm not making any money and it 
hardly diminishes their product," he said. 
In the next several months, Wild Feed TV 
viewers will see Fox News anchor Mike 
Schneider throwing a tantrum off-air, por-
tions ofa commercial starring model Christy 
Turlington, and the uncut version of 
Madonna's appearance on CBS' "Late Show 
with David Letterman." A network spokes-
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man said that NBC execs are considering 
their options. 

BET Holdings Inc. and Liberty Media 
Corp. announced that they will launch a 
pay-TV movie network next February. The 
network will be aimed at urban audiences, 
featuring African American artists in every 
movie. Actor Denzel Washington will be an 
investor in the new pay-TV network called 
BET Movies. 

Time Warner and FOX Take 

the Gloves Off 

News Corp. all but declared war on 
Time Warner recently after the No.2 cable 
company decided not to carry the Fox News 
Channel. Time Warner reneged on a solid 
deal to carry Fox News, says Fox CEO Chase 
Carey. 

Now his company will "evaluate all our 
options"—including taking Time Warner 
to court. Carey alleges that Time Warner 
led Fox on to show the Federal Trade Com-
mission that it would consider carrying com-
petition to CNN. That became a condition 
for FTC approval of Time Warner's acquisi-
tion of Turner Broadcasting System. Time 
Warner said it didn't want to sign a deal with 
Fox before the FTC vote because "thatwould 
be giving up a chip" to the FCC, Carey said. 
Time Warner executives said they did not 
have a deal with Fox. 

Time Warner further slammed News 
Corp. when it agreed to carry the all-news 
cable network MSNBC on half of its systems, 
equal to nearly six million homes. The 
agreement, according to sources, was part 
of a requirement to appease antitrust regu-
lators. The agreement meets Federal Trade 
Commission requirements the company 
made in return for the agency's approval of 
Time Warner's acquisition ofTurner Broad-
casting System Inc. for $6.7 billion. 

Fox may be launching its all-news cable 
channel, but New York City cable subscrib-
ers won't be seeing it. This is the second 
time Murdoch has launched a channel that 
couldn't get clearance in NYC. The other 
wait-listed Murdoch channel: f/X. 

The new Fox News Channel will offer 
something other all-news cable networks 
don't round-the-clock news breaks. Fox 
News chairman Roger Ailes says that FNC 
will break for news on the half-hour, 24 
hours a day. In addition to news programs, 
FNC will include daily shows devoted to 
topics such as psychology, family, entertain-
ment, and sports with issues-oriented shows 
in the evenings. Weekends, said Ailes, will 
be a mix of original and repeat shows. 

Our Good Neighbors to the 

North 

Attempting to further break its ties with 
American television, the Canadian Broad-
casting Corp. has decided to drop US soap 
operas and other regular US programming 
from its daytime lineup by Sept. 1998. " (We 
are) finally taking on the job of making 
CBC television a service that every Cana-
dian will recognize as a distinctly Canadian 
service," the government-owned broad-
caster said. 

In a recent survey of Canadians, 78% 
said they favored an "all-Canadian" CRC. 
Perrin Beatty, the CBC's president, told the 
Wall Street Journal that the network also 
decided that "commercials will no longer 
drive" its program schedules. Instead, he 
said, we will decide what programs to show 
based on our mandate as a public broad-
caster and on those things we do better 
than anyone else." 

Daily Variety reports that the Canadian 
Broadcasting Corp. will chop C$127 mil-
lion from its operating budget and cut 
2,500 jobs over the next 18 months as it 
copes with reduced federal funding. Much 
of the hacking and pruning will be done by 
April, CBC president Perrin Beatty said. 
CBC brass are figuring out which jobs will 
go. "We must move within six months," he 
said, "or our checks will bounce. The latest 
cuts are the final stage in a three-year pro-
gram to cut $302 million from the CBC 
budget. It cost Canadian taxpayers more 
than $730 million a year to finance the 
CBC. Beatty said the CBC will complete its 
transition to an all-Canadian schedule on 
English-language television, eliminating 
what little remains of its U.S. program-
ming, including daytime soap operas. "We 
will live or die on our Canadian program-
ming." 

If I may, here's a little editorial com-
ment. When you are subsidized by the gov-
ernment you can afford to not care as much 
about advertisers footing the bill, but now, 
with even the subsidies being cut, doesn't it 
seem a bit odd to ignore advertising rev-
enues? Most advertisers are not idiots: if a 
show is not popular with viewers you just 
put your money somewhere else. 

Do you think their survey happened to 

include Canadian satellite dish owners? 
From the BUD people I have spoken to in 
Canada, a fair amount of U.S. program-
ming cruises via satellite over the border 
without a lot of complaints from viewers. 

Closing Notes 

The National Association of Broadcast-
ers has announced that it will raise over $1 
million to file a lawsuit against a satellite 
program distributor. The NAB claims the 
distributor is violating the Satellite Home 
Viewer Act (SHVA) which gives satellite 
carriers the right to provide program feeds 
only to viewers incapable of receiving over-
the-air local affiliates. Network affiliates have 
challenged thousands of DBS customers 
they claim receive out-of-market signals. 
A group of Washington lobbyists, cur-

rently writing the rules for a television con-
tent code, recently discussed the need for 
an independent board that ensures ratings 
are consistent across the industry. (Gosh, 
doesn't that sound like something you read 
in this column recently...) According to 
sources, particular concern about resolv-
ing differences between shows that com-
pete directly have risen in recent months. 
The new content code, on which no final 
decision has been reached, will be used in 
conjunction with the V-chip and will allow 
parents to program their TV sets to block 
reception of shows with questionable con-
tent 

The V-chip implementation group set a 
tentative goal of completing the ratings 
rules by December. Rules are, of course, 
one thing, implementation is an entirely 
different matter. 

In case you haven't noticed or possibly 
just don't care (?)... according to a report in 
USA Today, Dan Rather has gone back to 
natural! The CBS Evening News anchor re-
cently ditched the bottle and went from 
dark brown to gray-brown and the buzz 
around CBS News is: it looks good and it's 
about time. 

Rather, who in the past has been a tad 
defensive about subject of "dye," celebrated 
his 65th birthday on October 31 and now 
admits freely that his hair will remain au 
naturel. 

"Clint Eastwood is my role model," 
Rather said. "Hey, it's not as if I work in an 
industry obsessed by image and youth." 
Yeah, right... sr 

DougJessop has been in the broadcasting indus-
try since 1979. He can be reached through the 
Internet at: http://www.searcher.com/ 
STcomments.html 
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By George Wood 

woodgrs.sr.se 

Broadcasting and Cyberspace 

Many compa-
nies around 
the world are 

developing low cost ma-
chines to access the 
internet, often at high 
speeds, using digital TV 
satellites or cable TV 
networks. In the States, 
Oracle and other com-
panies are promoting 
their "NCs," network 
computers, as cheap 
hardware for World 
Wide Web access. At 
Home is developing sys-
tems to deliver fast Web 
access over cable TV 
networks. DirecTV al-
ready has its satellite-
based DirecPC system. 

European countries 
are slowly working in 
this direction, but until 
the mandated deregu-
lation of European 
Union telecommunica-
tions policies in 1998, 
the giant national pub-
lic telephone monopo-
lies are dragging their 
feet. Only in Scandi-
navia and Britain, where 
deregulation has al-
ready been implemented, is much happen-
ing. 

However, the telecom dinosaurs got 
shaken up on August 23, 1996, when the 
news broke that both British Sky Broadcast-
ing (BSkyB) and Germany's Bertelsmann 
plan to offer access to the Internet over 
their planned digital satellite television sys-
tems. According to the Financial Times, the 
BSkyB digital offerings will include home 
banking, home shopping, and other inter-
active services, via a conventional TV set 
fitted with a decoder. The services will be 

offered when BSkyB introduces its digital 
satellite television service in 1997. 

Even before the Financial Times story, 
BSkyB chief executive Sam Chisholm had 
said the company was considering a link-up 
with British Telecommunications (the 
former monopoly phone company) to sup-
ply interactive services (any satellite-based 
Internet access service needs to use phone 
links for the input from home users, plus 
high-speed lines connecting the Internet 
to the satellite uplink). 

There was less revealed about 

Bertelsmann's plans—just that it will allow 
access to the Internet on TV sets through its 
"Mediabox" digital TV decoder. 

Meanwhile, in Scandinavia, digital televi-
sion has brought the small town of Motala in 
southern Sweden is having a bit of a revival at 
its venerable Luxor TV factory, which was 
bought by the Finnish company Nokia in 
1984. Today the factory concentrates on satel-
lite TV receivers, and Nokia has had to double 
the workforce to deal with an order from 
Germany's Kirch Group for one million digi-
tal satellite receivers—what Nokia likes to call 
multimedia terminals. 

These are for Kirch's new digital satel-
lite TV service. Other terminals are being 
produced for the digital packages from the 
Scandinavian/Benelux FilmNet 
Multichoice, and Italy's Telepiu. A cable 
TV version of the Nokia Media Master ter-
minal will be out in the next few months, 
and a model to receive terrestrial digital 
televison should be ready at the end of 1997 
or the beginning of 1998. Besides digital 
TV, the terminals can also be used for 
Internet access and playing CD-ROMs. 

Even as digital services were starting to 
much of Europe outside Britain, a whole 
new series of analog channels have gone on 
the air to Britain and Ireland, as part of 
Rupert Murdoch's British Sky Broadcast-
ing package on Astra. 

First to appear was Sky Sports 3, which 
launched on Astra transponder 31 on Au-
gust 15th. The earlier-launched "Sky Sports 
2" operates more-or-less on weekends only, 
as one of seven channels that share tran-
sponder 47. Sky Sports 3, on the other 
hand, broadcasts for around 12 hours a 
day. 

More channels ap-
peared on August 31 
and September 1. The 
general entertainment 
Sky 2 launched on 
transponder 7 with a 
night of X-Files favor-
ites. It carries pro-
grams that don't fit 
into the Sky 1 
primetime schedule, mostly from BSkyB 
owner Rupert Murdoch's Fox Network in 
the U.S. Murdoch's plans to take over The 
Children's Channel have fallen through, 
and TCI's subsidiary Flextech will continue 
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to operate TCC, along 
with the Family Chan-
nel. So, Murdoch 
launched his own Fox 
Kids Network channel 
on October 19, shar-
ing time on Sky 2, in 
order to provide an out-
let for children's pro-
gramming produced 
by Fox. 

Country Music Television has moved 
from sharing the weak transponder 24 with 
Japan Satellite TV to round-the-clock ser-
vice on transponder 51. JSTV also moved— 
to transponder 53, which it now shares with 
a horse racing channel during the morning 
and afternoons, and with China Entertain-
ment Europe, which takes over four hours 
in the middle of the night. 

Granada's so-called seven channels 
launched on three Astra transponders on 
October 1st. Transponder 3 carries the 
general entertainment Granada Plus (0500-
2100) , along with the curiously named 
Granada Men and Motors (2100-0030). 

Transponder 58 is the home of the 
Granada Good Life package, with four sepa-
rate programs (or channels) : TV High Street 

(0500-0730), Health and Beauty (0800-
1030) , Food and Wine ( 1100-1335), and 
Home and Garden ( 1400-1630) . Transpon-
der 59 carries Granada Talk (0500-1900). 

The Weather Channel, which had been 
scheduled to take over mornings on tran-
sponder 60 (with Sky Movies Gold) on 
September 1, was delayed until October. 
Sky Movies Gold is starting an hour earlier, 
and is on the air from 1100 his British time, 
with the Weather Channel running 0600-
1100 British time. 

The final new English-language chan-
nels under the British Sky Broadcasting 
umbrella launch on November 1. BSkyB 
itself has announced a two hour a night 
Computer Channel, between 1800 and 2000 
British Time. Presumably it will share an 

existing BSkyB transponder (possibly Sky 
2). 

taper Brothers Television is coming 
to stra transponder 57 (former home of 
the Dutch channel SBS-6) on November 1. 
It will include series like China Beach, Muiphy 
Brown, and The New Adventures of Superman, 
as well as children's programming such as 
Looney Tunes cartoons. 

Like SBS-6, the other Dutch-language 
channels on Astra have closed their analog 
transponders and moved to digital pack-
ages. RTL 5 left transponder 64 and moved 
to the digital transponder 80 on Astra 1E. Its 
former spot was taken over by the German 
women's channel TM3 on September 1. 
The following day the channel closed down 
on Hot Bird 11.345 GHz. Veronica 6 has left 
transponder 51. RTL 4 has done likewise, 

and was replaced on transponder 52 by the 
new German-language QVC Deutschland. 

Following the launch of MSNBC in the 
U.S., programming from the new channel 
has been appearing on NBC's two Euro-
pean transponders. CNBC on Astra tran-
sponder 50 began relaying Internight, Time 
and Again, and 
(sporadically) 
The Site on week-
ends. Beginning 
September 9, 
two MSNBC programs began to appear 
daily on the NBC Super Channel transpon-
der on Eutelsat II-F1, with The Site late after-
noons and Internight carried live at 0200 
Centeral European Time. 

NBC says MSNBC is expected to launch 
in Europe in late 1997 as a digital channel. 

NBC and Eutelsat have signed a con-
tract that gives NBC Super Channel (which 
is changing its name to NBC Europe) a 12 
year home on the upcoming Hot Bird 5 
satellite. This is scheduled tojoin EuteLsatll-
Fi (current home of NBC Super Channel) 
and the other Hot Birds at 13 degrees East, 
when it is launched in 1999. 

BBC World and DMX radio channels 
have ceased on Hot Bird and are now avail-
able only on Eutelsat II-F1 at the 
same position, on 12.542 GHz, 
within the Italian Telepiu MPEG 
package. 

Italian satellite viewers and 

dealers are waiting with bated breath for 
the launch of Eutelsat's new Hot Bird 2 
satellite, scheduled for launch in Novem-
ber. Out of the 20 transponders on the new 
satellite, 10 have been leased by Italian 
media companies. 

Each of the 20 transponders can trans-
mit between four and eight digitarIV chan-
nels depending on the type of compression 
used. The 10 reservations are: Telepiu (4), 
RAI (2), Silvio Berlusconi's Mediaset ( 1), 
Cecchi Gari— owner of TMC and 
Videomusic channels ( 1) and the state-run 
telecommunications company Stet (2). 

Telepiu will use its transponders to trans-
mit its three existing terrestrial channels as 
well as a package of foreign satellite chan-
nels and PPV football. Mediaset is planning 

to offer several 
pay TV channels. 
RAI, which has 
leased transpon-
der space for 

eight channels, wifi probably transmit only 
two or three, but will use a different de-
coder than Telepiu. 

Along with itscligitall transponders, Hot 
Bird 2 will carry four analog transponders 
on 11.728, 11.747, 11.766, and 11.785 GHz. 
Portugal's RTP is expected to use one, and 
Dubai's EDTV will be moving from Hot Bird 
1. The Hungarian Broadcasting Corpora-
tion has announced that it has signed a 
contract with NetHold to distribute the 
existing M TV terrestrial channels via Hot 
Bird 2. 

Turner Broadcasting has begun trans-
mining a digital package in MPEG-2 on 
Astra  1F, 12.285 GHz. This includes CNN, 
CNN Radio, Cartoon Network, and TNT. 

in Europe 
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Radio 

Super Gold, on 7.38 MHz on transpon-
der 47 has changed its name to Classic 
Gold, with an improved signal quality, a 
slightly shifted emphasis in which decades 
are being played, and no news during the 
day. 

Country Music Radio appeared on the 
audio 7.38/7.56 MHz subcarriers on tran-
sponder 50 on September 1, but with a 
terrible signal. It announced that because 
of the poor quality it would be going off the 
air, returning a few days later with much 
improved audio. 

Bloomberg Business Radio is launching 
on transponder 31 (Sky Sports 3) on 7.38 
MHz. 

July 4 marked the launch of Voice of 
America programming on the World Ra-
dio Network (WRN). The VOA can be 
heard at 0500-0600 and 2100-2200 UTC on 
WRN I in Europe, on Astra transponder 22, 
audio 7.38 MHz. Kim Elliot's Communica-
tions Work/program is heard during 
the Sunday evening slot. The VOA 
replaces programming from Na-
tional Public Radio, which can still 
be heard on America One, on the 
same transponder, audio 7.74 MHz. 

Radio Sweden is also to get a 
new home on Eutelsat, on the NBC 
Super Channel transponder, also 
used by the WRN2 service to Eu-
rope. This will replace the Astra and 
Tele-X services, which will run in 
parallel for a few months. The 
Eutelsat relay will allow Radio Swe-
den to once again reach Swedes in 
the Canary Islands, which Astra has 
been unable to provide, as well as 
Greece. 

New Satellites 

Contrary to previous informa-

tion and Intelsat own's WWW pages 
(http://www.intelsatint), the new 

Intelsat 709 satellite is being deployed at 50 
degrees West (rather than the previously 
reported 18 degrees), while Intelsat 705 
replaces Intelsat 515 at 18 degrees West. 

On August 8, an Ariane 4 rocket placed 
into orbit Italy's Italsat-F2 and France's 
Telecom-2D. Italsat will provide voice data, 
and digital television broadcasting through-
out Italy. It carries nine Ka-band transpon-
ders, and complements Italy's existing 
Italsat-F1 satellite. 

Telecom will be used for civilian tele-
phone, data, and television links within 
France and between France and its over-
seas territories. The satellite will also be 
used by the French military for its Syracuse-
2 military communications program. It is 
equipped with 10 C-band transponders, 
five X-band transponders, and 11 Ku-band 
transponders. 

Scandinavia 

New public service TV channels 
launched in Denmark and Norway on Au-
gust 31. In Denmark, the public service 
Danmarks Radio has started DR2 (and the 
existing channel is now known as DR1). 
The new channel will primarily concen-
trate on young viewers. It is on Intelsat 707 
on 11.667 GHz D2-MAC. 

On August 30, both DR1 and DR2 also 
launched on Intelsat 707 on 11,592 in 
MPEG2. 

Denmark's commercial channel TV2 is 
planning to respond by launching its own 
second channel. This is expected to start in 
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till 

the new year, and will also be relayed via 
satellite. 

Norway's NRK has started NRK 2, which 
is also aimed at younger viewers. It is also on 
Intelsat 707, on 11.485 GHz in D2-MAC. 

As the new channels were starting, TV 
Pluss Norway went off the air on September 
1. According to the screen text on Intelsat 
707 11.679 GHz, the station's new own-
ers—rival TV Norge (owned byABC's Scan-
dinavian Broadcasting System), the Norwe-
gian Labor Party newspaper chain A-
pressen, and the giant publishers 
Schibsted—are developing a new format. 
The station is to return to air on a new 
transponder. 

The new FTV MPEG service from Fin-
land to Europe reported last time is ex-
pected to start on Hot Bird this Fall. It will 
also carry two audio services from Radio 
Finland, one a simulcast of the existing 
audio now on Eutelsat II-Fl; the other will 
carry some of the Radio Finland program-
ming currently heard on shortwave. 

The Swedish government has approved 
a plan by Swedish Television to offer its two 
SVT channels on satellite. The goal is to 
reach several thousand Swedish households 
that pay annual license fees, but are outside 
the reach of Swedish Television's transmit-
ters, as well as Swedes living in other parts of 
Europe: 60,000 households altogether. 

Until now, the only SVT satellite chan-
nels were encoded as a feed to Norwegian 
cable systems. The new SVT package is to be 
co-ordinated with the FTV package from 
Finland, and will be broadcast from one of 

the "Nordic" satellites at 5 degrees 
East or 1 degree West. 

Other Services 

Middle East 

Israel's new Amos satellite is 
carrying MPEG-2 test transmis-
sions for Antenna Hungarian's 
four channel digital package. 

After pressure from the Turk-
ish government led to the Kurdish 
channel MED-TV losing its 
Eutelsat uplink from Poland on 
July 1, the station returned via 
Intelsat 705 at 18 degrees West, on 
11.075 GHz. It is illegal under 
Turkish law to espouse Kurdish 
separatism, and even use of the 
Kurdish langage has been 
supressed. As Intelsat is based in 
Washington, DC, Turkey has asked 
the United States to stop the re-
lays of MED-TV. According to a 
statement from the American 
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Embassy in Ankara, a private Belgian com-
pany has signed a contract with Intelsat, for 
the relay. The statement adds that the U.S. 
government has "no 
authority to approve or disapprove con-
tracts by Intelsat with entitites operating 
outside the United States." 

Iraq has been turned down in a bid for 
access to the Arabsat system, frustrating its 
goal of broadcasting TV programs to the 
Arab world. The director of Baghdad Tele-
vision was in Cairo in mid-July, seeking 
permission from the Arab nations that con-
trol the system. Arab diplomats say no one 
supported the Iraqi request. The satellite is 
controlled by the Saudi-based Arab Tele-
communications Organization. 

Arabsat 2A has been putting out strong 
signals from 26 degrees East, seen as far 
away as Norway! On August 27 Libya's 
Peoples' Revolution TV started regular 
broadcasts on Arabsat 2A on 12.700 GHz. 
Before this, Libya was testing on this satel-
lite at 12.518 GHz. 

Asia 

China has suffered another space set-
back, as the domestic Chinasat-7 satellite, 
launched on a Long March rocket on Au-
gust 18, failed to enter orbit A rocket en-
gine reportedly shut down 48 seconds too 
soon, causing a failure at the key moment 
when the satellite separated from the rocket. 
China has suffered a series of Long March 
failures, including the explosion of the 
rocket carrying an Intelsat satellite in Feb-
ruary, which killed at least 13 people. After 
that calamity, Intelsat and other operators 
shifted planned launches to rival commer-
cial operators. 

Rupert Murdoch's British Sky Broad-
casting is expanding overseas. Sources tell 
Tele-satellit that Sky Sports is set to expand to 
India and some areas of Asia. Apparently, 
advertisements for the channel are already 

being seen in India. 
On September 6, the Indian govern-

mere announced approval fzeil.million 
dollar direct foreign investmeitl for 
Murdoch's News Television India Private 
Ltrd (NTVI). This gives NTVI clearance to 
operate as an Indian company, breaking 
the barrier that has kept foreign broadcast-
ers out of India. Murdoch's Star-TV owns 
40 percent of NTVI, with the rest owned by 
a Mauritius-based offshore company headed 
by a non-resident Indian. If NTVI applies to 
become a broadcaster, and if Indian law is 
changed to allow satellite uplinks directly 
from the country, Star will be better placed 
than any rivals in the direct-to-home TVRO 
market, with programming originating in 
India, rather than beaming in from abroad. 
Four Star-TV channels already reach India 
via cable networks in the major cities. 

JSkyB, Rupert Murdoch's planned Japa-
nese digital TV venture, has contacted rival 
PerfecTV with hopes of the two companies 
using a compatible digital TV system, ac-
cording to a report on the Kyodo news 
service. PerfecTV launched Japan's first 
digital TV package on October 1st with a 
package of channels from the JCSA T-3 sat-
ellite. Full service is due from early next 
year when 70 TV channels and 100 radio 
channels are due to be part of the package. 

Murdoch's JSkyB, which will also use 
the same satellite, is anxious to use a com-
patible system so homes with JCSA T-3dishes 
and receivers can easily subscribe to both 
services. 

New channels will join existing cable 
and satellite TV channels in the PerfecTV 
service and many viewers of existing ser-
vices can expect better programming from 
October as the stations relaunch their sched-
ules for the digital package. 

Sports channel Sports-i will be extend-
ing hours and changing name to "Sports-i 
ESPN" to reflect the greater role that ESPN 
will take in the service. The Golf Channel is 
also advertising its new service. Other new 
channels include a Japanese version of the 
Hong Kong-based Chinese Television Net-
work. Two other companies, including 
Hughes' DirecTV, are planning to launch 
digital packages in Japan. 

Shandong TV has begun broadcasts on 
Apstar lA ( 134 degrees East) on 4.100 GHz. 
Other Chinese stations on this satellite in-
clude: ZTV on 4.020 GHz, CCTV 1 on 3.860 
GHz, CCTV 2 on 4.180 GHz, SCTV on 
4.080 GHz, and XZTV on 4.044) GHz. 

Indonesia's Palapa B2P satellite, with-
drawn from service on March 1 after the 
launch of the new Palapa Cl satellite, has 
been acquired by the Philippines. Renamed 
Mabuhay, it's been moved from its former 
home at 113 degrees East to 144 degrees 
East. It carries 14 C-band transponders, 
capable of providing coverage to Southeast 
Asia. It will be used by its new owner, the 
Mabuhay Philippines Satellite Corporation, 
until the MPSC's own spacecraft goes into 
orbit, scheduled for early 1997. 

Finally, if I can stray into North 
America....not everyone can tune into the 
World Radio Network relay on Galaxy 5, as 
it is on the WTBS transponder 6, which is a 
scrambled signal. Older receivers are un-
able to tune in subcarriers on scrambled 
VC II+ channels. Ray Robinson writes that 
there is an alternative. During the night, 
WRN programming, including Radio Swe-
den, is relayed on medium wave across 
Canada on the CBC Newsworld service. But 
CBC Newsworld can also be heard on an 
unscrambled satellite channel, via Anik E2 
at 107.3 degrees West, transponder 6, au-
dio 5.58 MHz. Radio Sweden in English can 
be heard at 0503-0530 UTC, and again one 
hour later on the subcarrier 5.41 MHz. 

Thanks as well to Curt Swinehart, James 
Robinson, Richard Karlsson, Mark Mahabir, 
Coro Amihari, and Tek-satellit Newsfor their 
contributions. sr 
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By Steven J. Handler 

MSNBC VS. CNN 

Gencrai Electric, the corporate gi-
ant that owns NBC, has teamed 
up with Microsoft, the colossus of 

the computer software industry. News of 
their upcoming marriage had echoed in 
the halls of TVRO viewers' homes. All eyes 
and ears awaited the fateful delivery of their 
offspring, MSNBC. This summer MSNBC 
hit the C-band airwaves using Galaxy 1, 
Channel 10. 

It came, I viewed, and in simple lan-
guage, I'm disappointed. I prefer CNN. 
MSNBC comes to your screen armed with 
the resources of NBC-owned and affiliated 
IV stations around the country and their 
vast army of reporters and "on air" person-
alities. Catchy slogans such as "It's time to 
get Connected" and "MSNBC the news you 
need from the people you know" abounded 
on their broadcasts. But slogans aren't 
enough. 

Those who clicked off the networks to 
watch CNN's coverage of the Gulf War 
know the depth of CNN's news coverage. 
Day in and day out CNN provides thorough 
coverage of both the major and routine 
events that affect our lives. For me, CNN is 
the gold standard of news coverage. 
MSNBC's coverage isn't bad, but side by 
side against CNN, I find MSNBC doesn't 
cut the mustard. Perhaps in time MSNBC 
will evolve and I'll change my mind. But for 
now, it's click off MSNBC and back to CNN. 
I almostforgot to mention the Microsoft 

("MS") part of MSNBC. Blended with 
MSNBC's television broadcasts is their 
Internet news connection, located at http:/ 
/www.msnbc.com on the world wide web. I 
took a peek, and thanks, Microsoft, but no 
thanks. I've seen your world and I don't like 
it. Call me old fashioned, but I enjoy sitting 
down in the morning slugging down my 
fresh cup of caffeine soup while flipping 
the pages of the morning paper. That's 
right, paper. You know the stuff: you can 
touch it, smell it, and feel it. 

News via the web just doesn't excite me. 
You can't send the dog to go fetch a web 

Galaxy 9 launched earlier this year into 
its 123 deg West orbital slot until 
replaced there by Galaxy 10 (Hughes 
Communications, Inc) 

page. Nor when I'm done with my early 
morning read am I left with newsprint-
covered fingers that I wear as a badge of 
honor. And heck, it took me years to learn 
the proper way to fold a tabloid. This fossil 
is sticking with print for my news read of the 
day. 

Make your own comparison. CNN uses 
Galaxy 5, Channel 5. For those whose atten-
tion span is short, try CNN Headline News 
on Galaxy 5, Channel 22. Their stories are 
more bite-sized and they repeat the news 
often, they repeat the news often, they 
repeat the news often. CNN International 
and CNNfn (financial network) share Chan-
nel 16 on SpaceNet 3. I think the quality of 
CNN's financial reporting is good, but pre-
fer the original CNN to CNN International. 

By the time this issue is in your mailbox, 
News Corporation, the international news 
conglomerate, should be on the air with 
the Fox News Channel. Rupert Murdoch 
appears to be a shrewd judge of the public's 
wants and desires. His endeavors in print, 
satellite and broadcast media appear to be 

successful. Perhaps News Corp's entry into 
the fray will get me to consider switching off 
CNN. 

How vast is the cable and satellite TV 
news market? Will MSNBC, Fox, and the 
throngs of new want-to-be news channels 
draw additional viewers to their news chan-
nels? Or will they simply cannibalize the 
existing viewers of the CNN and network 
news programs? New entries will find that 
CNN has built up one of the best news 
organizations in the world. The question is 
whether the newcomers will be able to 
wrestle audience and market share. 

Britannia Doesn't Rule the U.S. 

TV Waves 

For those that love listening to British 
accents, BBC Television provides a look at 
world news from a different, more conti-
nental perspective. Unfortunately, catch-
ing them is not easy. BBCBreakfastNewscan 
often be seen on domestic C-band tran-
sponders. However, their feeds move 
around faster than a chicken at a fast food 
convention. 

Past reports of their early morning air-
ing from 2:55 to 3:25 a.m EST Sundays 
through Thursdays, include using Telstar 
401, Channel 17; Galaxy 4, Channels 5 and 
11; and Galaxy 9, Channel 1. Where their 
feeds will be in the future is anybody's 
guess. In your search, I suggest trying the 
above three birds as well as Telstar 402R 

BBC Radio Via Satellite 

The BBC World Service has long had 
the reputation of providing objective and 
unbiased news reporting. This tradition of 
news excellence dates back to World War 
II. Their English language broadcasts can 
be heard throughout the U.S. on satellite. 
They broadcast on Satcom G-3, Channel 7, 
using a 5.40 MHz audio subcarrier. When 
you tune in, use your receiver's controls to 
switch from C-Span's audio on 6.8 MHz to 
the BBC. Unlike listening to their broad-
casts over the crackle and pop of the short-
wave band, the satellite channel audio is 
crystal clear. If you are looking for quality 
news coverage, you can't go wrong tuning 
in. 

Franc Talk 

News from France is available here in 
the United States. I checked out the feed of 
the French network, France 2's Le Journal 
program observed at 6 p.m. EST using 
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Galaxy 9 is home to the Computer 
Television Network. (Hughes 
Communicat ons, Inc.) 

Telstar T401, Channel 4. Broadcast are in 
French with English subtitles. Their news-
casts are slightly less that a half hour in 
length. If you can't find the feed, Mind 
Extension University airs France 2's news 
programs at 7 p.m. EST, weeknights. They 
use Galaxy 5, Channel 21. 

Take a Byte out of this 

Channel 

If you use a computer at work or home, 
you may find the Computer Television Net-
work (CTVN) offers programs that both 
entertain and help improve your produc-
tivity. CTVN launched this summer using 
the new Galaxy 9on Channel 23. Programs 
are typically a half hour in length and cover 
topics ranging from the Internet to setting 
up a home office. CTVN's World Wide Web 
site located at http://www.ctvnetcom can 
provide more information. 

There's a Whole Galaxy out 

There 

Galaxy 'As not only the home of CTVN 
but has other major tenants including 
Viacom's Showtime, Nickelodeon, The 
Movie Channel and MTV networks. 
Launched in May of this year, current plans 
call for Galaxy 9 to be replaced in its 123 
degree orbital slot by Galaxy 10, scheduled 
for launch in early 1998. Plans call for 
Galaxy 9to then be moved to a new location 
and used for general video distribution. 

Galaxy 9isa spin-stabilized HS-376 satel-
lite built by Hughes Space and Communi-

catifflsCompany. It carries 24 sixteen-watt 
C-band transponders. 

Galaxy /0 will be an HS-601 body stabi-
lized spacecraft also built by Hughes. 
Plans call for it to carry a dual payload of 24 
sixteen-watt C-band transponders as well as 
24 sixty-three-watt Ku-band transponders. 
Hughes Communications has a very inter-
esting site on the World Wide Web. Visit 
them at http://www.hcisatcom for more 
i nformation. 

Moo've Over QVC and Home 

Shopping Network 

Just when I thought that I'd seen every 
type of product hawked on one of the 
("wiling array of home shopping TV net-
works, I found something new. Shipping 
their products by UPS or Fed Ex is out for 
this merchandise, as the local delivery man 
has a tough time toting 1,000 pound heif-
ers. 

Superior Livestock Auction has brought 
cattle auctions into the 21st century. These 
folks now claim to be the largest livestock 
auction in the U.S. through the use of 
satellite technology. No bull, this high tech 
cattle beauty pageant allows geographically 
dispersed potential buyers to view the cattle 
before they buy, and it's sure easier than 
roving the country attending cattle auc-
tions each week. 

Begun in January 1987, this on-the-air 
parade of prime beef has grown. They now 
market over one million head of cattle each 
year from cattlemen in 42 states, Canada, 
and Mexico. 

Superior maintains a regular schedule 

Galaxy 9 satellite carries some of the 
leading names in cable television 
programming. (Hughes Communications 
Inc.) 

of auction sales using Telstar T-402R, Chan-
nel 20. Each Wednesday at 1 p.m. EST 
feeder pigs go to auction, and at 1:30 p.m. 
EST stockers and feeder cattle go under the 
gavel. Every other Saturday at 9 a.m. EST an 
auction preview airs, with videos of the 
cattle for auction. Their sale day preview 
show even has commercials with special 
appeal to those in the cattle business. At 10 
a.m. EST the bidding starts. 

Cattle have been shown in their natural 
surroundings with their location subtitled 
on the TV screen. I find these broadcasts 
fascinating: when time permits I sit back 
and, in the serene comfort of my easy chair, 
watch future members of the food chain 
strut their stuff. 

Dueling Dishes, Prices Falling 

Price wars have broken out. Rebates, 
coupons, and other incentives have hit the 
DBS satellite TV industry. Competition is 
heating up between DirecTVand Echostar's 
Dish Network. Viewers can now purchase a 
system for under $200 after incentives. The 
consumers will be the prime beneficiaries 
of the DBS price wars. How low a price is 
rock bottom? Who knows, but take a look at 
the cellular phone industry where they give 
away the phone to get you to buy the ser-
vice. Is this what the future holds for the 
DBS industry? 
I believe John and Jane consumer don't 

care whether the program reaches them 
over the air, by cable, satellite, or telephone 
line. They just want a vast selection of pro-
gramming appearing on their screen, in 
near perfect audio and video quality. To 
the viewer, it's what's on the air that counts. 

More News Channels In Our 

Future? 

From unreliable, unnamed, and poten-
tially imaginary sources, word has leaked 
that several other news channels may be in 
the works. An unnamed British tabloid may 
put out an all Royals news channel, with 
complete coverage of the British Royal Fam-
ily, 24 hours a day. After all, we just can't get 
enough of their Royal frivolity and family 
antics. Not to be outdone, several Ameri-
can supermarket tabloids may join forces 
and launch their own news channel. Un-
named as yet, theywill concentrate on UFO 
and Elvis sightings, with indepth reporting 
on the lives of the people who are lucky 
enough to experience these phenomena. 
You never know what you'll see, On The Air. 

Sr 
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rAVIGATION ATELLITES 

By Steve Dye, sdeye99@aol.com 

GLONASS-The Russian GPS 

n this issue of Satellite Timeswe will look 
at an alternative satellite navigation 
system, the Russian Ministry of De-

In the GLONASS system, a receiver de-
termines its position by processing the in-
bound signal from each satellite and quan-

fe nse version of GPS-GLONASS. tifying the time of arrival (TOA) just as GPS 
GLONASS is an acronym de-
rived from Global Navigation 
Satellite System. Like GPS, it 
provides users the ability to 
determine three dimensional 
position, velocity, and accu-
rate time referencing. 

Also similar to GPS, the 
GLONASS system is com-
prised of 24 satellites and a 
ground monitoring network 
which providies telemetry to 
the satellites for status and 
control purposes. Each satel-
lite is in a 19,100 kilometer 
(11,937 mile) orbit with an 
inclination of 64.8 degrees. 
The orbital period is slightly 
shorter than GPS, at 11.25 
hours. The antennas on each 
satellite have a wide 
beamwidth in excess of 30 
degrees. This means the navi-
gation service is also avail-
able to users at altitudes of 
2000 kilometers ( 1,250 
miles), ideal for navigating 
to space stations and other 
space vehicles. 

In 1988, the then-Soviet 
Union offered the world free, 
unrestricted use of the 
GLONASS system even 
though it consisted of less 
than 10 satellites. The 
GLONASS system operates 
two services just as GPS sys-
tem does. These are known 
as the standard position ser-
vice (SPS) allocated for civil-
ian use, and the high preci-
sion service (HP) available 
exclusively to military users. 

does. The difference is that while GPS uses 
the same frequency with a different pseu-
dorandom code used for each satellite, 
GLONASS uses the same code for each 
satellite, but a different frequency (in most 
cases). Some GLONASS system satellites 
ac tually share the same frequency, but their 
signals are sent only when in the appropri-
ate orbital position. The principle of using 
the same code with different frequencies is 
kiiown as frequency division multiple ac-
cess (FDMA). The codes used are pseudo-
random noise (PRN) in nature, but with 
different chip rates to those in GPS. Table 
1 shows these values . 

As can be seen, the course acquisition 
(C/A) code has the same 1 millisecond 

cycle time as GPS. The GLONASS 
satellites carry three on-board ce-
sium clocks, providing a timing 
standard similar to that offered 
by GPS. The clocks, also subject 
to offset and bias from system 
time, induce errors in the rang-
ing measurements as GPS would. 
The frequencies used in the 
GLONASS system depend on the 
individual satellite in question 
since they typically have their own 
L-band frequency. The Li fre-
quency is calculated according 
to the following formula. 

TABLE 1: Current GLONASS Constellation 

Information 

All GLONASS spacecraft are part of the general Cosmos series of satellites. The Cosmos 
numbers (nnnn) invoked by USSPACECOM have often differed from the numbers (NNNN) 
associated in Russia; when different, the USSPACECOM Cosmos numbers are shown in 
parentheses. The corresponding GLONASS numbers are Russian numbers. 

The operating frequencies in MHz are computed from the channel number K. Frequencies 
(MHz) are L1 = 1602.0 + 0.5625K and L2 = 1246.0 + 0.4375K. 

Cosmos ID Channel Inc GLONASS 
NNNN innnn) (Catalog #) number (hg) number 

COSMOS 2111 90-110C (21008) 23 65.1 GLONASS 249 
COSMOS 2178 92-0058 (21854) 2 65.1 GLONASS 769 
COSMOS 2179 92-005C (21855) 23 65.1 GLONASS 771 
COSMOS 2204 (2205) 92-047B (22057) 24 64.8 GLONASS 756 
COSMOS 2206 (2204) 92-047A (22056) 1 64.8 GLONASS 774 
COSMOS 2235 (2336) 93-010C (22514) 21 65.1 GLONASS 759 
COSMOS 2236 (2235) 93-010B (22513) 5 65.1 GLONASS 757 
COSMOS 2275 (2277) 94-021C (23045) 10 64.7 GLONASS 758 
COSMOS 2276 (2275) 94-021A (23043) 24 64.7 GLONASS 760 
COSMOS 2277 (2276) 94-021B (23044) 3 64.7 GLONASS 761 
COSMOS 2287 94-050A (23203) 22 64.8 GLONASS 767 
COSMOS 2288 (2289) 94-050C (23205) 9 64.8 GLONASS 770 
COSMOS 2289 (2288) 94-0508 (23204) 22 64.8 GLONASS 775 
COSMOS 2294 (2296) 94-076C (23398) 12 65.0 GLONASS 762 
COSMOS 2295 (2294) 94-076A (23396) 21 65.0 GLONASS 763 
COSMOS 2296 (2295) 94-0768 (23397) 13 65.0 GLONASS 764 
COSMOS 2307 95-009A (23511) 1 64.7 GLONASS 765 
COSMOS 2308 95-009B (23512) 10 64.7 GLONASS 766 
COSMOS 2309 95-009C (23513) 3 64.7 GLONASS 777 
COSMOS 2316 95-037A (23620) 4 64.9 GLONASS 780 
COSMOS 2317 95-0378 (23621) 9 64.8 GLONASS 781 
COSMOS 2318 95-037C (23622) 4 64.8 GLONASS 785 i 
COSMOS 2323 95-068C (23736) 6 64.8 GLONASS 776 ‘ 
COSMOS 2324 95-0686 (23735) 11 64.8 GLONASS 778 (Spare) 
COSMOS 2325 95-068A (23734) 6 64.8 GLONASS 782 ' 

The GLONASS NNN series orbits in three distinct planes that are 120 
degress apart. Each plane has eight "slots." Following are the members of the planes/slots. 

Plane 1 
slot-1 771 
slot-2 757 
slot-3 763 
slot-4 762 
slot-5 249 
slot-6 764 
slot-7 759 
slot-8 769 

Plane 2 
s ot-9 776/778 
s ot-10 781 
s ot-11 785 
s ot-12 767 
s ot-13 782 
s ot-14 770 
s ot-15 780 
s ot-16 775 

Plane 3 
slot-17 760 
slot-18 758 
slot-19 777 
slot-20 765 
slot-21 756 
slot-22 766 
slot-23 761 
slot-24 774 

For more information on the GLONASS system contact: Coordinational Scientific Information 
Center (CSIC) Russian Space Forces. 

E-Mail: dcslelki3.bltnet; shmIc4#1k13.Ikl.rssl.ru; sfcs c@mx. iki. rssi . ru 

f MHz = 1602+ (n x 0.5625 MHz) 
(Where n is the channel or satel-
lite number) 

The L2 frequency for each 
satellite is calculated using a simi-
lar formulae: 

f MHz = 1246+ (n x 0.4375 MHz) 

As an example, channel 3 in 
the GLONASS system is 
1603.6875 MHz for Li and 
1247.3125 MHz for the L2 fre-
quency. 

To say each satellite has its 
own frequency is not exactly cor-
rect. The same frequencies can 
be reused by satellites placed in 
an antipodal orbital slot (i.e., 
provided they are on opposite 
side of the earth), thus not caus-
ing interference which would de-
grade the accuracy. 

The civilian service specifica-
tion quotes an accuracy within 
100 meters ( 110 yards) and a 
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velocity accuracy of 0.15 meters per second 
(m/s) (6 inches per second). It appears 
that so far that the Russians have not intro-
duced selective availability; measurements 
performed reveal an accuracy in the order 
of 26 meters (28.4 yards) with velocity mea-
surements down to 0.04 m/s. ( 1.6 inches 
per second). The performance tef 
GLONASS exceeds GPS in one aspect-it 
provides a better visibility to satellites in 
Northern latitudes greater than 50 degrees. 

Differential GLONASS 

currently, no din ei en tial GLONASS ser-
vice exists on the scale that GPS users can 
enjoy. Discussions are underway regarding 
a varie ty ofsolutions to this, including equip-
ping the Russian military space force's com-
mand and control sites with differential 
equipment. Since these sites have already 
been precisely surveyed, most of the ground 
work has been completed. A second pro-
posal utilizes the existing maritime radio 
beacons to transmit the differential correc-
tions, offering a solution on par with the 

U.S. Coast Guard 
DGPS system. Addi-
tionally, the Russians 
are planning to apply 
DGPS and differential 
GLONASS tech-
niques at airports for 
use in all categories of 
landing and ap-
proach. This system is 
comparable to the 
Federal Aviation 
Administration's 
plans for using local 
area differential GPS 
(LADGPS) systems. 
GLONASS and 

GPS together would 
provide a formidable 
satellite navigation system with one system 
augmenting the other. GPS equipment 
manufacturers are now marketing dual sys-
tem receivers, taking advantage of 
GLONASS and Glasnost. One problem that 
had to be overcome in designing the dual 
system receivers was standards. The Rus-
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sian system uses its own coordinate and 
time referencing system-a system not widely 
used outside Russia. However, by applying 
on-board firmware that converts between 
the two standards, the problem was solved 
and dual system integrity is now available. 

SF 

TABLE 2: Current Keplerian Element Sets for the GLONASS constellation 

Glonass 49 (249) 
1 21008U 90110C 
2 21008 65.2362 
Glonass 54 (769) 
1 21854U 920056 
2 21854 65.1883 
Glonass 55 (771) 
1 21855U 92005C 
2 21855 65.1853 
Glonass 56 (774) 
1 22056U 92047A 
2 22056 64.7251 
Glonass 57 (756) 
1 22057U 920476 
2 22057 64.7327 
Glonass 60 (757) 
1 22513U 93010B 
2 22513 65.1945 
Glonass 61 (759) 
1 22514U 93010C 
2 22514 65.2136 
Glonass 62 (760) 
1 23043U 94021A 
2 23043 64.6088 
Glonass 63 (761) 
1 23044U 94021B 
2 23044 64.6062 
Glonass 64 (758) 
1 23045U 94021C 
2 23045 64.5915 
Glonass 65 (767) 
1 23203U 94050A 
2 23203 64.7630 
Glonass 66 (775) 
1 23204U 94050B 
2 23204 64.7445 

96274.96121677 .00000007 00000-0 00000+0 0 2864 
81.14990008835 270.1076 89.8066 2.1309855845249 

96277.91743529 .00000032 00000-0 00000+0 0 3478 
80.67480015649 23.0851 337.0067 2.1310461936428 

96276.10889737 .00000015 00000-0 00000+0 0 3359 
80.7411 0007655 192.1487 167.8498 2.13102005 36373 

96275.06798326 -.00000049 00000-0 00000+0 0 2656 
319.8592 0006131 263.2964 96.6981 2.13103165 32446 

96275.83396556 -.00000049 00000-0 00000+0 0 2325 
319.8620 0008122 307.3704 52.6183 2.13102551 32430 

96276.16413745 .00000016 00000-0 00000+0 0 9768 
80.6096 0007646183.3498 176.6618 2.13102623 28165 

96276.45815286 .00000018 00000-0 00000+0 0 9714 
80.5993 0011263 181.2192 178.7955 2.13101879 28172 

96277.00460577 -.00000047 00000-0 00000+0 0 4073 
320.1368 0007455 201.3490 158.6818 2.13102791 19305 

96276.41779664 -.00000049 00000-0 00000+0 0 3776 
320.15600031881 205.6685 154.2358 2.13102858 19298 

96276.12613648 -.00000050 00000-0 00000+0 0 3844 
320.16750010129 28.7209 331.3988 2.1310185119288 

96276.26347110 -.00000003 00000-0 00000+0 0 3450 
200.5242 0006672 151.7215 208.3370 2.13101997 16683 

96276.02778652 -.00000001 00000-0 00000+0 0 3610 
200.5651 0015003344.5011 15.4750 2.1310216616673 

Glonass 67 (770) 
1 23205U 94050C 96275.44100841 .00000004 00000-0 00000+0 0 3471 
2 23205 64.7567 200.5658 0002058 284.0615 75.9352 2.13102666 16663 
Glonass 68 (763) 
1 23396U 94076A 96275.28490536 .00000009 00000-0 00000+0 0 3256 
2 23396 65.1294 80.6813 0029909 188.0338 171.9336 2.13102382 14500 
Glonass 69 (764) 
1 23397U 94076B 96277.80746025 .00000031 00000-0 00000+0 0 3091 
2 23397 65.1181 80.6031 0011025321.8567 38.0856 2.13101822 14552 
Glonass 70 (762) 
1 23398U 94076C 96275.34486519 .00000009 00000-0 00000+0 0 3307 
2 23398 65.1076 80.6628 0001595269.9908 90.0071 2.13101703 14511 
Glonass 71 (765) 
1 23511U 95009A 96276.24174577 -.00000050 00000-0 00000+0 0 2406 
2 23511 64.6238 320.4361 0008232 221.4772 138.5238 2.13103592 12258 
Glonass 72 (766) 
1 23512U 95009B 96277.30010203 -.00000046 00000-0 00000+0 0 2517 
2 23512 64.6136 320.4030 0006566301.8673 58.1309 2.13101528 12275 
Glonass 73 (777) 
1 23513U 95009C 96277.12247695 -.00000047 00000-0 00000+0 0 2639 
2 23513 64.6223 320.4243 0015053 205.1938 154.7942 2.13102875 12272 
Glonass 74 (780) 
1 23620U 95037A 96275.49849180 .00000003 00000-0 00000+0 0 1870 
2 23620 64.8156 200.4138 0018575 170.1963 189.8620 2.13102826 9273 
Glonass 75 (781) 
1 23621U 950376 96276.14531926 -.00000002 00000-0 00000+0 0 1971 
2 23621 64.8263 200.4000 0018265 181.2354 178.7807 2.13102034 9280 
Glonass 76 (785) 
1 23622U 95037C 96277.61122407 -.00000016 00000-0 00000+0 0 2005 
2 23622 64.8199 200.3502 0036677166.3317 193.7904 2.13102409 9310 
Glonass 79 (782) 
1 23734U 95068A 96275.38280590 .00000004 00000-0 00000+0 0 1705 
2 23734 64.8255 200.3358 0018398321.7452 38.1532 2.13102005 6232 
Glonass 78 (778) 
1 23735U 950686 96277.93015137 -.00000019 00000-0 00000+0 0 1664 
2 23735 64.8160 200.2404 0007429 217.0035 142.9682 2.13125149 6285 
Glonass 77 (776) 
1 23736U 95068C 96276.08652814 -A0000001 00000-0 00000+0 0 1457 
2 23736 64.8086 200.3228 0007866 203.2237 156.7633 2.13102033 6246 
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ADIO STRONOMY 

Jeff Lichtman 

A Rare Find 

In the quest for active amateur radio astronomers, I must say that one of the 
most enthusiastic amateurs around is 

SARA (Society of Amateur Radio Astrono-
mers) member, Dr. David Moore. 

Dave and I met through a phone call 
back in 1991. Dave had seen a feature 
article I had written for Science Probe maga-
zine, entitled "Signals from the Cosmos." It 
wasn't long before Dave was building and 
experimenting with a simple system. In the 
following paragraphs, you will see how far 
he has progressed! 

Dr. Dave Moore with military surplus antenna, redesigned for 
radio astronomy use. 

As a physics teacher at Brookwood High 
School in Snellville, Georgia, Dave is a 
driving force in teaching his students the 
theories of physics and, of course, radio 
astronomy. To his credit, many of his stu-
dents have gone on to careers in engineer-
ing and science. One student went on to 
win a major science fair for her work in cold 
fusion, and later was asked to work at the 
Fermi Lab during her college term. Dave is 
also an active ham radio operator ( 
KC4YFD) and is associated with the Alford 
Radio Club of Stone Mountain, Gwinnett 

County, Georgia. 
A few months ago, 

Dave found out about a 
surplus radar antenna 
and mount. Itwas a 1968 
vintage Scientific At-
lanta system used by the 
military (shipboard) i 
during the Gulfwar and 
then put to use by a 
research company in 
the local area. This fast 
slew type system was 
used to track aircraft. 
When Dave heard 
about this find, he 
promptly put in a bid 
for $ 160.00, never 
thinking he would get 
anywhere close to what 
it was worth. You 
guessed it: he's now the 
proud owner of this Sci-
entific Atlanta antenna 
and pedestal! 

Originally refur-
bished in 1985, the 
eight foot antenna and 
front end are fully op-
erational as received. 
Dave had to do some 
rewiring of the servo 
system for control pur-
poses and a lot of clean-
ing. The focal length is 

36 inches with a F/D of .37, HPBW is 6.4 
degrees, and it exhibits 29 dB of gain. The 
total weight is 1600 pounds. The mounting 
pad took 1830 pounds of Sakrete cement. 

Moving the antenna from Marietta, 
Georgia, took a bit of doing. With the help 
of a fellow ham radio operator (who just 
happened to have a wrecker truck), the 
antenna was brought to Oakwood, Geor-
gia, until the pad was cured. At that point, 
the antenna was moved to Dave's rural 
home in Carl, Georgia, and placed on the 
pad. The antenna will be used for L-band 
work at 1.4 GHz. 

Not surprisedly, the wife of one ofDave's 
neighbors was so horrified by the sight of 
the antenna, she put their home on the 
market before she had even informed her 
husband; obviously, they had no love for 
radio or hard science! Dave informed me 
that his new neighbor's father is a ham 
radio operator and they are quite used to 
seeing all types of antennas. 

The front end portion had to be slightly 
modified. Originally there was a five dipole 
configuration installed. All of the front end 
electronics were removed to determine 
which modules would stay and which would 
go. Some of the modules were originally 
used for the purpose of slewing the an-
tenna to different locations when aircraft 
were being tracked. These modules will not 
be needed for the work Dave will be doing. 

The electronics portion of the radio 
telescope has been engineered by Carl 
Lyster (RF engineer for Radio Astronomy 
Supplies). The front end will be set up for 
thermoelectric liquid cooling. The elec-
tronics for the front end will be housed in 
the pedestal of the antenna and the signal 
processing equipmen t will be housed in the 
home observatory. Dave had to construct 
power supplies for the voltages needed for 
the specific front end modules and a 200 
volt supply for the field coils. In addition, 
special bandpass filtering had to be made 
for this front end. As pointed out earlier, 
the antenna had modules from 1968 and 
1985, all some what noisier than today's 
receiving equipment. 

With the help of Stan McDonald (a 
friend who works for Scientific Atlanta), an 
antenna control unit was built to interface 
the antenna to the home computer. This 
control unit will operate the DC servos 
during movement executions via computer 
commands. The movements will be in alti-
tude and azimuth to the position of the 
object being observed. All observations will 
be done in the drift scan mode initially. 
Tracking will be added later on. 
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Lichtman (left) and Grote Reber at Green Bank Observatory. 

Referring to the block diagram, Dave's 
system is known as a simple radiometer. As 
shown, the first stage is the antenna RF 
preamplifier which has 28 dB of gain at .52 
dB NT. The following stage is the converter 
which takes the primary frequency of 1.4 
GHz and converts down to 70 MHz. In 
addition, the converter has a phase lock 
loop and an IF preamp. Following the con-
verter is the back end, or signal processing, 
with an IF amplifier. This amplifies the 70 
MHz signal and detects it via a square law 
detector, then routes it to the DC amplifier 
and integration circuitry. The DC output is 
then sent to a 12-bit analogto digital (A/D) 
converter. 

Receiver Block Diagram 

The antenna movement computer is a 
standard 286 type system with software 
(Quickbasic) written by Stan McDonald 
(WA4AZI) at Scientific Atlanta. A bank of 
relays and DC servo motors will generate 
timing and location voltage, which, in turn, 
will tell the computer the location of the 
antenna. Additional help was received from 
Jeff Smith and Marvin Hughes, also from 
Scientific Atlanta, and Jim Plofchan 
(KD4OTB), employed at Dixie Bearing. 

Dave has also done VLF (40 kHz) and 
VHF solar radio astronomy (220 and 430 
MHz). Prior to his position at Brookwood 
High School, Dave held a teaching position 
at Gainesville High School, Gainesvillc, 
Georgia. Stan McDonald was responsible 
for getting a 16-foot antenna for the school, 
which helped Dave do further work on 

radio and satellite projects. 
Dave will be choosing a student who 

exhibits an interest in radio astronomy and 
submitting his or her name for the SARA 
mentoring program. This program was 
originally conceived by Robert M. Sickels 
(now deceased). Bob would find a student 
who showed interest in radio astronomy 
and he would fund the student's science 
fair project. After his passing, his wife asked 
me if SARA would like to carry on this 
worthy program. Indeed we did! 

If you know any junior or senior high 
student that has an interest in radio as-
tronomy, please submit the name to me. 

We will contact the student and review his 
or her project. We will ofier some funding 
toward the project and invite the student to 
report on the project's progress at the next 
SARA conference. 

SARA Conference a Success 

The annual SARA conference held at 
the National Radio Astronomy Observa-
tory in Green Bank, West Virginia, took 
place in July and was a great success, as 
usual. Those in attendance were treated to 
a wonderful surprise when, upon arrival, 
we noticed the name Roberon the room log. 
We all looked at each other in awe. As you 
may remember from my earlier columns 
on the history of radio astronomy, Grote 
Reber is the father of radio astronomy! We 
were honored to have him speak to our 
group about his history and his current 
work. At the end of the conference, I was 
able to get a priceless pose with Reber. 

For those of you interested in radio 
astronomy, you should treat yourself by 
visiting the SARA conference next year. 

RADIO ASTRONOMY 

RADIO TELESCOPES, AMPLIFIERS, MODULES, 
BOOKS, AND ACCESSORIES 
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Jeffrey M. Lichtroan 
190 Jade Cove Drive 
Roswell, GA 30075 (770)992-4959 
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by Wayne Mishler, KG5BI 

email: mishler@aol.corn 

Jobs in the Space Industry 

Here's your chance to land the job 
of your dreams in the space indus-
try. All you need is a computer, 

modem, access to the Internet, and the 
right credentials. The URL http:// 
www.spacejobs.com is the online gateway to 
a new service linking job seekers with indus-
try openings via cyberspace. 

Job seekers can sign up for a free sub-
scription to receive space-related job an-
nouncements by email, or you can simply 
browse through listings online. 

"A new job in the space field could be 
just a few keystrokes away," says John R. 
Criswick, president of Internet Conveyor, 
which offers the service. "We have com-
bined the power of the World Wide Web 
and email to make the job search easier." 

The service features a digital database of 
job openings throughout the world. Sub-
scribers accessing the Space Jobs World 
Wide Web site can use a sophisticated search 
engine to review new openings, which are 
organized by company and geographical 
region. 

Space Jobs delivers straight to the job 
seeker. That is, the site employs an "intelli-
gent delivery system" to deliver relevant 
listings to potential job applicants via the 
Internet. Subscribers can refine their job 
search to specify the types of jobs they are 
interested in and to zero in on specific 
locations. When a posting meets one of the 
criteria specified, a copy of the job an-
nouncement is emailed to the subscriber 
free of charge. 

"The intelligent delivery system sets 
Space Jobs apart from other systems," says 
Criswick. "Job seekers do not have to visit a 
Web site regularly or wade through dozens 
of extraneous email or hundreds of 
newsgroup postings." 

Employers can target theirjob announce-
ments directly to likely candidates. Job ad-
vertisers will receive statistical summaries of 
email postings, including crucial geographic 
and demographic data to help them target 
each announcement. 

This enables employers to "reach an 
enormous subscriber base ofhighly-trained, 
motivated, and mobile professionals eager 
to meet specific needs anywhere in the 
world," Criswick says. "With electronic de-
livery, responses will be rapid." 

Space jobs is free for job applicants. 
Criswick says all names and personnel in-
formation are kept confidential to protect 
subscribers. You can become a subscriber 
by filling out a simple online form at the 
web site. 

"During these difficult times of govern-
ment spending cutbacks and strong com-
petition, job applicants need every advan-
tage they can get to compete. This service 
will give them the edge they need by provid-
ing up-to-date, comprehensive information 
on new job openings," says Criswick 

For more information on this service 
visit the web site or send an email to space-
jobs@spacejobs.com. Their, voice tele-
phone number is (613) 562-2816. 

And speaking of web sites 

The new 
worldwide 
web site of 
Analytical 
Graphics Inc. 
has some-
thing for 
aerospace us-
ers at every 
level. There is 
a tutorial for 
orbital me-
chanics. You 

can access eye-opening orbital informa-
tion. You can find cloud cover data and 
spacecraft databases. There are even ani-
mated movie clips of three-dimensional 
satellite scenarios. And that's just for start-
ers. 

You'll also find information about Ana-
lytical Graphics product line, featuring the 
Satellite Tool Kit, an off-the-shelf (COTS) 
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numerical and graphical analysis tool for 
the space industry. This software runs on 
Windows 95 and Windows NT platforms, 
and is used by commercial, government, 
and academic organizations worldwide. It 
allows users to analyze and view satellites 
and more. 

To find out more about the companies 
products, log in on http://www.stk.com 
and view their web site. 

New devices simplify TV 

connections 

Using KTI's new Diplexer splitter and 
combiner adapters, you can receive signals 
from your satellite dish and off-air antenna 
on a single cable. This means you only have 
to run one cable through your wall, saving 
money and time in installation. Plus if your 
home has been wired for cable TV, you may 
be able to use this same cable for satellite 
and off-air TV reception. 

Diplexers provide the ultimate solution 
for the absence of off-air channels in today's 
growing DPeS market. For more informa-
tion, contact a KTI representative at (608) 
647-8902. 

New line of antennas offered 

for 10 and 11 GHz 

The Andrew Corporation, of Orland 
Park, Il., has introduced a new line of 
unshielded, category A, parabolic micro-
wave antennas for use in the 10.5 to 10.7, 
and 10.7 to 11.7 GHz frequency bands. 
Category A antennas are required where 
interference is due to heavy frequency con-
gestion or adjacent paths. 

These new antennas are suitable for 
applications involving 2 GHz relocation, 
cell site backhaul, personal communica-
tions systems (PCS) site backhaul, and pri-
vate networks. They provide a cost-effective 
alternative to shielded, high performance 
antennas because they also feature high 
front to back ratios, which are critical in 
eliminating interference paths in micro-
wave systems. 

For the 10 and 11 GHz bands, the anten-
nas are available in 6 feet ( 1.8 meters), 8 
feet (2.4 meters), and 12 feet (3.7 meters) 
diameters. They can be outfitted with op-
tional molded radomes which help reduce 
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tower wind loading. 
In April the company added to its prod-

uct line an antenna for the lower 6 GHz 
band (5.925 to 6.425 GHz). 

For complete information on the An-
drew Corporation line of antenna prod-
ucts, visit their web page at http:// 
www.andrew.com. 

J & B Electronics offers QHA 

antennas for Weather and 

Ham bands 

If you're looking for a source for 
Quadrifilar Helix antennas for the weather 
and ham bands, consider the product line 
offered by J & B Electronics, of West 
Alexander, Pa. 

"We make and sell Quadrifilar Helix 
antennas, and we've had a positive response 
to our products. The QHA produces fade 
free pictures," says company owner Buck 
Ruperto. 

All of their antennas are tested on actual 
satellite passes. They are available with VHF 
connectors as standard, and optional F, 
BNC, or N connectors on request. They sell 
for $129.95 plus shipping. 

For more information send an email to 
Buck at w3lch@dns.pulsenet.com, or write 
B &J Electronics, 1035 McGuffey Rd., West 
Alexander, Pa. 15376. 

Tile roofs no problem for this 

antenna mounting system 

There's a new antenna mounting sys-
tem on the market that simplifies mount-
ing satellite equipment and passing the 
signal through tile roofs. It is essentially the 
same type of system used to mount solar 
equipment on tile roofs. Called Tile Trac, 
this system, says Professional Solar Prod-
ucts, is safe, fast, and economical to use. 
There's more information at http:// 
www.prosolar.com/tiletrac.htm 

Drake hits the information 

superhighway 

Need to get in touch with the R. L. 
Drake Company? You can now find them 
online. They have a web site at http:// 
www.rldrake.com The site includes infor-
mation on all Drake's consumer and com-
mercial electronic products. 

For example, you can get the latest on 
the enhanced Drake ESR 1255 commercial 
satellite receiver, which the company has 
improved by extending its frequency range 
to 2050 MHz. The ESR 1255 is designed for 

use in commercial cable headends. But the 
1255 is only one of many Drake products 
you can check out on the Internet. 

Drake's web site will include informa-
tion on all its domestic and international 
products, including information on short-
wave radio equipment. 

Drake says it intends to expand its web 
site over time to include general company 
information, service, and technical infor-
mation. Drake will also use the site to post 
news releases on new product announce-
ments and other company news. 

KVH announces satellite 

phone system for boats 

Its manu-
facturer, KVH 
Industries, 
bills it as the 
smallest ma-
rine satellite 
phone system 
available in 

North America. They call it Tracphone. Its 
complete antenna with radome measures 
only 19.25 inches in diameter. The whole 
system weighs only 30 pounds. And it works 
with American Mobile Satellite 
Corporation's newest satellite communica-
tions service, SKYCELL. 

The price is just under $5,000; and 
Tracphone enables boaters to send and 
receive phone and fax, and has numerous 
other telecommunications features and 
options. The total package includes the 
telephone handset, precision sensor-con-
trolled robotic antenna, and fiberglass ra-
dome. The hardware and service package is 
available from authorized SKYCELL deal-
ers. 

KVH says the phone rates are lower with 
SKYCELL marine phone service. Callers. 
they say, pay half the per-minute rate of that 
charged by other marine satellite phone 
services. 

Using the system couldn't be simpler. 
To place a call, you dial the area code and 
phone number, and press the "send" but-
ton. The call goes directly to the SKYCELL 
satellite, then down through the downlink 
gateway, and from there is delivered through 
the public telephone network. 

KVH's unique tracking system keeps the 
Tracphone antenna pointed in precisely 
the correct direction needed to receive and 
send satellite signals regardless of move-
ment of the vessel. This is true whether the 
boat is under way or anchored. 

When only exact time will do 

It's not for everyone, but if you happen 
to run a calibration lab, an electrical power 
company, a 911 emergency communica-
tions system, a military operation, or one of 
several other highly specialized operations 
requiring precise time synchronization, you 
might want to get in touch with the Abso-
lute Time Corporation. The company pro-
duces several products that provide exact 
time measurements for a variety of special-
ized purposes. 

For example, their Model 520 NetSync 
distribution system, priced at $995, offers 
absolute time and frequency with up to 16 
outputs. 

The Absolute Time Corporation is well 
known for its high performance Global 
Positioning System (GPS) time and fre-
quency systems. , 

The Model 520 NetSync is a 1-3/4 inch 
rack mountable distribution system which 
accepts up to four plug-in modules for 
custom distribution of time and frequency 
to customer systems. It has an external 115/ 
230 volt power supply and optional +24 or 
-48 volt DC power supplies. flexible mount-
ing options include stackable systems, front 
panel 19 inch rack mounting, rear panel 
forward rack mounting, and 4 inch forward 
extended rack mounting. 

You can get more information from the 
company's Marketing & Sales Department 
at (408) 383-1518. sr 

for Free Information Package on Completed Units and Pricing 
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By Dr. T.S. Kelso 

tkelso,q grove . net 

Real-World Benchrnarking 

In a previous column on benchmarking (Satellite Times, March/April 1996, 
pages 80-81), we discussed three is-

sues of particular significance to 
benchmarking: relevancy, speed, and ac-
curacy. While most users are well aware of 
the need for benchmarks to report both 
speed and accuracy, it is also extremely 
important that the benchmark used be 
relevant to the type (s) of applications the 
system supports. 

For satellite tracking applications, we 
showed that fairly simple system bench-
marks, such as the Savage benchmark, can 
give a pretty good idea of the relative per-
formance—both in speed and accuracy— 
of the system hardware, operating system, 
and application software (most notably the 
compiler). A more thorough demonstra-
tion of application performance was shown 
using an SGP4-based benchmark (that is, a 
benchmark based upon the NORAD SGP4 
orbital model) which calculates the posi-
tions of a set of ten satellites at one-minute 
intervals throughout an entire day. The 
satellites were chosen to be representative 
of a wide range of orbit types. 

The time taken to calculate the 14,400 
predictions is used to determine the aver-
age throughput of the particular system 
(hardware, OS, and compiler) together 
with the specific implementation of the 
orbital model. An even better implementa-
tion would not only calculate the through-
put, but also calculate the average error 
relative to an expected result. 

While this previous discussion of 
benchmarking served to give us a good 
idea of system and application perfor-
mance, it is all a bit antiseptic. That is, we 
really haven't done anything to show how 
well a particular application tracks a satel-
lite in the real world. Just as it is important 
to understand the relative performance 
factors of various systems, it is often critical 
to show that the system and application 

software work together to produce the de-
sired result. 

Real-World Data 

Before we can set up any real-world 
benchmarks, there are several things that 
must be done. First, we must understand 
what type (s) of data are representative of 
our application under normal operating 
conditions. For example, if we need to 
point an antenna at a satellite for commu-
nication, to collect telemetry, or for radar 
tracking, then we will want to use look 
angles (azimuth and elevation) to test our 
application's performance. If we need to 
point a telescope at a satellite to perform 
optical tracking, then we would probably 
want to use right ascension and declination 
so that the satellite's position could be 
measured directly against a star background. 

The second step in the process is to 
obtain a good quality data set to test the 
application against. The better the quality 
of the data set, the more useful it will be for 
this type of benchmarking. Because any 
data set is merely a set of observations—and 
any such set comes complete with its own 
errors—it is important that not only the raw 
data be available, but that there also be 
some discussion of the observation param-
eters and the error characteristics. 

Good quality data sets can be difficult to 
come by, but if you know where to look, 
they can be found. For example, several 
satellite programs provide high-precision 
ephemerides (or more simply, tables of 
position and velocity over time). Satellite 
navigation programs such as the Global 
Positioning System (GPS), or geodetic sat-
ellite programs such as the LAGEOS or 
TOPEX/Poseidon missions, provide very-
high-precision ephemerides which can be 
used to test a wide range of applications and 
can even be used to test performance be-
tween competing high-precision orbital 

models. Testing high-precision models, of 
course, requires complete understanding 
(and modeling) of the specifics of the coor-
dinate systems involved. About the only 
real drawback to these types of data sets is 
that they are available for only a limited set 
of orbit types. 

The final requirement to be able to 
conduct real-world benchmarking of an 
application is to be able to output data from 
the application in a format suitable for 
comparison with the real-world data sets. 
Many satellite tracking applications have 
the ability to output ephemerides for use in 
analysis, but many do not describe the par-
ticulars of the coordinate system being used. 
For those applications that are entirely 
graphically based, testing anything more 
than a few data points can be extremely 
frustrating and time consuming. 

A Real-World Case Study 

Let's examine an actual case study to see 
what kind of information is required and 
how such a benchmark might be applied. 
As an example, let's look at some visual 
observing data for two satellites—Landsat 5 
and Cosmos 1766—and see how it was used 
to perform part of the validation effort for 
the routines that went into my SGP4 Pascal 
libraries that are used in the TrakStar pro-
gram. 

In the early 1990s, I was approached by 
the U.S. Navy to help them test the opera-
tion of a new S-band antenna that was being 
built for them. Because of the narrow 
beamwidth of the antenna, it was impor-
tant that the antenna be able to track within 
one-quarter degree of the intended target. 
Although the antenna was being built to 
support their FLTSATCOM satellites— 
which are geostationary and require little, 
if any, tracking—they wisely chose to test 
the system performance using a low-earth 
orbiting satellite (DMSP). The U.S. Navy 
needed a satellite tracking program which 
would provide look angles to get the new 
antenna within the required tolerance. 

As the code was developed and venfied 
(venfication is the process of ensuring that 
the program does what it is expected todo), 
it was obvious that the US Navy would not 
accept the program unless it could be vali-
dated ( validation is the process of ensuring 
that the program accurately models the 
real world). That meant I needed to show 
that the program would work to track rep-
resentative low-earth orbiting satellites 
within the tolerances the U.S. Navy re-
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quired. I turned to a set of data I had 
obtained while working on another project 
with Contraves Goerz Corporation back in 
1987 (Contraves is best known for building 
the optics and mounts for US Space 
Command's GEODSS deep-space surveil-
lance network, a system capable of resolv-
ing a basketball-sized target at a range of 
20,000 miles). 

The data was obtained during the pro-
cess of satellite tracking using an optical 
instrument called a KINETO 
(KineTheodolite). The KINETO instru-
ments are used by test ranges from the Far 
East to White Sands, New Mexico. This 
particular instrumentmounts a pair of 
lenses, a Zoom lens of instrumentation 
accuracy ( 180-1800 mm), and a 100-inch 
catadioptric lens of Contraves design, with 
better than 150 line pairs resolution for 
75mm film. The instrument is remotely 
controlled by a set of 11/73 series DEC 
mini-computers (remember, this was built 
in the mid-1980s), and uses a hybrid, 8 
MHz, real-time video tracking unit devel-
oped for a military anti-aircraft unit. The 
electronics are all mounted in an air-condi-
tioned van, and the whole setup is mobile. 
With this instrument, you can drive down 
the road, park, set up in about an hour, and 
track a target. After the track, you can 
reduce the data, and obtain output on the 
target's look angles or position in ECI coor-
dinates—again in less than an hour. 

The data was collected in an auto-track-
ing mode with samples taken every 0.02 
seconds. The azimuth and elevation data is 
accurate to within 5 arc seconds (approxi-
mately 0.001 degrees), after having been 
corrected by a star calibration run. The 
observation point is known to approximately 
1 cm, having been surveyed by GPS, Phase 
II, and by a USGS benchmark some 1 mile 
from the site. The details are presented in 
table 1. 

The latitude, longitude, and altitude of 
the observation site represents the origin of 
the XYZ coordinate system with the offset 
denoting the center of the observing sys-
tem (center ofaxes of an El-over-Az mount) . 

An azimuth of zero degrees is true north 
and an elevation of zero degrees corre-
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sponds to the true earth tangent (WGS 72). 
The targets were tracked with a 0.258-
degree field of view optic using a video 
camera and a digitizing TV tracker. The 
field of view is 412 pixels wide (x) by 312 
pixels high (y)— that is, each pixel repre-
sents an angle of less than one millidegree 
(0.001 degree). 

The observations were collected as a set 
of UTC times with corresponding (cor-
rected) azimuth and elevation. To com-
plete the data collection, it was necessary to 
obtain NORAD two-line element sets just 
prior to the observation periods. Both the 

original observation data 
and the NORAD two-line 
element sets are available 
on the Celestial WWW 
(http://www.grove.net/ 
—tkelso/). The results of 
the observations are plot-
ted against the predic-

TABLE 1. Observation Site Coordinates 

Latitude 

Longitude 

Altitude 

Geodetic Coordinates 

40.5018 degrees 

280.1250 degrees 

280.2710 meters 

X coordinate 

Y coordinate 

Z coordinate 

XYZ Offset 
-7.8500 m 
-17.6940 m 

2.2910 m 

dons from TrakStar's look angle output in 
figures 1 and 2. 

In figure 1, the observations for Landsat 
5 are plotted at five-second intervals along 
with the predictions from two successive 
NORAD two-line element sets—one with 
an epoch almost two days prior to the 
observations and the other with an epoch 
threehours afterwards. Landsat 5 is moving 
toward the horizon during the period of 
observation. 

In figure 2, the observations for Cosmos 
1766 are plotted at five-second intervals 
along with the predictions from two succes-
sive NORAD two-line element sets—one 
with an epoch almost two days prior to the 
observations and the other with an epoch 
about an hour and a half afterwards. Cosmos 
1766 is moving toward the horizon during 
the period of observation. 

Examination of figures 1 and 2 shows 
very good agreement between the observa-
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dons and the values predicted by TrakStar 
using either two-line element set. In fact, 
the agreement is so good that it is difficult 
to distinguish any difference on this scale. 
This is true even at the lower elevations 
where atmospheric refraction becomes sig-
nificant because TrakStar calculates this 
effect (using standard atmosphere) when 
determining the look angles. In order to 
accentuate the differences between the 
observations and the predictions, the error 
(that is, the observed value minus the pre-
dicted value) is plotted for each element set 
in figures 3 and 4. 

In figure 3, the error trend for Landsat 
5 moves from the upper right to the lower 
left (toward the origin) over the course of 
the observation period. While there does 
appear to be some systematic trend in the 
error, it is quite clear from this graph that 
the error remains well within the quarter-
degree tolerance. 

In figure 4, the error trend for Cosmos 
1766moves from the lower left to the upper 
right (toward the origin) over the course of 
the observation period. Again, while there 
does appear to be some systematic trend (s) 
in the error, it is evident that the error 
remains well within the quarter-degree tol-
erance required by the US Navy. It was just 
this kind of analysis, using other test cases, 
that convinced the Navy that the NORAD 
SGP4 orbital model, together with the 
NORAD two-line element sets, was capable 
of generating look angles of sufficient accu-
racy to allow them to acquire low-earth 
orbiting satellites using their new S-band 
antenna. 

Other Test Cases 

There are many ways to devise useful 
benchmarks. We have already discussed 

sl 

-0 150 0 

FIGURE 3: 
0.075 

Landsat 5 Errors 

(Observed Minus 
Predicted) 0 050 

' fS--

.1/à * 

r; 
AA 

. ElSet 337 

—4)— BSet 338 

-0 025 0 D 0.025 0. 

-0-025 

Azimuth Error (Degrees) 

using state vectors from satellite navigation 
programs such as GPS or various geodetic 
satellites to test model accuracy and dem-
onstrated how visual observations can be 
used in our case study. Other approaches 
could include auto-tracking using a radio 
signal (many S-band antenna systems can 
do this), using Doppler shifts, or even tim-
ingAOS and LOS (acquisition of signal and 
loss of signal). These methods may not be 
as accurate as the others discussed, but 
could provide adequate validation for cer-
tain types of applications. 

In a future column, we will show how 
visual imagery can be used for validation, 
using a case study analyzing APT (auto-
matic picture transmission) data from the 
NOAA polar-orbiting weather satellites. 

A Proposal 

While it is important for any user to 
understand the limitations of the applica-
tion they are using for satellite tracking, it 
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can be difficult and time consuming to 
build an appropriate test suite and conduct 
the benchmarks for that application them-
selves. A much more reasonable approach 
would be for the producer of the applica-
tion to provide—as part of the application's 
documentation—an analysis of the 
application's performance against its in-
tended purpose. 

To ensure that such an analysis fairly 
represents a particular application's per-
formance and that the results are directly 
comparable to those from other similar 
applications, it is paramount that such an 
analysis be conducted against a standard-
ized test suite. Such a test suite could be 
developed by a technical committee of one 
of the professional societies of the 
astrodynamics community, such as the 
American Institute of Aeronautics and As-
tronautics (AIAA) or the American Astro-
nautical Society (AAS). Once a draft test 
suite was developed, it would be made avail-
able for community comments—with those 
comments being incorporated into the fi-
nal version, as appropriate. 

The test suite would consist of a number 
of dated data sets, together with relevant 
details on observation conditions, coordi-
nate systems, and how the test should be 
applied. The test suite should be easily 
accessible via the Internet. This type of 
standard is long overdue in our community 
and would be a welcome addition not only 
in comparing satellite tracking packages 
but in improving their overall performance. 

If you have any questions or comments 
regarding this column, please feel free to 
contact me at tkelso@grove.net. Until next 
time, keep looking up! Sr 
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"You don't have to be Magellan to find your 
way around ... 

was but it really helps to OWN one!" 
These compact Magellan navigational sat-

ellite receivers earned their renown for reli-
ability during Desert Storm. Now this accurate 
position-determining instrument can be yours 
at a fraction of its original cost. Ruggedly built 
and waterproof, yet barely more than 6" high 
and weighing only 10 ounces, this pocket preci-
sion receiver homes in on 1.2-1.5 GHz global 
positioning satellites, using their signals to es-
tablish your exact location within a few feet in 
as little as 2-1/2 minutes from a cold start (35 
seconds warm start), even your altitude, and al-
lows you to plot and track your motion as well, 
so you can find your way back if necessary. 

Ideal for pinpointing campsites, fishing holes, boating, travel-
ers, trailheads, map locations, landmarks. Selectable graphic 
screens assist you in tracking and plotting where you've been, 
where you're going, and where you ought to be going! Shows 
distances, directions, times, speed, course corrections, latitude/ 
longitude coordinates, all on a backlit LCD display. 

Up to 17 hours of continuous use on one set of standard alka-
line AA cells. Operates over a 14 to 140 degree Fahrenheit tem-
perature range. Lanyard strap inlcuded. 

All these features make the GPS 2000 Satellite Navigator an 
incredible value. Or select the upgraded GPS 3000 and get two 
additional navigation screens, a data port (RTCM 104 in, NMEA 
out), OSGB coordinates, 100 additional waypoints, 5 more 
routes, external antenna capability, celestial calculations, swivel 
wanting bracket, batteries, manuals, and a carrying case. 

Low-Cost Magellan GPS Position-
Determining Receivers are loaded with 
features and go anywhere you go 
(shown, far left) 

Order GPS 2000 
Only 1 9995 

SHIPPINC.3 FOR EACH 
39 UPS 
13 US Priority Mail 
15 Canadian APP 
16.50 Canadian UPS 

ACCESSORIES FOR BOTH 
ACC 13 II\ISTR. VIDEO FOR 2000 
ACC 14 INSTR. VIDEO FOR 3000 
CAS 7 CARRYING CASE 
BAT 1 AA ALKALINE BATTERIES 
BAT 13 AA ENERGIZ:ER BATTERIES 

114.95 
14.95 
9.95 
.79 
2.75 

Order GPS 3000 
Only $249" 

GP 3000 EXTRA ACCESSORIES 
ACC 11 POWER/ DATA MODULE AND 

EXTERNAL ANTENNA KIT, 20' COAX $149.95 

GROVE ENTERPRISES, INC. 

1-800-438-8155; 704-837-9200; 
FAX 704-837-2216 

7540 Highway 64 West 
Brasstown, MC 28902 

Please visit our site on the World Wide Web 
www.grove.met 
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By Philip Chien 

Entering the Space Station Era 

In the midst of concerns that the first U.S. space station com-
ponents won't be completed 

in time, major changes to the 
shuttle program, and whether or 
not Russia will come up with 
enough funding for its service 
module, NASA and the space sta-
tion partners have assigned the first 
astronauts who will help assemble 
space station. 

As anticipated NASA signed the 
single prime contractor for space 
shuttle operations with United 
Space Alliance (USA) on Septem-
ber 30, 1996. USA was formed by 
Rockwell International and 
Lockheed Martin, the contractors 
which were responsible for most of 
the shuttle processing activities. 
The integrated contract covers 
shuttle processing at the Kennedy 
Space Center and flight operations 
at the Johnson Space Center. The 
incentive-based contract calls for 
USA to keep 35 cents of every dol-
lar they save beyond the agreed contract 
value, provided that safety standards are 
upheld and the shuttle manifest remains 
on schedule. 

The U.S.-funded, Russian-built func-
tional cargo module (FGB) is on schedule 
for launch in November 1997. It will pro-
vide the initial building-block to which the 
rest of space station will be attached. Exter-
nally the FGB looks a lot like the Mir core 
module, with the multiple docking port on 
the forward end, an aft docking port, and 
solar arrays. The key difference is a grapple 
fixture which will permit the shuttle's robot 
arm to grab the FGB during the assembly 
process. 

While FGB is on schedule, the service 
module—another Russian built component 
is falling behind. It's funded by the Russian 
Space Agency, which has not received its 
allocated funds from the Russian govern-
ment. The Russian government has prom-

The aft or rear bulkhead, which serves as an endcone on the 
Space Station's pressurized modules, nears completion. This 
bulkhead, fifteen feet In diameter, will be part of a Space 
Station connecting node test article which will become the 
Space Station s second flight node. In the center Is the hatch 
or door area through which the Space Station astronauts will 
float to other areas in the zero gravity of space. (Boeing 
Defense & Space Group) 

ised to come through with the funds to 
permit an on-schedule launch. 

The next critical milestone is the me-
chanical assembly whicch should be com-
pleted by the time you read this article. If 
the service module is delayed by more than 
a couple of months the entire space station 
assembly could be delayed. 

On the U.S. side, space station manag-
ers are confident that Node 1 remains on 
schedule. Recent changes to the program 
requirements have resulted in additional 
software and avionics requirements. 

The FGB is still on schedule for launch 
a year from now in November 1997 aboard 
a Proton rocket. A couple of weeks later 
Endeavour will be launched on the STS-88 
shuttle mission. Its cargo bay will carry the 
U.S. Node 1, with its two pressurized mat-
ing adapters (PMAs) which will permit ac-
cess to the Russian portions of space station 

and shuttle dockings. The same docking 
rings will be used which have been used 
successfully for all shuttle-Mir missions. 

Endeavour's crew for the STS-88 mission 
will consist of commander Bob Cabana 
(Colonel., U.S. Marine Corps), pilot Rick 
Sturckow (Major, U.S. Marine Corps), and 
mission specialists Nancy Currie (Major, 
U.S. Army), Jerry Ross (Colonel., U.S. Air 
Force), and Jim Newman, Ph.D. Mission 
specialist Nancy Currie will be the flight 
engineer, assisting the pilots during launch 

and landing. On orbit she will 
operate the shuttle's robot arm to 
attach the Node to the shuttle's 
docking port, and to grab the 
FGB. 

Ende,avoues launch is currently 
scheduled for December 4, 1997. 
During the crew's first days on 
orbit they will check out the 
shuttle's robot arm and spacesuits. 
The mating of the Node with the 
docking port will be virtually iden-
tical to the procedures used for 
the Russian docking module on 
the STS-74 shuttle mission. 

On the fourth flight day the 
crew will complete their rendez-
vous with FGB. FGB will "feather" 
its solar arrays as the shuttle ap-
proaches. Nancy Currie will use 
the robot arm to grab the FGB, 
and immediately Russian ground 
controllers will command the FGB 
to shut off its thrusters. The Node 
will then be mated with the FGB, 
with the same procedures used to 
mate the Node to the docking 

Port 
Flight day five will see astronauts Jerry 

Ross and Jim Newman putting on their 
spacesuits for the first of three scheduled 
spacewalks. They will mate electrical con-
nectors between the Node and FGB and 
install handrails for future astronauts who 
work outside the space station's structure. 

On day six the crew will enter the Node 
and possibly the FGB. NASA is considering 
leaving supplies aboard the space station 
since Endeavour has excess cargo-carrying 
capacity for that flight. An additional 
spacesuit, tools, and communications equip-
ment may be transferred to the Node. 

On the seventh and ninth flight days 
additional spacewalks will complete the mat-
ing tasks. The eighth flight day is being kept 
in reserve as a crew rest day, but could be 
used for contingencies if things don't go 
according to plan. On flight day 10 the 
shuttle will undock from the world's first 
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international spacecraft—built on 
two different continents—and En-
deavourwill return to Earth on flight 
day 11. 

The service module, with living 
space for up to three space travelers, 
is scheduled for launch in Apri11998. 
It will automatically rendezvous and 
dock with the FGB's aft docking port. 
Once the service module is in place 
crews can remain aboard space sta-
tion on a permanent basis. 

The first three-person crew is 
scheduled for launch May 1998 
aboard a Russian Soyuz spacecraft. 
Unlike the shuttle-Mir program, all 
of the long duration International 
Space Station crews will train to-
gether and fly together. The prac-
tice of U.S. astronaut/cosmonaut 
researchers training separately from 
their host Mircrews, with occasional 
crew changeouts, has not helped 
crews work with each other, espe-
cially for tasks which require interac-
tion. 

Until spare Soyuz "lifeboats" are 
installed aboard the space station all 
of the long term crews will travel to 
and from the station on Som.:space-
craft. 

As reported in the May/June is-
sue of Satellite Times (page 19 Changes 
and Challenges), the first long term astro-
nauts will be U.S. astronaut Bill Shephard 
and Russian cosmonaut Sergei Krikalev. 
The third astronautwill be Anatoly Solovyev, 
a veteran commander of several Mir mis-
sions, including the Mir 19 crew, which 
traveled to Mir on the STS-71 Atlantis and 
returned on Soyuz. 

In 1988, he was the commander of a 
Soviet-Bulgarian crew for an expedition 
that visited the Mirstation. The flight lasted 
nine days. Then, from February 11 to Au-
gust 9, 1990, Solovyev accomplished a 179-
day flight on board the Mirorbital complex 
as commander for the sixth primary expe-
dition. During the mission, the crew con-
ducted a series of technological, geophysi-
cal, and biomedical investigations; per-
formed two spacewalks; and placed the 
Krystall module into service. 

Solovyev's third flight was a 189-day 
mission to Mirfrom July 27, 1992, to Febru-
ary 1, 1993. Mission activities included the 
completion of a Russian-French science 
program with microgravity, biology, medi-
cal, biotechnology, and other investigations. 
His most recent trip to Mirwas from July to 
September 1995, traveling to Miras part of 

The main structure of the U.S. laboratory module— 
centerpiece of the many modules and structures the 
U.S. is building for the International Space Station—has 
been successfully completed. This is the pressure hull 

for the laboratory, where astronauts will pe;fortre 
continuous scientific experiments. (Boeing Defense & 

Space Group) 

thejoint STS-71/ Mir / 9crew and returning 
via Soyuz. 

The three-man crew will travel to and 
from Mir on a Soyuz spacecraft, Solovyev is 
the conunander aboard Soyuz, but Shephard 
will be the commander responsible for the 
crew's activities aboard the space station. 
The space station at that point will consist of 
the Russian-built service module and FGB 
module, plus the U.S. Node. During the 
crew's four-month stay they will receive a 
visit from the shuttle carrying additional 
space station components. Before their re-
turn to Earth another Soyuz will deliver the 
replacement crew. 

The on-going shuttle-Mir program is 
being used to evaluate many systems for the 
space station. Besides the key goal of learn-
ing how to deal with the Russian Space 
Agency as a partner, NASA is using extra 
space on shuttle-Mir flights for risk mitiga-
tion experiments (RME). RMEs are flown 
as "insurance" to evaluate hardware and 
concepts which will be required for space 
station's normal operations. 

The active rack isolation system (ARIS), 
flew as an RME on the STS-79 mission. One 
of the space station's key applications is 

microgravity experiments. With such 
a large structure, people moving 
about, motors, and other mechanical 
mechanisms, it's only possible for a 
very small portion of the space station 
to have a benign microgravity envi-
ronment. ARIS, and a similar, Cana-
dian-designed experiment aboard the 
Mir Priroda module, are attempts to 
provide a higher quality microgravity 
environment. 

Active isolation systems use sensi-
tive accelerometers to detect anyvaria-
tions to the rnicrogravity environment. 
Under computer control, a set of push-
rods move the experiment with the 
same amount of force in the opposite 
direction, canceling out the distur-
bance. It's similar to the way an auto-
pilot on a plane senses when the 
plane's going off course and adjusts it 
back to its proper path. The ARIS 
experiment occupied a double-rack 
within the double Spacehab module 
inside Atlantis's cargo bay. 

Going up to Mir, the ARIS's area, 
which would be occupied by the space 
microgravity experiments in an op-
erational system, held Russian food 
containers with John Blaha's food 
supply for his four month stay aboard 
Mir. On the way back it carried the 
empty food canisters from Shannon 

Lucid and her crewmates stay aboard Min 
ARIS used a dozen small actuators which 

moved back and forth to maintain the 
microgravity environment. There were 
problems with some of the actuators which 
the astronauts were able to solve by replac-
ing components with spares. Commander 
Bill Readdy said, "We had glitches with 
some our payloads. So we fixed them, and 
moved on. And in some cases we fixed them 
again." Mission Specialist Jay Apt added, 
"It was just like being in a laboratory where 
you're trying to bring a piece of gear online 
for the first time. We had all of the help 
from the ground which we could ever wish 
for. We had the tools on board that we 
needed to work on it for every possible 
contingency—we used them all. In the time 
we had, we worked on it and made it work. 
It's tremendously gratifying to me that the 
risk mitigation experiment program has 
things which are meant for the space sta-
tion flying on the shuttle. [RME] was proven 
out so successfully on this flight. Had we 
flown [ARIS on the space station] without 
testing it, it would have cost a lot of people 
a lot of work on space station. But we tested 
it and made it work." sr 
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4 
HE PEGINNER'S OLUMN 

By Ken Reitz, KS4ZR 

Beginner's Guide 
to Satellite Guides 

In sports, you can't tell the players with-out their names stitched neatly on the 
backs of their uniforms and a good pair 

of binoculars. Similarly, with hundreds of 
video channels available on all types of 
satellite services, finding a good guide is a 
necessity. 

As consumers we have five satellite TV 
systems from which to choose: the C-band 
"full view" universe, Primestar, DSS 
(DirecTV and USSB), AlphaStar, and 
EchoStar. All the DIS services have their 
own on-screen guides and as you'll see, 
there are others being published you may 
want to consider as well. 

The C-band side is a little different. 
Originally, in the very earliest days of the 
TVRO industry when almost all gear was 
homemade oroutrageouslyexpensive (typi-
cal installation: $35,000) , viewers subscribed 
to the Texas edition of TV Guidewhich was 
among the first publications to list all cable 
channels then available. 

Many satellite TV guides have come 
and gone since the beginning of the indus-
try and at present there are five such guides. 
All are available on newsstands in most 
locations but a yearly subscription is much 
cheaper. In many cases these publications 
have special offers for first time subscrib-
ers. It's a very competitive business, and 
once you've subscribed, these guides usu-
ally continue to offer incentives to re-sub-
scribe. Refer to the chart at the end of this 
column to contact the guides that most 
interest you. Ask them to send a sample 
copy. With annual subscription rates in the 
$50-60 range it makes good sense to see a 
sample to compare before you're ready to 
commit to a subscription. 

While individual formats may vary, all 
guides have several things in common. All 
have a transponder chart or channel chart, 
appearing either in the centerfold or as a 
tear-out on card stock. This chart is similar 
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to the one found in the center pages of 
Satellite Times. All the C-band satellites 
are listed by channel with pertinent 
information such as polarity and avail-
ability given. Usually adjacent to that 
chart are smaller ones listing the Ku-
band satellites as well as all audio 
subcarriers by service or interest, with 
frequencies. All have complete sports 
listings, movie listings (with brief de-
scriptions, times, and dates) , wild feed 
listings, and prime time grids for each 
day. All have several pages of feature 
articles and industry related news. So, 
here's a review of what's available, 
listed in alphabetical order. 

OnScrt 

This weekly magazine-sized guide 
is in its twelfth year. Published by Triple 

D Publications of Shelby, North Carolina, it 
features around 160 pages, 120 ofwhich are 
actual listings. The other 40 pages are fea-
ture articles, regular columns, and ads. It 
has a cover price of $2.25 and an annual 
subscription is $59.95. OnSat is available in 
different editions for each time zone. No-
table features include the popular Dr. Dish 
column written by well-known TVRO tech-
nician Richard Maddox; special feeds list-
ing; and a column of Recent Satellite Changes 
You Should Know AbouL 

Satellite Entertainment Guide 

Published by Vogel Satellite TV Pub-
lishing, SEG is in its fourteenth year. 
This magazine-sized monthly runs typi-
cally 300 pages including a sealed, four-
teen page, adult programming guide 
which can be removed intact from each 
issue. There are 16 pages of feature 
articles and industry news. Of note is the 
card-stock transponder chart (which is 
perforated for easy removal), Dear SEG 
mailbag column, and Marc 
Etherington's Wild Feeds. Printed in one 
edition for all of North America, single 
copy price is $5.95 and regular annual 
subscriptions are listed at $52.00. 

Satellite Orbit 

In its fifteenth year, Satellite Orbit is the 
second oldest of the TVRO guides. A 
magazine-sized monthly, it is published 
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by CommTek Communications, Corp. 
and has over 350 pages, including more 
than seventy pages of feature articles 
and regular columns. Of note here are 
Jay Hylsky's Satellite Secrets column; a 16 
page, sealed, removable adult movie 
listing; pull-out, card stock, transpon-
der chart; and separate pages at the 
back for satellite radio and Ku-band 
channel listings. Published in one North 
American edition, Satellite Orbit costs 
$5.95 per single copy and annual sub-
scriptions are listed at $57.00. 

Satellite SuperGuide 

This monthly is published by the 
same company which produces OnSat. 
Still in its first year, Satellite SuperGuideis 
a magazine-sized formatwith 352 pages 
in one North American edition. It in-
cludes 32 pages of feature articles and 
regular columns (including OnSat's Dr. 
Dish); a perforated card stock transponder 
chart; and home electronics showcase of 
new products. Single issue price is $3.99 
and regular annual subscriptions are listed 
at $45.00. 

Satellite TV Week 

This weekly is the oldest of the satellite 
TV guides and, in its fifteenth year, remains 
in its original tabloid size. With 92 pages of 
listings and 16 of feature articles and regu-
lar columns, Satellite TV Week is published 
by Fortuna Communications Corp. No-
table features include Ask the TechF,ditor 
by Karl Finke, long-time satellite TV 
answer man; and Recurring Feeds col-
umn by "Tracker" Bob, an original of 
the early TVRO days. Single issue price 
is $2.95 and annual subscription rate is 
$59.95. It is available in separate time 
zone editions. 

The DSS Guides 

What's newer than DSS services? 
DSS guides! With the DSS craze in its 
second year, one thing has become 
apparent: DSS viewers want more of a 
guide than what they're getting on-
screen or in the mail from their pro-
gramming provider. Entrepreneurs 
have stepped forward and filled the 
gap. As a result there are a number of 
guides produced specifically for the 
DSS market. Not surprisingly, they are 
produced by the same folks who pub-
lish the other guides. All are monthlies 
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and feature daily program grids, feature 
articles and regular columns, a complete 
channel directory, and have in excess of 
300 pages per issue. 

Direct Guide 

Published by Vogel Satellite TV Publish-
ing, Inc. which also produces Satellite Enter-
tainment Guicle. Cover price is $5.95 with 
annual subscriptions $52. 

Satellite Channels Magazine 
Published by Satellite Business News, 

Inc. Cover price is $3.95 with annual sub-
scriptions $29.95. 

•upest 1. 24. 1299 • 42.93 

CI Satellite PTO' - Earth satellite track-
ing software for high accuracy ephemeris & for 
optical & radio tracking (uses USAF SGP4/SDP4 
propagation models). Flies up to 200 satellites 
simultaneously, manage database of up to 20,000 
satellites; edit, add or delete. Comes with nearly 
6,000 NORAD satellite orbital element sets ready 

to use. Displays Earth 
ground tracks on world 
maps (orthographic or 
equal area) or zoomed 
in closeups. Sky maps 
of satellite paths with 
stars, planets, Sun, 
Moon. Space view of 
Earth with satellites, at 

variable distance from Earth. Local horizon maps 
with satellite path in altitude/azimuth bird's eye 
view. Satellite RA/Dec. slant range, range rate, 
intersatellite range, phase angles, height, altitude & 
sky velocities, AOS time & pass duration. IBM & 
compatibles, VGA graphics, harddrive. $149.95 
800-533-6666 for VISA/MC, Fax 412-422-9930 

E-mail: mail@zephyrs.com 
Zephyr Services, 1900 Murray Ave. Dept. S, 
Pittsburgh PA 15217. Our 15th year. Free Catalog. 
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Published by Commtek Communica-
tions, Inc. which also produces Satellite Or-
biL Cover price is $5.95 with annual sub-
scriptions $52.00. 

Other Niches 

DISH Entertainment Guide is published 
by J. D. Publishing, Inc. for subscribers to 
EchoStar's DISH Network. A monthly, this 
odd-sized 11 by 12-1/2 inch guide has the 
usual feature articles and columns as well as 
several pages devoted to TV channel and 
audio channel line-up on the DISH Net-
work system. The entire issue runs just 
under 200 pages. Single issue price is $4.95 
with annual subscriptions at $59.40. 

dish 
entertainment 
magazine 

Sportscaster 

In its fifth year and dubbed The 
Complete Guide to Satellite Sports, 
Sportscaster lives up to it name. 
Published monthly by the Liberty 
Publishing Group, this magazine-
sized guide is like the sports sec-
tions of all other guides on ste-
roids. At nearly 150 pages it has the 
usual feature stories and column, 
but they are all sports related. Even 
the transponder chart is the same, 
except all the messy movie and news 
channels are thoughtfully left blank. 
Single issue price is $4.95 with annual 
subscriptions $39.95. 
For more information about subscrip-
tions to all the guides mentioned above 
write or call: 

COIRPLETE SPOS1S LIS11:46S PHO SCHEDULES 

Cf 
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The complet. Seasol 
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and Forecast 

CommTek Communications Corp. (Sat-
ellite Orbit and Satellite Direct) ,8300 Boone 
Blvd. Suite 600, Vienna, VA 22182. U.S. 

toll free number for subscription inquiries 
or orders: 800-234-4220 others call 703-827-
0511 

DISH Entertainment Guide, J.D. 
Publishing, 1743W. Green Tree 
Road, Glendale, WI 53209. Sub-
scriptions: 800-333-DISH. 

Fortuna Communications 
Corp. (Satellite TV Week), 140 
South Fortuna Blvd., Fortuna, 
CA 955404/308. Subscriptions 
800-345-8876. Customer Service 
707-725-1185. 

Liberty Publishing Group 
(SportsCasterMagazine) 100 East 
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cts" 
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boy pR 

Royal Lane, Suite 250, Irving, TX 75039. 
Phone: 214-868-1515. 

Satellite Business News, which publishes 
Satellite Channels Magazine, retails the publi-

cation through National Programming Ser-
vice (NPS) at 800 444  3474. 

Triple D Publishing, Inc., OnSat subscrip-
tions, P.O. Box 2347, Shelby, NC 28151-
2347. U.S. toll free number for subscrip-
tions: 800-234-0021. Customer service: 704-
482-8900. Satellite SuperGuide subscriptions: 
704-481-0784. Customer service 704-484-
2804. Sr 
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RADIO'S BEST SELLING MAGAZINES FROM OVER THERE 
Every month Short Wave Magazine 
has essential information on 
scanning, decoding, maritime 
beacons, propagation, satellites, 
broadcasting, and much more. 
In fact it has all the information a 
short wave listener could possibly 
want . . . 

. . . features on new products, 
antennas, packet radio, HF band, 

vintage radio construction and 
other topics as well. 

Practical Wireless is the monthly 
magazine no radio amateur should 

be without. 

... ARE le 

AVAILABLE FROM 
THE FOLLOWING 

U.S. DEALERS 

GILFER ASSOCIATES INC 
52 Park Avenue, Park Ridge. 
NJ 07656 
Free Toll: 800 Gilfer — 1 

TUCKER ELECTRONICS 
1801 Reserve Street, Gasland, 
TX 75042 
Free Toll: 800 559 7388 

ELECTRONICS 
EQUIPMENT BANK 
Richard Robinson, 323 Hill 
Street, Vienna, VA 22180 
Tel: 703 938 8105 

SUBSCRIBE 

AVAILABLE OUR HERE Mel! 
Buy both of Britain's best selling radio magazines in the US from Grove Lnteiprises, Inc. 

PW-$45, SW-$45. Together-$80. Call to order: 1-800438-8155; FAX 704-837-2216. 
Visit our Internet site as www.grove.net. 
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Are you ready for Phase 3-D? 
The Satellite 
Experiment cr's 
I I a ndbook 

The Phase 3-D Satellite, now under construction with the help of over a dozen AMSAT groups 
on five continents, is scheduled to launch in April 1977. It will be the largest, most complex, 
and most expensive amateur radio satellite ever built. When in orbit, the satellite will be used 
by amateur radio operators for hobby and stand-by emergency communications and research. 
Get ready to use this valuable resource by purchasing The Satellite Experimenter's Handbook, by 
Martin Davidoff. This great handbook includes projects and extensive information on antenna 
design, construction and tracking; amateur, TV and weather satellites; computer programs; 
graphs, tables and overlays. A great reference collection for beginners and experienced space 
enthusiasts alike. 

Order BOK 85, only $19.95 plus $6 UPS shipping or $3 Bookrate 

Order Now and Save 35% on 1997 WRTH Satellite Broadcasting Guide 
Everything you need to know about installing, repairing, 
maintaining and enjoying your satelllite system. You'll 
learn how to set up your own home satellite system and 
receive hundreds of TV and radio stations that you 
probably didn't know existed. This book also provides a 
guide to satellite broadcasters, maps of satellite locations, 
and a directory of reputable dealers. 

'Free shipping inside the US only. 
Foreign shipping: Surface, $4.50; 
Air moil, .$6 for Canada, $750 elsewhere. 

Only 19.95 with free shipping if 
ordered before Dec. 31, 1996! 
(Note: Credit card will be billed at time of order to 
save shipping costs, then books will ship around mid-
January, 1997. After Dec. 31, 1996, books will be sold 
for $24.95 plus $6 shipping.) 

Grove Enterprises 
P.O. Box 98, 7540 Hwy. 64 W. 

Brasstown, NC 28902 
(704) 837-9200, ( 704) 837-2216 Fax 

Visit us on the web: 
www.grove.net 
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Repairing Satellite Equipment: 
The Insider's Notebook 

Written and Compiled by Brianj Hoopsick and 
Rich Ford. Published by Brich f.? Associates 
Publishing P.O. Box 203, Dallas Center, IA 
50063, or call 515-992-4142. Price: $79.95 
and two updates are $29.95 each. 

Satellite TV receivers, like all modern 
electronic equipment, seem a daunt-
ing package of tiny components 

packed into impossibly tight containers. 
When the LED display fails to light up or 
the power switch does little besides making 
a soft clicking sound, most consumers are 
at a loss. In fact, many dealers are, too. 
Often the solution is to replace the receiver 
with a newer model. And so, all across the 
land, in the back rooms of satellite dealer 
showrooms, are stacks of old satellite receiv-
ers just waiting to be brought back to life. 
Now, with Repairing Satellite Equipment, The 
Insider's Notebook, that may be an inexpen-
sive and real alternative. 

Calling on nearly 30 years of combined 
technical experience, Brian Hoopsick and 
Rich Ford have compiled what has turned 
out to be a notebook filled with short cuts 
to commonly found problems addressing 
virtually every major brand of satellite re-
ceiver. In fact, the top 13 brands have their 
own sections, with a final section devoted to 
11 other less popular brands. Presented in 
a loose-leaf 8- by 11-inch format, Hoopsick 
and Ford have made it easy for technicians 
to get to the heart of the problem. 

As pointed out in the introduction 
"...The book is formatted and written with 
the technician in mind. It is not a theoreti-
cal study of the receivers; rather a hands-on 
'how to' collection that will enable anyone 
with basic troubleshooting skills to repair 
their own satellite receiver or those of their 
friends and customers. In addition...this 
book will attempt to give you pointers that 
will enable you to effectively troubleshoot 
and repair units not covered by this book, 
even if you do not have the schematics for 

the particular unit in question." 
It's important to know that this is for the 

technically inclined; if you're not handy 
with a soldering iron or you're not confi-
dent in your electronic repair ability, this is 
not a good place to start. If, however, you 
are technically minded, this is like looking 
over the shoulder of a competent repair 
man while he works. 

These folks know their stuff. Hoopsick 
says that he is so familiar with the Uniden 
products that their repair technicians actu-
ally call him if they get stumped! Do any of 
these problems sound familiar? No remote 
operation; no power up; blows fuses; dish 
drives in one direction; distorted video; no 

PIMPING 
fliTILLIT1 

4U1P111fHT 

polarity control; hum bars; no LED dis-
play—the list goes on and on, from the 
Uniden 710 to the 9900. 

Of course, it's notjust Uniden. Repairing 
Satellite Equipment covers Channel Master, 
Chaparral, Drake, GI, Houston Tracker, 
Luxor, Norsat, STS, Tee-Corn, and Toshiba 
models. The loose-leaf format makes for 
easy bench top viewing, or sheets can be 
taken out individually without having to 
find bench space for the whole book. 

The authors don't waste your time with 
flowery prose. Do you have a pesky problem 
with your Norsat NRF 300R exhibiting "poor 
or no video?" Here's the solution: "... I) 
Check for video out of the RCA jacks. If it is 
present, then replace the RF modulator. 
Also make sure the video level control is set 
properly (RVC10). If all of this is OK then 
check IC 23 (MC1733 or NE592). You 
should have video at pins 7 and 8; if not, 
replace. If there is video present, then take 
a small metal screwdriver..." Heck, I think I 
could do this! 

First published in 1994, Brich and Asso-
ciates also sells updates for both '95 and '96 
addressing gear and problems not covered 
in the original book. SF 

—Ken Reitz 
Satellite Times staff 

Actual solutions to real proo.ems covering every major receiver manufactured. 
Written and compiled by Brian J. Hoopsick and Rich Ford 
with over 29 years of combined expertence 

Published by BRICH & Associates 
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Universal Scores a Hit: The 
SCPC-200 Receiver 

By Ken Reitz KS4ZR 

It's never long after being introduced to satellite television, that most hobbyists 
become attracted to reception of single 

channel percarrier (SCPC) signals. Ifyou've 
ever wondered where radio stations get 
their sports and news programs or how 
networks distribute their programming to 
affiliates, you'll be interested in this form of 
satellite communications. 

Receiving SCPC signals has always been 
a challenge for the satellite enthusiast. The 
extreme narrowband nature of the signal 
has made cheap and easy reception meth-
ods marginal and professional reception 
methods expensive. Universal's SCPC-200 
has successfully bridged the gap. 

Universal has made the SCPC-200 an 
attractive and unobtrusive addition to your 
satellite gear. This well designed, low pro-
file receiver does a terrific job with a mini-
mum of front panel distractions. The lay-
out is clean and easy to use. A set of six 
round buttons on the left of the front panel 
does all the tuning and memory save/re-
call. A clear, easily understood LCD panel 
in the front center shows at a glance the 
current signal status: bandwidth, transpon-
der, 2nd IF frequency, 3-digit service ID 
(user designated), and memory channel. 
Next to the display panel are three LEDs 
lined up vertically and used as a tuning aid. 
The top and bottom LEDs are red and the 
center one green. When the signal is stron-
gest, only the green one is lit. The last knob 
is a power/volume control. 

The rear panel is equally spare but use-
ful. No 950-1450 MHz splitter is necessary 
as the SCPC-200 has an "F" fitting to take 

PCMCIA Converted Card  $495 
AFT System: Convertible, ISA Adapten 
Receiver, Antenna á F`nearnp  $995 

Shipping á Handling (U.S.) Card: $15. 
In NC add 67. sales tax 

the signal directly from the LNB and an-
other "F" fitting to feed the signal directly to 
your satellite receiver. There's a jack for the 
power supply (which is included), and two 
RCA jacks: one's for a single line-out (re-
member, stereo reception of SCPC signals 
requires two separate SCPC receivers) which 
can connect directly to your home stereo, 
and the other jack is an 8 ohm speaker 
output, the volume of which is controlled 
by the knob on the front. 

Tuning the Universal SCPC-200 
couldn't be easier. First, find a satellite 
(Galaxy 4 is a good place to start), then tune 

to the polari ty of the SCPC channel (the 
SCPC-200 has a built-in tuner which allows 
you to watch any channel while listening to 
channels of the same polarity which have 
SCPC signals). Now, tune through the fre-
quencies starting at 50.00 on the LCD dis-
play. 

The first thing you'll notice when you 
tune in a signal is the crisp, clean audio. 
Many SCPC signals are uplinked in a com-
pressed audio format and expanded at the 
downlink receiver. This "companding" is 
handled internally by the SCPC-200. Wide 
and narrowband signals are switched via 
the front panel. 

One important feature on the receiver 
is the calibration of the LNB to track any 
drift in the local oscillator, a problem which 
plagued some earlier receivers. To test the 
stability of this receiver I set it to Minnesota 
Public Radio in the evening; it was still right 
on frequency the next morning. 

In addition to a thorough instruction 
manual, Universal includes a complete list 
of all satellites carrying SCPC services and 
their frequencies. To get an idea of what 
you're missing take a look at the center 
section on pages 42-43 of this issue of Satel-
lite Times and consider adding the SCPG 
200 to your satellite system. Suggested retail 
price for the SCPC-200 (RCV 28) is $399.95 
plus $9.00 UPS shipping and handling from 
Grove Enterprises, P.O. Box 98, Brasstown, 
NC 28902 or call 800-438-8155 in the United 
States, 704-837-9200 elsewhere. You can fax 
your order to 704-837-2216 or send it via e-
mail to: orderegrove.net. Sr 

Weather Satellite Imagery 
PCMCIA Convertible Carture Ca rcl 

fin Beet System for Desktop and Laptop 
Polar. Goes satellites and HF Fax 
Perfect for boat, vehicle, plane, or home 
Low power - PCMCIA type Il 
Carrier Peak Sampling Technology 
Auto Start/Stop - No tracking/scheduling required 

Full Function Software 
DOS and Widows 

CZI Best NOAA 
- Sea surface temperatures 
- Coastline and Lat/Lor grid 
- Distance Measurement 
- Auto start/stop 

cJ f3est WEFAX, Meteosat, GMS 
- Animate Vibable, IP & VW 
- Reaelb Header, No Schedule: 

GEI Sect HF Marine Fax 
Wide lock range, easy tunir: 

OFS WeatherFAX, Phone/Fax: (919) 847-4545 
6404 Lakareet Cr, Raleigh, NC 27612 The Best in PC biased Weather Satellite Imagery 

ofs wimtherFAX 

llqhre,,,t  sutellltrt 
Weethgr Facsirnlif 
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World Radio Network Schedules 
WRN 2- N. American Multi-lingual Service 
Galaxy Five ( 125 deg West) transponder 6-3.820 GHz 
(TBS) vertical polarization, audio subcarrier 6.2 MHz. 
Please note that programs listed below with an asterisk (*) 
are subject to pre-emption without notice. All times East-
ern ( UTC +5 hours) 

0030 - *WRN Announcements, until.... 
0255 - • YLE. Church Service (Sunday only) 
0400 - * WRN Announcements, until.... 
0600 - [YLE Radio Finland], News in Finnish 
0625 - YLE. News in Swedish 
0630 - YLE, News in English 
0700 - • WRN Announcements, until.... 
0800 - RTE News in Irish 
0900 - Radio Prague in Czech 
0927 - * WRN Announcements, until.... 
1000 - YLE, Radio Finland, News in Finnish 
1005 - YLE, Regional News 
1030 - YLE, News in Finnish 
1100 - YLE, News in Swedish 
1130 - YLE, Easy Listening Music and Chat in Finnish 
1200 - • Vatican Radio, news in French, English, Alba-

nian, Slovene, Croatian, Hungarian, Czech, and 
Slovak 

1400 - *WRN Announcements, until.... 
1500 - • Radio Vlaanderen International in Dutch 
1530 - * Radio Netherlands in Dutch 
1625 - *WRN Announcements, until.... 
1645 - * YLE, News in French 
1700 • * Polish Radio Warsaw in Polish 
1800 - Radio Budapest in Hungarian 
1830 - YLE Radio Finland, Devotional Music 
1855 - YLE, News in Swedish 
1900 - YLE, News in Finnish 
1930 - YLE. Easy Listening Music and Chat in Finnish 
2010 - YLE, Current Affairs in Finnish 
2030 - YLE. Documentaries in Finnish 
2030 - YLE, New Classical releases in Finnish (Sun) 
2130 - YLE, Easy Listening Music in Finnish 
2230 - YLE, News in Finnish 
2300 - YLE. News in Finnish 
2310 - YLE, Devotional Programming in Finnish 
2320 - YLE, News in Swedish 
2323 - YLE, Programme Information in Finnish 
2330 - ORF Radio Austria International in German 

WRN1- European English Service 
Astra 1 B ( 19 deg East) transponder 22-11.538 GHz (VH-1) 
vertical polarization, audio subcarrier 7.38 MHz. 
WRN is also available on cable and local radio stations. 
WRN program information can be heard daily at 0125 and 
1025 BST. It is also available on VH-1 text pages 222, 223, 
224. All times UTC (Central European Time +1 hour) 

0000 - Radio Budapest 
0030 - Radio Netherlands 
0127 - Earth and Sky (Daily Science Series) 
0130 - ORF Radio Austria International 
0200 - NPR All Things Considered (repeat) 
0300 - CBC As It Happens (Tue-Sat) 

RCI News, and Features (Sun and Mon) 
0400 - Polish Radio Warsaw 
0430 - BBC Europe Today (Mon- Fri) 

Glenn Hauser's World of Radio (Sat) 
UN Radio From New York (Sun) 

0500 - PRI Market Place (Tue-Sat) 
Radio Romania International (Sun) 
SABC Channel Africa-Johannesburg (Mon) 

0530 - YLE Radio Finland 
0600 - Voice of America World Wide ( Mon-Fri) 

VoA Saturday (Sat) 
VoA Sunday (Sun) 

0700 - NPR All Things Considered (repeat) 
0800 - ABC Radio Australia 
0900 - Polish Radio Warsaw (Mon-Sat) 

C-Span Weekly Radio Journal (Sunday) 
0930 - Radio Canada International ( Mon-Fri) 

UN Radio (Sat) 
1000 - Radio Prague 
1030 - Radio Netherlands 
1127 - Earth and Sky (Daily Science Series) 
1130 - SABC Channel Africa-Johannesburg (Mon-Sat) 

Glenn Hauser's World of Radio (Sun) 
1200 - NPR Morning Edition (Monday-Friday) 

NPR Weekly Edition (Sat) 
NPR Weekly Edition (rpt) ( Sun) 

1300 - NPR Morning Edition (Monday-Friday) 
NPR Weekend Edition (Saturday and Sunday) 

1400 - Radio France International 
1500 - Voice of Russia (Mon- Fri) 

Radio Romania International (Sat) 
Voice of America- Communications World (Sun) 

1530 - KBS Radio Korea International 
1600 - ABC Radio Australia 
1700 - ORF Blue Danube Radio ( Monday-Friday) 

Glenn Hauser's World of Radio (Sat) 
SABC Network Africa (Sun) 

1730 - Radio Austria International 
1800 - RTE News at Six 
1830 - Radio Netherlands 
1925 - News in Esperanto from Polish Radio Warsaw 
1930 - YLE Radio Finland 
2000 - RTHK-News from Hong Kong (Mon-Fri) 

UN Radio from New York or Radio Denmark (alternate 
Sat) 

2015 - Health Watch (Sat) 
Radio Romania International (Sun) 

2030 - Radio Vlaanderen International 
2100 - Radio Sweden 
2130 - Polish Radio Warsaw 
2200 - Voice of America World Report (Mon-Fri) 

VoA Today (Sat and Sun) 
2300 - PRI The World (Mon-Fri) 

NPR All Things Considered (Sat and Sun) 

WRN2- European Multi-lingual Service 
Eutelsat II- F1 ( 13 deg East) transponder 25-10.987 GHz ( NBC) 
vertical polarization, audio subcarrier 7.38 MHz. Please note 
that programs listed below with an asterisk (*) are subject to 
pre-emption without notice. All times UTC (Central European 
Time +1 hour) 

0309 - Vatican Radio 
0745 - *WRN1 (NPR and ABC Radio Australia) 
0830 - Vatican Radio (Sun) until 1130 
0930 - Vatican Radio ( Mon-Sat) until 1130, except Wed to 

1200 
1130 - •WRN1 (SABC Channel Africa) except Wed 
1200 - Radio Studio Delta ( Mon-Fri) until 1300 
1200 - *WRN1 (NPR Sat and Sun) 
1300 - Vatican Radio 
1530 - Radio Studio Delta (Mon-Fri) 
1530 - *WRN1 ( Sat and Sun Radio Vlaanderen-Brussels and 

ABC Radio Australia) 
1630 - Vatican Radio 
2230 - Radio Studio Delta (Mon-Fri) 
2230 - ' WRN1 (Sat and Sun) 
2330 - *WRN1 (Mon-Fri) 

WRN- Asia- Pacific English Service 
AsiaSat-2 ( 100.5 deg East) 4.000 GHz, vertical polarization, 
MPEG2 DVB, Symbol Rate 28.125 Mbaud, FEC 3/4, Select 
WRN1 from audio menu. AET-Australian Eastern Time (UTC 
+11 hours and for Hong Kong +8 hours to UTC). 

UTC... AET 
0000...1100 - YLE Radio Finland (Mon- Fri) 

UN Radio ( Sat) 
Radio Romania ( Sun) 

0030...1130 - ORF Radio Austria International ( Mon-Fri) 
Radio Sweden (Sat) 
Polish Radio Warsaw (Sun) 

0100...1200 - PRI The World (Tue-Sat) 
NPR Weekend» Things Considered (Sun and 
Mon) 

0200...1300 - RTE Dublin 
0300...1400 - CBC As It happens (Tue-Sat) 
0300...1400 - Radio Canada International (Sun and Mon) 
0400...1500 - Polish Radio Warsaw 
0430...1530 - Radio Budapest 
0500...1600 • PRI Market Place (Tue-Sat) 

UN Radio from New York ( Sun) 
UN Radio Romania (Mon) 

0530...1630 - ORE Radio Austria International 
0600...1700 - NPR All Things Considered (repeat) 
0730...1830 - Radio Ganda International 
0800...1900 - RTE Dublin 
1000...2100 - Radio Prague 
1030...2130 - SABC Channel Africa (Mon- Fri) 

SABC Network Africa (Sat) 
Radio Romania International (Sun) 

1100...2200 - RTHK Hong Kong 
United Nations Radio (Sat) 
Glenn Hauser's World of Radio (Sun) 

1130...2230 - KBS Radio Korea International 
1200...2300 - NPR Morning Edition (Monday-Friday) 

NPR Weekly Edition (Sat) 

NPR Weekly 
Edition (re-
peat) ( Sun) 

1300.0000- Radio 
Canada In-
ternational 

1400.0100 - RTE Dublin 
1500...0200 - Voice of Russia 
1530...0230 - ORF Radio Austria International 
1600...0300 - Radio France International 
1700...0400 - ORF Blue Danube Radio (Tue-Sat) 

Glenn Hauser's World of Radio (Sun) 
SABC Network Africa (Mon) 

1730...0430 - KBS Radio Korea International 
1800...0500 - RTE Dublin 
1830...0530 - Radio Netherlands 
1927...0627 - Earth and Sky 
1930...0630 - YLE Radio Finland 
2000...0700 - RTHK Hong Kong (Tue-Sat) 

Radio Romania International (Sun) 
UN Radio and Health Watch (Mon) 

2030.0730 - Radio Vlaanderen International 
2100.0800 - RTE Dublin 
2230...0930 - ORF Radio Austria International 
2300...1000 - Radio Netherlands 
2357...1057 - Earth and Sky (Daily Science Series) 

WRN- Middle East and Africa English Service 
Intelsat 707 (1 deg West) 3.9115 GHz, right-hand circular-
polarization. Symbol Rate 8.022 Mbaud, FEC 3/4. MPEG2 
Audio Stream. CAT-Central African Time (UTC +2 hours). 

UTC... CAT 
Next four hours can be heard in South Africa on SAfm 104-
107 
2300 0100 - Radio Netherlands 
2357.0157 - Earth and Sky (Daily Science Series) 
0000.0200 - YLE Radio Finland ( Mon- Fri) 

UN Radio (Sat) 
Radio Romania (Sun) 

0030...0230 - OAF Radio Austria International ( Mon- En) 
Radio Sweden (Sat) 
Polish Radio Warsaw (Sun) 

0100.0300 - PRI The World (Tue-Sat) 
NPR Weekend All Things Considered ( Sun 
and Mon) 

0200.0400 - RTE Dublin 
0300 0500 - CBC As It Happens (Tue-Sat) 

Radio Canada International (Sun and Mon) 
0400.0600 - Polish Radio Warsaw 
0430.0630 - Radio Budapest 
0500.0700 - PRI Market Place (Tue-Sat) 

UN Radio from New York (Sun) 
UN Radio Romania (Mon) 

0530...0730 - ORF Radio Austria International 
0600...0800 - NPR All Things Considered (repeat) 
0730...0930 - Radio Canada International 
0800...1000 - RTE Dublin 
1000...1200 - Radio Prague 
1030...1230 - SABC Channel Africa ( Mon-Fri) 

SABC Network Africa (Sat) 
Radio Romania International (Sun) 

1100.1300 - RTHK Hong Kong (Mon-Fri) 
United Nations Radio ( Sat) 
Glenn Hauser's World of Radio (Sun) 

1130.1330 - KBS Radio Korea International 
1200.1400 - NPR Morning Edition (Monday-Friday) 

NPR Weekly Edition (Sat) 
NPR Weekly Edition (repeat) (Sun) 

1300.1500 - Radio Canada International 
1400 1600 - RTE Dublin 
1500.1700 - Voice of Russia 
1530.1730 - ORF Radio Austria International 
1600.1800 - Radio France International 
1700.1900 - ORE Blue Danube Radio (Tue-Sat) 

Glenn Hauser's World of Radio (Sun) 
SABC Network Africa (Mon) 

1730...1930 - KBS Radio Korea International 
1800...2000 - RTE Dublin 
1830...2030 - Radio Netherlands 
1927...2127 - Earth and Sky 
1930...2130 - YLE Radio Finland 
2000...2200 - RTHK Hong Kong (Mon-Fri) 

Radio Romania International (Sat) 
UN Radio and Health Watch (Sun) 

2030...2230 - Radio Vlaanderen International 
2100...2300 - RTE Dublin 
2230...0030 - ORF Radio Austria International 
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Back f Receiver 

swagur@execpc.corn 

What equipment do I need for EMWIN ? 
(Emergency Management Weather Information Network) 

A product of the National Weather Service 

A Dish 

An LNA (Low Noise Amplifier) 

A Feed Horn 

AUDIO 

ANTENNA 

A Modem 

11111111 
The system includes: 
1. A 3 Foot Dish with a Patio Mount 
2. A Feed Horn for the proper frequency 
3. A LNA for the proper frequency 
4. A Bias T with an additional 26 dB of gain 
5. A Regulated Power Supply 
6. A Receiver (ICOM R 100) 
7. A modem 
8. Software 

IWe market individual 
parts or complete systems 

A Power Supply for the Bias T 

A Bias T to power the LNA 

A Narrowband FM Radio 
Receiver which will tune 
to 1690.6 MHz 

YOUR Computer 

& Our Software 

Shipping Charges: 
Carton and padding for dish $10.00 
Estimated UPS charges $45.00 

Return Policy: Because we operate so close to 
our costs and because we cannot sell returned 
units as new ones, we must charge a 20% 
restocking charge on each item returned. 

System Price (using YOUR Computer)....$1,495.00 

SWAGUR Enterprises 

BOX 620035 Middleton, WI 53562-0035 
Phone/Fax 608-592-7409 

http://www.execpc.com/—swagur/ 



TOCK 
XCHANGE 

Satellite Times assumes no responsibility 
for misrepresented merchandise. 

Ads for Stock Exchange must be received 45 
days prior to publication date. All ads must be 
paid in advance to Satellite Times. 
Ad copy must be typed for legibility. 

NON-COMMERCIAL SUBSCRIBER RATES: 
$.25 per word — Subscribers only! 
All merchandise must be personal and radio-
related. 

COMMERCIAL RATES: $1.00 per word 
Commercial line ads printed in bold type. 

1-3/4" SQUARE DISPLAY AD: $50 per 
issue. Send camera-ready copy or copy to be 
typeset. Photo-reduction $5 additional charge. 
For more information on commercial ads, 
contact Debbie Davis, 704-837-6412. 

GE SUPERRADIO III, custom designed with up to four noise-

free SCA Channels. Performance guaranteed. Credit Card or-

ders accepted. (800) 944-0630. 

TEST EQUIPMENT BONANZA! Free Shipping! Bird 4411W 

wattmeter, like new; elements for 2-30, 144-520, 400-1000 MHz, 

leather case. Orig. cost $ 1383 (order TIN75 $699.95). Tenney 

Jr. Environmental Test Chamber (order UTST-1 $2000.00). 

Hewlett Packard Draft-Pro Excel Plotter MDLtr7576A (order 

UPTR2 $2000.00). Grove Enterprises, P.O. Box 98, Brasstown. 

N.C. 28902. 1-800-438-8155. 

137MHz APT SATELLITE 
ANTENNAS 

SEVEN MODELS, CP-OMNIS 
AND CP-YAGI BEAMS FOR 
FIXED OR MOBILE USE. CALI 
FOR ILLUS PRODUCT GUIDE 
WOODHOUSE COMM 
PO BOX 73 
PLAINWELL, MI. 49080-0073 
616-226-8873 VOICE 
616-226-9073 FAX 

K„ Satellite 
Systems 

*from $3-19.50 complete 

• UniqUe manual tracking system 

computer designed for your latitude 

& longitude 

.free brochure 

Call or Write: 
ND Tech 

3402 South Kino 
Tucson, AZ 85713 
(520) 624-3907 

VIEWING EARTH FROM 
SPACE THE COMPLETE GUIDE TO 
PUBLIC DOMAIN IMAGERY AND 
WEATHER SERVICES. 150+ PAGES 
COMPLETE INFORMATION ON 
WHAT IS AVAILABLE. AND HOW TO 
RECEIVE IT FIXED AND MOBILE 
OPERATIONS, ILLUS., IMAGES. 
PHOTOS. THIS IS THE BOOK 
YOU'VE BEEN WAITING FOR! 
$24 PLUS SHIPPING & HANDLING 

WOODHOUSE COMM. 
616-226-8873-VOICE 
616-226-9073 FAX 

HUGE 100 PAGE CATALOG 

> Shortwave Receivers 

> Amateur Radio Gear 

> Scanners 

> RTTY & FAX Equipment 

> Books and Accessories 

Send 
$1 to 

11Zr 

Universal Radio 
6830 Americana Pkway. ST 
Reynoldsburg, OH 43068 
Tel. 614-866-4267 

SATELLITE RADIO 
BOOK 8c GUIDE 

NEW BOOK covers all Audio Services, 
SCPC, Subcarriers, FM', Facsimile, 
Press Services, Weather Services 
Simple how-to• receive instructions. 

Satellite Radio Guide Included. 
$16 95 plus $3 Priority Mail ($ 19.95 total). 

UNIVERSAL ELECTRONICS, INC. 
4555 Groves Road, Suite 12 

Columbus, OH 43232 (614)866-4605 

HACKERS 

CATALOG 
10CH- Items In 40 Pages. For 

Hackers, Crackers, Pltreakers 

and Experimenters! It's FREE! 

1-520-726-2833 
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Save Time and Money. . . 
Subscribe to ST 

To subscribe to Satellite Times send subscription form to: 
Grove Enterprises, 7540 Hwy. 64 W. 

Brasstown, NC 28902; or Call (800) 438-8155; 
(704) 837-9200; FAX (704) 837-2216 

Name 

Address 

City  

Phone 

CC# 

0 US 2nd Class Mail 
0 US 1st Class Mail 
0 Canada Surface 
0 Canada Air 
0 Foreign Intl 

0 Foreign Air 

US funds drawn on US a bank only. 

Don't miss a single issue! 

Please check your label to State Zip 

Exp.date 

Country 

1 Year 
$19.95 
$32.95 
$28.50 
S33.00 
$46.50 

$68.00 

2 Years 

$38.00 
$64.00 
$55.00 
$64.00 
$91.00 

$133.40 

3 Years 

$56.00 
$95.00 
$81.50 
$95.00 

$135.00 

$200.00 

determine the expiration 

date of your subscription! 
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The following are some terms used in the 
satellite business and are described in 
layman's terms. 

ALTITUDE (ALT): The distance between a 
satellite and the point on the earth directly 
below it, same as height. 

AOUISITION OF SIGNAL (AoS): The time at 
which a particular ground station begins to 
receive radio signals from a satellite. 

APOGEE: The point in a satellite's orbit 
farthest from the Earth's center. 

ARGUMENT OF PERIGEE: This value is the 
number of degrees from the ascending 
node the perigee point occurs. The perigee 
point is the point where the satellite is the 
closest to the earth (assuming an orbit 
which is elliptical to some degree). This 
number may be entered as a real value 
between 0.0 and 360.0. 

ASCENDING NODE: Point at which the sat-
ellite crosses the equatorial plane from the 
southern hemisphere to the northern hemi-
sphere. (See RIGHT ASCENSION OF THE 
ASCENDING NODE.) 

AZIMUTH (AZ): The angle measured in the 
plane of the horizon from true North clock-
wise to the vertical plane through the satel-
lite. 

CATALOG NUMBER: A 5-digit number as-
signed to a cataloged orbiting object. This 
number may be found in the NASA Satellite 
Situation Report and on the NASA Two Line 
Element (TLE) sets. 

COORDINATED UNIVERSAL TIME (UTC): 
Also known as Greenwich Mean Time 
(GMT). Local time at zero degrees longi-
tude at the Greenwich Observatory, En-
gland. Uses 24 hour clock, ie. 3:00 pm is 
1500 hrs. 

CULMINATION: The point at which a satel-
lite reaches its highest position or elevation 
in the sky relative to an observer. (Known as 
the Closest Point of Approach) 

DECAY RATE:This is the rate of decay of the 
orbital period (time it takes to complete one 
revolution) due to atmospheric friction and 
other factors. It is a real number measured 
in terms of Revolutions per Day (REV/DAY). 

DECLINATION ( DEC): The angular distance 
from the equator to the satellite measured 
positive north and negative south. 

DIRECT BROADCAST SATELLITE ( DBS): 
Commerical satellite designed to transmit 
TV programming directly to the home. 

DOPPLER SHIFT: The observed frequency 
difference between the transmitted signal 
and the received signal on a satellite down-
link where the transmitter and receiver are 
in relative motion. 

DOWNLINK: A radio link originating at a 
spacecraft and terminating at one or more 
ground stations. 

(SPACE eLoSSARY 
DRAG: The force exerted on a satellite by its 
passage through the atmosphere of the 
Earth, acting to slow the satellite down. 

EARTH-MOON-EARTH (EMR): Communi-
cations mode that involves bouncing sig-
nals off the moon. 

ECCENTRICITY ( ECC): This is a unitless 
number which describes the shape of the 
orbit in terms of how close to a perfect circle 
it is. This number is given in the range of 0.0 
to less than 1.0. An perfectly circular orbit 
would have an eccentricity of 0.0.A number 
greater than 0.0 would represent an ellipti-
cal orbit with an increasingly flattened shape 
as the value approaches 1.0. 

ELEMENT SET: (See ORBITAL ELEMENTS.) 

ELEVATION ( EL): Angle above the horizon-
tal plane 

EPHEMERIS: A tabulation of a series of 
points which define the position and motion 
of a satellite. 

EPOCH: A specific time and date which is 
used as a point of reference; the time at 
which an element set for a satellite was last 
updated. 

EPOCH DAY: This is the day and fraction of 
day for the specific time the data is effective. 
This number defines both the julian day (the 
whole number part of the value) and the 
time of day (fractional part of the value) of 
the data set. 
The julian day figure is simply the count of 
the number of days thatparticular date is 
from the beginning of the year. (January 1 
would have a julian day of 1. Feb 28 would 
be 59.) This number may range from 1.0 to 
366.999999999 (taking into account leap 
years). 

EPOCH YEAR: This is the year of the specific 
time the rest of the data about the object is 
effective. 

EQUATORIAL PLANE: An imaginary plane 
running through the center of the earth and 
the Earth's equator. 

EUROPEAN SPACE AGENCY (ESA): A con-
sortium of European governmental groups 
polling resources for space exploration and 
development. 

FOOTPRINtA set of signal-level contours, 
drawn on *map or globe, showing the 
performanoa of a high-gain satellite an-
tenna. Usti* applied to geostationary sat-
ellites. ' 

GROUNDPATION: A radio station, on or 
near the mg face of the earth, designed to 
receive stjéials from, or transmit signals to, 
a spacecraft. 

INCLINATION ( INC): The angle between the 
orbit planeand the Earth's equatorial plane. 
measured counter-clockwise. 0 (zero) de-
grees inclination would describe a satellite 
orbiting in the same direction as the Earth's 
rotation directly above the equator (orbit 
plane = equatorial plane). 90 degrees incli-
nation would have the satellite orbiting di-

rectly over both poles of the earth (orbit 
plane displaced 90 degrees from the equa-
torial plane). An inclination of 180 degrees 
would have the satellite orbiting again di-
rectly over the equator, but in the opposite 
direction of the Earth's rotation. Inclination 
is given as a real number of degrees be-
tween 0.0 and 180.0 degrees. 

INTERNATIONAL DESIGNATOR: An inter-
nationally agreed upon naming convention 
for satellites. Contains the last two digits of 
the launch year, the launch number of the 
year and the piece of the launch. ie. A-
indicates payload, B-the rocket booster, or 
second payload, etc. 

LATITUDE (EAT): Also called the geodetic 
latitude. the angle between the perpendicu-
lar to the Earth's surface ( plane of the 
horizon) at a location and the equatorial 
plane of the earth. 

LONGITUDE (LONG): The angular distance 
from the Greenwich (zero degree) merid-
ian, along the equator. This can is mea-
sured either east or west to the 180th 
meridian ( 180 degrees) or 0 to 360 degrees 
west. For example, Ohio includes 85 de-
grees west longitude, while India includes 
85 degrees east longitude. But 85 degrees 
east longitude could also be measured as 
275 degrees west longitude. 

LOSS OF SIGNAL (LOS): The time at which 
a particular ground station loses radio sig-
nals from a satellite. 

MEAN ANOMALY (MA): This number rep-
resents the angular distance from the peri-
gee point (closest point) to the satellite's 
mean position. This is measured in degrees 
along the orbital plane in the direction of 
motion. This number is entered like the 
argument of perigee, as a value between 
0.0 and 360.0. 

MEAN MOTION (MM): This is the number 
of complete revolutions the satellite makes 
in one day. This number may be entered as 
a value greater than 0.0 and less than 20.0. 
(See DECAY) 

NASA: U.S. National Aeronautics and Space 
Administration. 

ORBITAL ELEMENTS: Also called Classical 
Elements, Satellite Elements, Element Set, 
etc. Includes the catalog Number; epoch 
year, day, and fraction of day; period decay 
rate; argument of perigee, inclination, ec-
centricity; right ascension of ascending 
node; mean anomaly; mean motion; revo-
lution number at epoch: and element set 
number. This data is contained in the TWO 
LINE ORBITAL ELEMENTS provided by 
NASA. 

OSCAR: Orbiting Satellite Carrying Ama-
teur Radio. 

PERIOD DECAY RATE: Also known as De-
cay. This is the tendency of a satellite to 
lose orbital velocity due to the influence of 
atmospheric drag and gravitational forces. 
A decaying object eventually impacts with 
the surface of the Earth or burns up in the 
atmosphere. This parameter directly af-

fects the satellite's MEAN MOTION. This is 
measured in various ways. The NASA Two 
Line Orbital Elements use revolutions per 
day. 

PERIGEE: The point in the satellite's orbit 
where it is closest to the 
surface of the earth. 

POSIGRADE ORBIT: Satellite motion which 
is in the same direction as the rotation of the 
Earth. 

RETROGRADE ORBIT: Satellite motion which 
is opposite in direction to the rotation of the 
Earth. 

REVOLUTION NUMBER: This represents the 
number of revolutions the satellite has com-
pleted at the epoch time and date. This num-
ber is entered as an integer value between 1 
and 99999. 

REVOLUTION NUMBER AT EPOCH:The num-
ber of revolutions or ascending node pas-
sages that a satellite has completed at the 
time (epoch) of the element set since it was 
launched. The orbit number from launch to 
the first ascending node is designated zero, 
thereafter the number increases by one at 
each ascending node. 

RIGHT ASCENSION OF THE ASCENDING 
NODE (RAAN): The angular distance from 
the vernal equinox measured eastward in the 
equatorial plane to the point of intersection of 
the orbit plane where the satellite crosses the 
equatorial plane from south to north 
(asecending node). It is given and entered as 
a real number of degrees from 0.0 to 360.0 
degrees. 

SATELLITE SITUATION REPORT: A report 
published by NASA Goddard Space Flight 
Center listing all known man-made Earth 
orbiting objects. This report lists the Catalog 
Number, International Designator, Name. 
Country of origin, launch date, orbital period, 
inclination, beacon frequency, and status 
(orbiting or decayed). 

TIM: Short for telemetry. 

TRANSPONDER: A device aboard a space-
craft that receives radio signals in one seg-
ment of the radio spectrum, amplifies them, 
translates (shifts) their freuency to another 
segment and retransmits them. 

TELEVISION RECEIVE ONLY (TVRO):A TVRO 
terminal is a ground station set up to receive 
downlink signals from 4-GHZ or 12-GHZ 
commerical satellites carrying TV program-
ming. 

TWO LINE ORBITAL ELEMENTS (TLE): See 
ORBITAL ELEMENTS. 

UPLINK: A radio link originating at a ground 
station and directed to a spacecraft. 

VERNAL EQUINOX: Also known as the first 
point of Aries, being the point where the Sun 
crosses the Earth's equator going f rom south 
to north in the spring. This point in space is 
essentially fixed and represents the refer-
ence axis of a coordinate system used exten-
sively in Astronomy and Astrodynamics. 
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By Bob Grove, Publisher 

E-mail address: ste.grove.net 

Things Aren't Really All That Bad 
The reports of my death have been greatly exaggerated. 

—Mark Twain 

Arecent editorial I wrote for our sister magazine, Monitor-
ing Times, seems to have hit a resonant nerve in our fragile 
economy. After its publication, we heard over and over 

from throughout the industry that we were going belly up! Noth-
ing could be farther from the truth, but I really was appreciative of 
the concern. First, I'd like to reassure everyone we are just fine, 
thank you! And next I'd like to share some of those thoughts which 
appeared in MT with you this month. 

It all started by my mentioning that we, like our colleagues is 
the hobby radio industry, were feeling a substanial decrease in 
sales over the last year. I guess my open admission was an error in 
judgement in a community of vendors where no one wants to 
admit publicly that his sales are down! My uninhibited honesty 
seemed to portend gloom and doom. The fact of the matter is, 
however, that the climate now seems to be getting better—slowly, 
but surely. And the holiday season is just ahead. 

So what caused the original downturn? Some dealers stead-
fastly hang on to the mistaken belief that the low sunspot count has 
caused sagging ham sales, but the No-Code Technician class 
licensee—by far the most rapidly-growing ham class—doesn't use 
spectrum which is affected by sunspots, and even the No-Code 
applications are decreasing. 

In-fighting among the ham oligarchy, increasingly high cost of 
equipment, tasteless and inane content of amateur communica-
tions, the perpetuation of obsolete Morse code requirements for 
ham upgrading, virtual abandonment of ham demonstrations at 
public events, ready availability of alternative communications, 
high-tech saturation of the consumer marketplace, and the spec-
tacular growth of the worldwide, inexpensive, interference-free, 
highly-visual, no-test Internet are more likely reasons for the 
moribund state of amateur radio. It is no longer a "gee whiz" draw 
to today's youth. 

Scanner sales, too, have been severely truncated by the loss of 
cellular frequency coverage, the elusiveness of trunked police 
radio systems, and the non-receivability of digitized communica-
tions. 

But perhaps comparing this year's scanner sales with last year's 
is unfair. Over the previous two years we saw a buying frenzy as 
scanning enthusiasts scrambled to purchase those few remaining 
cellular-capable radios, now contraband; we may well be feeling 
the backlash of that scanner blitz—a scanner glut. But I suspect 
that we will see a resurgence in scanner sales very soon as a major 
manufacturer announces a new breed of scanner which over-

comes one obstruction to listening. 
A drop in subscriptions, which has been felt by all hobby 

publishers, has leveled as well—at least at MTand ST—indicating 
that folks still depend upon respected print media for information. 
Still, the subscription downturn has been accompanied by an 
increasing number of bankruptcies, the discontinuation of several 
of Wayne Green's and Cgs publications, the demise of the oldest 
and largest scanner club (RCMA), and so on. 

Perhaps we are unusual in that we pay our writers what we 
promise, and on time. This has created a tenaciously loyal stable of 
writers—the best in the business—and we're proud of that. As a 
result, the communications industry knows that MT and STare the 
driving forces in the monitoring community. Good products suc-
ceed and bad products fail after a few words from our staff of 
experts. 

While there has been an undeniable migration of active minds 
to the Internet, the rate has been more linear than logarithmic— 
they're joining fast, but not all that fast, and they're learning that 
while there is a lot of free information on the net, the freebies are 
frequently teasers, requiring the inquiree to spend money for the 
whole package. 

Few publishers or dealers will review their actual business 
successes or failures. It's a matter of ego, not strategy. But what 
harm can come from an honest admission that business is down 16 
percent from last year? Ours is. Or that subscriptions slumped 15 
percent over the same time period? Ours did. After all, Fortune 500 
companies post earnings and losses all the time. 

Fortunately, the ove staff is highly diversified; if one aspect of 
the business is on downgrade, we reassign our people into 
other, more productive areas. The result is that we have a powerful, 
dedicated work force with cross-trained skills. When we decided to 
explore Internet marketing, we didn't need to hire anyone, we 
simply moved our dynamic team laterally into the new slot and 
they're having the time of their lives! It's challenging, gratifying, 
and profitable. 

Many of our ache rtisers are experiencing the benefits of our 
Internet web page services; if you would like to learn how you can 
profit from this marvelous marketing medium, call Melody on our 
toll-free line, (800) 438-8155. 

Diversity, the key to survival, is a hallmark of Grove Enterprises. 
We are experiencing an unprecedented growth in satellite-depen-
dent communications, and Satellite Times will continue to grow as 
well. 
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ire raw TO Caprunt REALM« IMAGES LIKE 
THIS minewr FROM spa« ON YOUR Pe! 

MuttiFAX offers two professionally featured weather 
satellite den-odulators: One model plugs directly into 
the expansion slot of your IBM corn Jatible desktop PC, 
the other model interfaces to your PC (laptop, notebook, 
or desktop) through the parallel port-perfect for 
"crowded" computers or portable applications. 

Section of 
multi-spectral 

false-colorized 
NOAA APT image 
of Northeast US. 
This image was 
created directly 

from a raw image 
file using the new 

MFCOLOR 
software from 

Weather Dynamics. 

To find out more 
about the 

MFCOLOR soft-
ware log onto the 

MultiFAX BBS 
(716-425-8759). 

Download dozens 
of images as well 

as software, demos, 
and up-to-date or-

bital elements. 

There is no charge 
to use the MultiFAX 
BBS, it operates 24 

hours a day and 
supports up to 

28.8KB modems 

Both units offer the same powerful capabilities-PLL 
circuitry for perfectly straight edges on NOAA, GOES, 
and Meteosat images; 4800 8- bit samples per 
second-capture ALL the high APT resolution the NOAA 
satellites can provide (2-3 miles) in visible and infrared 
(simultaneously) with a full 12 minute recording. 

Version 7 Software Features Include: Integrated Satellite Tracking • 
Kansas City Tracker Support • Capture Images to Hard Disk or Memory • PLL 

Sampling • NJAA, Meteor, GOES, Meteosat, HF Fax • " Point & Shoot" User 
Interface with Mouse Support • 1024x768x256 Colors/64 Gray Levels • Zoom 
• Simple, Powerful Image Enhancement • 10 User Definable Enhancement 

Palettes • False Colorization • Unattended Recording • Visible and IR • 
Animation • Calibrated IR Temperature Readout • "3D" Enhancement • Use 
Your Images with Hundreds of Other Programs • Printer Support • 2-3 Mile 

Resolution (NOAA) • 3.5 Million 8 Bit Pixels for full NOAA Recording • 

Latitude/Long'tude and Map Overlay ( US .ncluded) • Reference Audio Tape 
• Clear, Complete 85+ page Illustrated User's Manual • Much More... 

MultiFAX Weather Satellite Receiver 
8,/ Synthesized Tuning - 10 Programmable Memories 
✓ 137-138 MHz in 5 KHz Steps 
✓ NOAA & Meteor APT 
✓ GOES & Meteosat Fine Tuning for Downconverter 
✓ Two Independently Adjustable Audio Outputs 
✓ 12 VDC (switchable) at Antenna for Pre-Amp 
✓ Price: $249.00 plus S&H 

Call or Write for Complete Details 

Minimum requirements: IBM Compatible Computer with 640 KB Memory and either 1) An 8 or 16 bit ISA slot for the internal 
card OR 2) A parallel port ( LPT1, LPT2, or LPT3) for the external unit • VGA Card and Monitor • Hard Drive or RAM Disk with 
4MB Available Space • Receiver and Simple Antenna ( dish not required for high resolution polar orbiting satellites) 

Internal Demodulator with Software: Just $289 plus S&H. 
Write, call, fax or check out our BBS or Web site for complete details. 

MultiFAX • Route 1, Box 27 • Peachland, NC 28133 • 704-272-9028 

MasterCard/Visa FAX: 704-272-9036 BBS: 716-425-8759 
http://www.vnet.net/usersisyzygy 



An Advanced 
Receiver, for a Very 
Affordable Price 

ICOM's taken its advanced Next Genera-
tion technology and studiously applied it 
to the world of receivers. The result: 
ICOM's all new IC-R8500. Sharing the 

performance level of it's 
award-winning IC-129000 

big brother, ICOM's new-
est receiver is available 
for a fraction of the price. 

Extra-Wide Coverage 
and All Modes! 

Cover frequencies from 100 kHz to 

1,999.99 MHz* using 10 Hz tuning steps. 
You'll receive SSB (USB, LSB), AM (nor-
mal/narrow/wide), FM (normal/narrow), 

WFM, and CW modes! 
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Buite-In ICONI 
Computer Hardware 

The new IC-R8500 is designed tie grow 

along with your communication needs. 
Built right in is the famous, ICOM-de-

veloped CI-V computer control interface. 

Also built-in is an industry standard RS-
232C port. When using the IC-R8500 with 
a PC, advanced software control and the 
programming of up to 800 memory chan-

nels (20 banks of 40 channels) are just 

keystrokes away! 

IF-Shift 
and APF! 

Signals come in loud 
and clear with ICOM's 
IC-R8500! An IF-Shift 
function rejects nearby 

interfering signals in 
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SSB modes. An APF (Audio Peak Filter) 

provides tone control when in FM mode 

and boosts specific frequencies in CW 
mode. And an AFC (Auto Frequency 

Control) compensates for FM, FM-N or 
WFM station frequency drift, keeping 

the IC-R8500 right on frequency: 

Other IC-R8500 Features: 

• High Stability (<30 MHz: ±100 Hz, 
VHF/UHF: ±3 ppm) 

• 1000 Memory Channels: 20 Banks of 
40 (total of 800 "normal"), 100 Skip Scan, 
and 100 Auto Write Memory Scan 

• New DDS (Digital Direct Synthesis) 

• New PLL (Phase-Locked Loop) 

• Selectable AGC Time Constant 

• S-Meter Squelch 

• Noise Blanker (SSB/AM) 

• 3 Antenna Connectors 

• Operates on AC or DC 
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IC R850 
ICOM's Next Generation 

orld Receiver 

ICOM's brochure hotline: (206)450-6088. Or contact MOM Technical Support in the HamNet 
CompuServe' a/5540,525 ( Internet 75540.525 g‘ compuserve rem ) rà 19961(0M America, Inc., 2380- 116th Ave N E., Bellevue, , 
WA 981104 the ICOM logo is a registered trademark of 1COM Inc `,pecifkations are guaranteed 0 1 to 1000 MHz and 1240 to 1300 

MHz As of June 1996 this device has not been approved ay the Federal Communications Commission. Pus device is not, and may not for, offered for sale or lease, or s 
• leased until the approval of the FCC has been obtained All stated specifications are subject to (flange without notice or obligation All ICOM radios significantly exceed 

tions limiting spurious emissions CompuServe is a registered trademark of CompuServe, Incorporated, an HOB Black Company . R8500PWBR696Y 

re; 

4 




