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New & Used Items Bought 
3.5, 4.5, 5.5, 6.1, 8.1, 9.0, 10.0, 11 & 13 meter C&K band earth 
stations, some complete with electronics. In addition, over 150 brand 
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(digital/analog), power and test equipment in stock. 
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FOR SALE AT CLEARANCE PRICE OF ONLY $775,000 

Large inventory of name brand satellite communications equipment. 
Included are large C-Band Antennas, Time Division Multiple Access (TDMA) 
nodal units and central hub controller, numerous site transmitters, test 
equipment, equipment shelters, and much more. All equipment carefully 

packaged ready for immediate shipment from Southern California. 

ORIGINALLY COST OVER $4 MILLION 

This inventory was in service for only one year by the U.S. Defense 
Department. All equipment is of known manufacturers, meets current 

transmitting criteria and is in like-new condition. 
Inventory lists and details available from: 

INTERNATIONAL ASSOCIATION OF SATELLITE USERS & SUPPLIERS 
P.O. Box DD, McLean, Virginia 22101 

Telephone (703) 759-2094 
Fax ( 703) 759-5094 
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satellite LI the Beficnning 
By Steve Handler 

limes 

Cover Story  

Cover Photo: RCA Satcom F-2R 
lifts off the launch pad at Cape 
Canaveral, Ra. on September 8, 
1983. (Photo courtesy of Martin 
Marietta AstroSpace) 
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A little over 11 years ago the then RCA 

Satcom F-2R was launched from Cape 

Canaveral. Late next month or in early 

March, GE Americom will retire GE 

Satcom F-2R from service. Steve Han-

dler takes an in depth look at how a 

satellite is retired and what happens to 

the spacecraft after it is. 

See story on page 10. 
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Express from Japan to Australia 
ST Satellite Profile 

By Keith Stem 

Last year was the 15th anniversary of the fall of Skylab, when Australia was showered 
with pieces of the United States' first space station. This month Australia will be a 
target again of another spacecraft re entry. This time residents in Australia can feel 
a little more comfortable — this space event will be controlled. See story on page 14. 

Shop Till You Drop 
By Steve Handler 

Shop at Home TV is big business, and communications saiellites make it all 
possible. Steve Handler in his first "On-the-Air" column takes an in depth look 
at the Shop at Home TV industry including a complete guide to the shop-at-
home networks. See story starting page 18. 

USAF Weather Satellite Uncovers 
North Korean Mystery 
By Larry Van Horn 

Capturing weather satellite imagery can be a fun and educational pastime for satellite monitoring 
enthusiasts. However, sometimes weather satellite images reveal more than cloud formations and weather 
patterns. Two recent USAF weathersatellite photos have uncovered an interesting mystery on the Korean 
peninsula. Story begins on page 22. 



SCPC Audio 
Reception with the 
Universal SCPC-100 

In the "Satellite Times Tests" column 

this issue, Larry Van Horn reviews the 

Universal SCPC-100 Satellite SCPC 

Audio Receiver (shown above). This 

unit is an inexpensive way to add a 

whole new world of audio signals to 

your home entertainment system. 
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IF YOU WANT 
SOMEBODY 
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SATELLITE TV 
SYSTEMS, 
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By Larry Van Horn 
Managing Editor 

Teaching an Old Dog New Tricks! 
Just about the time you think you 

have "learned everything there is to 
learn," along comes someone to show 
you the error of your ways. Now, I have 
been around this space stuff since I was 
knee high to my Dad, and I thought, 
"All this satellite stuff is a piece of cake; 
I really have it down to a science," but 
alas this is just not the case. I made an 
error in the pages of the last issueof 
Satellite Times. 

The only saving grace is that I'm not 
alone on this one. In fact, I'm in pretty 

good company—most of the U.S. mili-
tary establishment and NASA is wrong 
— thus the reason for the error in my 
ways. I trusted what I have read from 
them for years. Yes, yes, I know, there's 
a sucker born every minute. 

To explain all this I have take you 
back to the beginning of the "Saga of 
the Epoch." Right before Thanksgiv-
ing, I received a fax from ST's own Dr. 
Theo Pappan. He pointed out to me in 
this fax that the Space Glossary I pre-
pared for the November-December 
1994 issue had an error in one of the 
listings. Here is the original listing: 

Epoch Day: This is the day and 
fraction of a day for the specific 
time the data is effective. This num-
ber 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 that particu-
lar date is from the beginning of the 
year. (January 1 would have aJulian 
day of 1, Feb 28 would be 59) This 
number may range from 1.0 to 
366.999999999 ( taking into account 
leap years). 

Now I know what a Julian date is as 
does just about every member of the 
U.S. military or so I thought. How many 
of you that were in the military remem-
ber those perpetual Julian date calen-

dars. We used them to find the Julian 
date to put on the various forms we 
used in supply, maintenance and yes, 

even the folks at NORAD use to setup 
the reference epoch day. Well folks, the 
military is wrong, really wrong on this 
one. Those calendars will have to un-
dergo a name change in order to be 
correct. I'll let Dr. T explain. 

"The Julian period was devised in 
1582 by Joseph Scaliger and named 
after his father Julius (not after the 
Julian calendar). Scaliger had Julian 
Day (ID) #1 begin on noon, January 1, 
4713 B.C., the most recent time that 
three major chronological cycles be-
gan on the same day — 

1) the 28-year solar cycle, after which 
dates in the Julian calendar (e.g., 
February 11) return to the same 
days of the week (e.g. Monday); 

2) the 19-year lunar cycle, after which 
the phases of the moon return to the 
same dates of the year; and 

3) the 15-year Indiction cycle, used in 
ancient Rome to regulate taxes. It 
will take 7,980 years to complete the 
period, the product of 28, 19 and 15. 

"Julian date (JD also) is defined as 
the interval of time in days and fraction 
of a day since 4713 B.C., January 1, 
Greenwich noon. Astronomers find it 
convenient to express dates and long 
time intervals in days (Julian Period) 
rather than in years, months and days. 

"Therefore, the Epoch for January 1 
of any year is 1 (day of the year) , but the 

Julian Date for 1 January 1994 is 
2449353.5 and 1 January 1995 is 
2449718.5. They are not the same are 
they? Well, they shouldn't be. (If you 
want the correct definition for Epoch, 
turn to page 91 and check out this 
issue's Space Glossary-Larry). 

"Many 'experts' in the space pro-
gram do not understand it and many 
people that write and sell satellite track-
ing programs continue to spread this 
incredible error." 

Theo thank you for bringing "the 
torch of light that hath shown you the 
truth..." to the pages of Satellite Times. 
The wrong has been righted; I bow 
humbly to the north. 

Finally, I would like to extend a warm 
welcome to two new ST columnist this 

month. Keith Stein, a free lance jour-
nalist and space analyst who is currently 
employed with a civilian contractor at 
NASA headquarters in Washington, 
D.C. He will be doing our space launch 
schedules section of the Satellite Ser-
vices Guide. 

Our other newcomer this month is 
Steve Handler. Some of you old timers in 
the shortwave field might remembersome 
of Steve's work he did in the 1970s. Well 
folks, he is back and will be doing a 
column in each issue of ST on all those 
program channels that are available on 
your satellite dish that Orbit, Onsat and 
Satellite TV Week won't talk about. We call 
it "On-the-Air." Welcome aboard, gents, 
and we look forward to future install-
ments in the pages of ST. Si 

Letters to the managing editar of Satellite 
Times should be sent to the following ad-
dress: Downlink, do Satellite Times, P.O. 
Box 98, Brasstown, NC 28902-0098. 
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RECEIVE IMAGES LIKE THIS DIRECTLY FROM SPACE ON 

YOUR IBM COMPATIBLE PC, LAPTOP, OR NOTEBOOK! 

MultiFAX offers •:wo fully featured weather satellite 
demodulators: One model plugs directly into the 

expansion slot pf your IBM compatiple desktop PC, the 
other moCel interfaces to your PC (laptop, iotebock, or 
desktop) through the parallel port-perfect for "crowded" 
computers or portable applications. 

-.11( 
Section of Magni-
fied (zoomed 4X) 
NOAA 11 APT 
Image of North 
East US. Unie-

touched Photo Di-
rectly from SVGA 

Display. 

Log onto the 
MultiFAX BBS 

(716-425-8759) 
and download 

this image 
(NE4X.GIF) and 
dozens of others 

as well as 
software, demos, 

and up-to-date 
orbital elements. 

There is no 
charge to use the 
MultiFAX BBS, it 
is in operation 24 
hours a day and 
supports up to 

14.4KB modems. 

Both versions 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 resolution the NOAA 
satellites can provide (2-3 miles) in visible and infrared 

(simultaneously) with a full 12 minute recording. 

Version 6 Software Features Include: Direct Write to Disk (Extended or Expanded Memory not Required but can be used) • PLL 
Sampling (Satellite Images Have Straight Edges-Even from Audio Tape Recordings!) • NOAA, Meteor, GOES, Meteosat, HF Fax • 
"Point & Shoot" User Interface with full Mouse Support • 1024 by 768 resolution with 256 Colors/64 Shades of Gray with SVGA-VESA 
Video Cards Supported • Zoom up to 8X • Powerful Image Enhancement • Animate GOES and Meteosat Images (looping) • 10 User 
Definable Enhancement Palettes • Easy to Use False Colorizabon • Multiple Unattended Timer Recording • Visible and IR pictures 
Recorded Simultaneously • Calibrated IR TemperEtu-e Readout and Calibrated Temperature Colorization • " 3D" Enhancement • Binary 
or GIF Image File Output-Use Your Images with HJndreos of Other Programs • Dot Matrix and Laser Printer Output • Same High 
Resolution with Both Systems: 2-3 Miles with NO» • Stores 3.5 Million 8 Bit Pixels for one 12 Minute NOAA Recording • On-Screen 
"Level Meter" Provides Perfect Exposure Every T ma • Latitude/Longitude and Map Overlay (US included) • "Split & Join" Image File 
Utility-Copy Your Raw Picture Data to Floopies • Reference Audio tape of actual NOAA, Meteosat, and HF FAX Transmissions • Clear, 
Complete 85+ page Illustrated User's Manual • More... 

Minimum requirements: IBM Compatible Computer with 640 KB Memory and either 1) An 8 or 16 bit slot for the internal card 
OR 2) A parallel port ( LPT1, LPT2, or L PT3) 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) 

Please write or call for more details on MultiFAX Demodulators, receivers, antennas and the new MultiFAX 

GOES/Meteosat 1691-137.5 MHz downoonve -ter. Internal demodulator with software: $289 plue 5&H. 

Multi FAX • Route 1, Box 27 • Peachland, NC 28133 • 704-272-9028 

MasterCardNisa FAX: 704-272-9036, BBS: 716-425-8759 



Life in rural America: 

is it for the birds? 

If what happened recently in Arietta, 
New York, is any indication, life in rural 
America may soon be for the birds. Heav-
enly birds, that is. Satellites. Direct broad-
cast satellite TV, to be precise. 

You see, Arietta is located 65 miles 
north of Albany in scenic Adirondack 
state park. It's 50 miles from supermar-
kets or doctors, not to mention movie 
theaters. Population: 301. TV channels: 
two, until the birds came. PrimeStar to be 
exact. 

Yep. PrimeStar offered Arietta resi-
dents 77 channels of direct broadcast 
programs free for 60 days. Eighty-three 
families signed up — a 28% response! And 
strange things began to happen over-
night, because of the birds. The number 
of people watching more than 15 hours 
of TV per week doubled. Those watching 
fewer than five hours per week dropped 
75%. 

What'd they watch? Well, educational 
program viewing more than tripled. About 
a third proclaimed HBO, 26% The Dis-
covery Channel, 13% ESPN, 13% This 
Disney Channel and 13% CNN. 

So says a survey done for PrimeStar by 
New York-based KRC Research and 
Consulting. The survey 
turned up some 
other sir 

interesting 
results: 70% of the 

Arietta customers liked the im-
proved reception, 62% liked the greater 
channel selection, and 79% plan to "defi-
nitely continue" subscribing to PrimeStar, 
while another 17% are giving the idea 
serious consideration. In the DBS mar-
ket, that's not chicken feed. 

Canada to be covered by new 

telecommuniccrtions service 

A new satellite service launched this 
fall promises to bring advanced mobile 
and stationary telecommunications to vir-
tually every square inch of Canada. 

This new service is being provided 

legoommoue 
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jointly by TM! Communications, of Ot-
tawa, and GLENTEL, Inc., a diversified 
telecommunications company based in 
Burnaby, British Columbia. TMI owns and 
operates MSAT mobile satellite commu-
nications network. GLENTEL specializes 
in distribution, sales and service of cellu-
lar phones, paging products and two-way 
radios. It sells airtime for paging and two-
way communications through several ra-
dio systems across Canada. It also offers 
discount long-distance telephone service 
to that nation's residents and businesses. 

The agreement between the two firms 
promises to give Canadians access to mo-
bile voice, fax and data no matter where 
they live, work or travel. 

"MSAT will enable all Canadians to 
enjoy the benefits of staying in touch 
whether they're in their car, camp, truck 
or boat in Toronto, Timmins or some-
where out in the tundra," says Bob Ferchat, 
TMI chairman and CEO. 

"We intend to offer our customers the 
widest selection of mobile and fixed satel-
lite services," says Tom Skidmore, chair-
man, president and CEO of GLENTEL. 

INTELSAT launches third 

VII spacecraft 

A new satellite providing telephone, 
broadcasting and private network services 
went into orbit this fall over the Asia-
Pacific region, located at 177 degrees east 
longitude. It is the third in a series of 
advanced INTELSAT VII spacecraft, the 

a 

703, offering a mix of Ku-band and C-
band services, including several high-qual-
ity spot and zone-beam transponders for 
targeted coverage of key areas. 

Minutes after being launched from 
Cape Canaveral, Fla., aboard a Martin 
Marietta Atlas HAS vehicle, it was acquired 
by the tracking, telemetry, command and 
monitoring network in Perth, Australia. 
Its solar wings were deployed and ori-
ented towards the sun. It was then ma-
neuvered to raise its perigee to a geosta-
tionary position, and its antennas de-
ployed. The satellite was scheduled to go 
into service in December after testing of 
its payload. 

"The deployment of the 703 brings 
enhanced capacity for our customers in 
the Asia-Pacific region," says Irving 
Goldstein, INTELSAT director general 
and CEO. "Our goal is to continually 
introduce the latest in satellite technol-
ogy as we replace retiring spacecraft in 
support of new telecommunications ap-
plications." 

The U. S. based firm is planning to 
launch another bird, INTELSAT 704, in 
December. Testing and integration of 
this satellite has been completed at 
Aerospatiale facilities in Cannes, France. 
It is to be shipped to Cape Canaveral for 
launch in mid-December. 

This series of satellites was designed to 
meet unique requirements of the Pacific 
Ocean region and is being considered for 
use throughout the INTELSAT system. It 
provides peak power levels up to 41.8 
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dBW at C-band and up to 51.4 at Ku-band. 
Each satellite in this series can 18,000 two-
way telephone circuits, three analog TV 
channels, and 90,000 two-way circuits with 
digital compression capability. But the 
story does not end there. 

"1995 will be a very busy year for us 
because we plan to launch five satellites 
including the VII, three VII-As, and the 
first of our newest series, the VIII," says 
Pierre Madon, INTELSAT vice president 
of engineering. 

The VII-A spacecraft features a capac-
ity for 22,500 two-way telephone circuits, 
three analog TV channels, and 112,500 
two-way digital circuits. 

The VIII offers similar capacities but 
will increase the number of TV channels 
with digital compression capabilities. Six 
of these spacecraft are under construc-
tion. The first is to be launched for Pacific 
Ocean region service in December, 1995. 

African telecommunications to 

be consolidated in one bird 

The Regional African Satellite Com-
munication Organization (RASCOM) is 
planning to use a single satellite for all 
African operational leases, which is ex-
pected to have long-term consequences 
for African telecommunications in the 
future. 

The satellite being considered for this 
use is an INTELSAT VII bird, to be 
launched in 1996 and positioned at 338.5 
degrees east. It will feature high power for 
C-band and broadened Ku-band capabili-
ties. The plan is an attempt at making 
more efficient use of telecommunications 
infrastructures in Africa with an eye to-
ward creating a dedicated regional satel-
lite communications for that region. 

"The use of a single satellite will create 
a strong African community of users, im-
prove regional capabilities with direct 
links, and reduce costs for several coun-
tries who currently pay transit fees," says 
Hamadoun Toure, 
INTELSAT director of 
sales for Africa and the 
Middle East. "We see 
this consolidation as 
pivotal to African 

lie 211 or 

telecommunications for the 21st century. 
We are building the core capabilities now," 
he says. 

The decision culminates a long-term 
effort by RASCOM members to achieve a 
cost-effective solution to Africa's telecom-
munications problems, he points out. 

Algerian W and radio services 

confirmed 

Observations have confirmed that Al-
gerian TV and radio services are now 
being carried by Eutelsat II-F3 at 16 de-
grees east, with transponder frequency 
11678 MHz (horizontal polarization). TV 
audio subcarrier is at 6.60 MHz. Algerian 
Radio in Arabic is on audio subcarrier at 
7.02 MHz, in Kabyle (Berber) at 7.20 
MHz, and in French at 7.38 MHz. In 
addition, Algerian TV and radio service 
in Arabic, are being transmitted by 
INTELSAT I-601 at 27.5 degrees west. 

Egypt will launch satellite; 

build TV "city" 

While RASCOM eyes consolidation of 
telecommunication services, Egypt plans 
to expand its entertainment satellite 
coverage and build an entire 
city devoted to television, radio 
and film production, according 
to a report by SAPA news 
agency in Johannesburg. 

"We are soon going to 
launch our own satellite, Nilesat, 
and we are already moving 
strongly ahead with Nile TV," 
says Nabil Uthman, head of 
Egypt's (state) Information 
Office. Nilesat will reach Af-
rica, the Middle East and parts 
of Europe. 

Much of the entertain-
ment programming for 
the satellite may come 
from a project that 

Uthman claims will be not only a massive 
television, radio, and telecommunications 
production center, but possibly the 
world's second largest film location ex-
ceeded only by Universal Studios in the 
U.S. 

"Through this project we are placing 
ourselves and the African continent firmly 
in a position to compete with other top 
information outlets," Uthman says. "This 
is one way of dealing with growing com-
petition from foreign services such as 
CNN."Brussels Euratel TV now carrying 
Libyan programming 

The European Arab Company for 
Radio and Television (Euratel), which 
transmits from Brussels via Eutelsat II-F3 
at 16 degrees east, has been carrying pro-
gramming from Libyan television. The 
transmissions have been observed on tran-
sponder frequency 11163 MHz (horizon-
tal polarization) with audio at 6.60 and 
7.40 MHz. 

Guangxi radio to broadcast via 

satellite 

China's newly organized Comprehen-
sive News of Guangxi People's Broadcast-
ing Station is now transmitting 18 hours 
of programming daily. There are plans 
to broadcast the programs via China's 
Dongfanghong-3 satellite this year for 
reception by China and neighboring 
countries. 

Indian TV channel changes 

frequencies 

Channel 2 of All India 
Doordarshan television, previ-
ously received at 3985 MHz (C-
Band) has changed transpon-

ders. It is now transmitting 
at 2575 MHz (S-band) on 

Insat-2B posi-
tioned at 93.5 
degrees east, 
with audio 
subcarrier 
at 5.5 MHz. 
The 

channel, 
known as 
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Dd-2, has been transmitting in Hindi, 
English and Urdu at 0130-0430, 0430-
0630 ("Ddi" Teletext service) and 0630-
1830 UTC. News in Hindi is carried at 
0240-0250 and 0830-0840 UTC. News in 
English is transmitted at 0840-0850 and 
1630-1700 UTC. News in Urdu is given at 
0850-0900 UTC. The bulletins in Hindi 
and English are relays from Dd-1, Insat-
ID, positioned at 83.5 degrees east. 

Japan firm would change 

broadcasting law 

Japan Satellite Systems (1SAT), a com-
munications satellite company financed 
mainly by Itochu Corporation and Mitsui 
and Company, Ltd., has petitioned Japan's 
Ministry of Posts and Telecommunica-
tions to revise that nation's broadcasting 
law regarding political neutrality and sev-
eral other issues. 

Political neutrality in broadcasting has 
become an issue in a case involving al-
leged biased news coverage by TV Asahi's 
former chief news editor. JSAT claims 
that a revision of the law is necessary in 
order for television channels to prolifer-
ate in the multimedia age. The Posts Min-
istry is considering the petition because 
this issue "affects the broadcasting sector 
as a whole." 

Current regulations for private ground 
TV broadcasting companies also control 
communications satellite firms. Currently, 
political parties are not allowed to use 
satellite facilities. JSAT objects, saying "ra-
dio waves are no longer a rare commod-
ity, and political neutrality can (only) be 
guaranteed by free access by all parties to 
broadcasting." 

JSAT plans to start multichannel com-
munications satellite broadcasting, using 
digital video compression, in 1996. This 
will enable them to broadcast four to 10 
channels via a single relay station, in con-
trast to the present analog method, which 
handles only one channel per relay sta-
tion. 

Also, JSAT would relax rules affecting 
subscription charges, allowing higher fees 
for popular films and lower fees for B-
grade films. 

Under current law, one company can 

mmumme ONITOR 

own no more than three communica-
tions satellite channels. It has been 
pointed out that this precludes unique 
services in the multimedia age, such as 
airing popular sports programs every 15 
minutes on five channels. This is another 
issue being evaluated. 

The Posts Ministry has set up an advi-
sory body to consider legal revisions in 
preparation for the age of convergence of 
broadcasting and communications. Re-
garding JSAT's demands for legal revi-
sion, the ministry says "It is a fact that 
there has been a request. Since this is an 
issue that will affect the broadcasting sec-
tor significantly, we will consider it care-
fully." 

Japan publishes guide on use 

of telecommunications 

frequencies 

Japan has published an unprec-
edented frequency guide which it offers 
as policy for broadcasting during the 
multimedia age. The Guide on Effective Use 
of Broadcast Frequencies covers the use of 
"millimeter waves," redistribution of ra-
dio frequencies, and thejoint use of broad-
casting frequencies and telecommunica-
tions services. 

Japan's Ministry of Posts and Tele-
communications (MPT), who authored 
the guide, is interested in securing broad-
cast frequencies for mobile communica-
tions. This technology is expanding. 

Their main thrust is to allocate milli-
meter waves, currently used in limited 

" 

, 

applications, for new types of mobile com-
munications such as "wireless cards" use-
ful in easing congestion on motorways, 
"vehicle-mounted radar" to prevent rear-
end collisions, and wireless LANs (local 
area networks) capable of handling large-
scale transmission of computer data. 

The guide sets the goal of developing 
digital compression technology to achieve 
greater efficiency in transmitting infor-
mation. It stresses a need to commercial-
ize "dynamic frequency allocation tech-
nology" to allow regional allocation of 
broadcast frequencies for cellular tele-
phone services. 

It specifically targets the 2 GHz range 
for possible use in fixed telecommunica-
tions. Private sector firms use this range 
for utility and security functions. The 
guide proposes shifting these to ranges 
above 3 GHz and using the vacated fre-
quencies for public land mobile telecom-
munications systems. 

Two digital satellite radio 

broadcasters in Tokyo merge 

Iwo satellite-based pay radio broad-
casters in Tokyo have merged to form a 
new company. They are PCM Zipangu 
Communications and Nippon Music Con-
gress. The new company resulting from 
their merger is Zipangu and Sky Commu-
nications, which will take over the digital 
radio programs previously broadcast in-
dependently by the firms. They report-
edly were experiencing financial difficul-
ties. 
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Poland now broadcasting 

western channels 

Poland has announced that its west-
ern satellite channels FilmNet, Discov-
ery, QVC and Country Music Television 
are being transmitted 12 hours daily and 
may soon be broadcast round the clock. 
Look for the channels on transponder 63 
of the Astra-B telecommunications satel-
lite. 

Turksat-1B carries Kanal D and 

Kanal 6 TV 

Two Turkish-language television sta-
tions, Kanal D ("Dogru Kanal" - "True 
Channel") and Kanal 6, have moved from 
Eutelsat II-F4 ( 7.0 degrees east) to Turksat 
1-B, 42.0 degrees east. 

The transponder frequency of Kanal 
D is 11029 MHz (horizontal polarization), 
audio subcarrier 6.6 MHz, color system 
PAL. Its hour are 0500-0010 UTC with 
news programs at 0635, 0700, 1000, 1700 
and 2155 UTC. A Turkish-language radio 
station, Radio Kulup (Radio Club), has 
been heard broadcasting during 0800-
1700 UTC on an audio subcarrier of Kanal 
D at 7.08 MHz. 

Kanal 6 television operates from Lon-

Ifigommonne ONITOR 

don. Its transponder frequency is 11080 
MHz (horizontal polarization), with au-
dio subcarrier 6.65 MHz, color system 
PAL. It carries news programs at 1600-
1630 UTC. 

Pakistan TV channel 2 seen on 

Asiasat-1 

Pak istan TV Channel 2 (PTV-2) is now 
transmitting on Asiasat-1 positioned at 
105.5 degrees east. Transponder fre-
quency is 4100 MHz (vertical polariza-
tion), with audio subcarrier 6.6 MHz. 
Programs are aired in Urdu and English 
at 0200-0400, and 0800-1930 UTC. There 
is news in Urdu at 0230-0240, 1350-1355, 
1600-1640 and 1920-1925 UTC (times may 
vary). New in English is broadcast at 1400-
1415 UTC. 

Satellite links Turks and 

Russian neighbors 

A television link between Turkey and 
the republics of Central Asia and 
Azerbaijan is now being carried by the 
Turkish satellite Turksat 1-B, TASS news 
agency reports. 

Television programs are beamed via 
the satellite to Turkmenistan, Uzbekistan, 

Kazakhstan, Kirghizia and Azerbaijan. 
Each of those republics is now linked to 
the Turkish telephone network via the 
satellite, according to reports from the 
Turkish postal and telegraph service. 

Turkish Minister of Transport and 
Communications Mehmet Kostepen says 
much hope is pinned on the satellite. It 
promises closer ties between Turkey and 
Turkic republics of the former USSR, 
which have related cultures, languages 
and traditions. 

South Africa launches 

educational satellite TV 

channel 

The "most extensive distance televi-
sion channel in South Africa" focusing 
on education, training, communication 
and life skills, began broadcasting in Oc-
tober from Johannesburg. The channel 
is being produced by the Africa Growth 
Network (AGN) which specializes in dis-
tance education, including basic literacy, 
numeracy, advanced management 
courses leading to an internationally rec-
ognized MBA. It serves business, educa-
tional organizations, governments, and 
individuals. Sr 

Hubble Images Show Rarely Seen Rings, Moors of Uranus 

Spectacular new images of the planet Uranus taken by NASA's Hubble Space 
Telescope (HST) reveal the planet's rings, at least five of the inner moons, and bright 

clouds and a high altitude haze above the planet's south pole. 
Hubble's new views were imaged by the Wide Field Planetary Camera on Aug. 14, 

1994, when Uranus was 1.7 billion miles (2.8 billion kilometers) from Earth. Uranus' 
rings previously have been photographed in visible light and seen in such detail only 
by theVoyager 2 spacecraft as it flew by the planet in 1986. Since then, none of the 
planet's inner satellites has been observed and no high resolution observations of the 
rings have been possible. 

In the new Hubble images, several of Uranus' rings are resolved, including the 
outermost Epsilon ring. The planet, which has a total of 11 concentric rings of dark 

dust, is tipped such that its rotation axis lies in the plane of its orbit, so the rings appear 
nearly face-on as seen from Earth and HST. 

The detail in the HST observations will allow astronomers to determine the orbits 

of the moons more precisely, leading to a better understanding of the unusual 
dynamics of Uranus' complicated satellite system. 
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A little over 11 years ago on September 8, 1983, 

a Delta 3924 rocket roared off a launch pad at 

Cape Canaveral, Fla. carrying a 1,300 pound 

communication satellite. That launch gave 

birth to RCA Satcom F-2R, and over the last 

11 years, it has provided excellent service 
to a variety of customer's including 

NASA and the U.S. government. 

And now, later this month, GE 
Satcom F-2R,and its payload 
of 24 communications tran-

sponders is scheduled to be retired from 
service from its orbital slot at 72 degree 
west. The satellite is now owned by GE 
Americom (GE American Communica-
tions, Inc. a GE Capital Company). This 
satellite was only designed to operate for 
10 years, but it has already exceeded that 
service lifetime by well over a year. 

There are no set of FCC guidelines, 
florare there any set of international regu-
lations, which compel the owner of a sat-
ellite to dispose of a satellite in any prede-
termined fashion. There is a kind of 
"gentlemen's agreement" that consist of a 
sequence of events leading up to the shut-
ting down of a satellite. This agreement 
insures that all the members of the satel-

By Steve Handler 

lite community take the appropriate steps 
to ensure that their satellites do not inter-
fere or otherwise jeopardize the integrity 
of other satellites in geostationary orbit at 
22,238 miles above the equator. 

The useful life of a geostationary satel-
lite is limited by several factors, including 
the continued operation of its payload 
(the communication transponders) and 
the amount of fuel left on the satellite 
than can be used to keep the spacecraft in 
a geostationary orbit. A satellite has thrust-
ers or small rockets that are used for 
periodic north/south and east/west ma-
neuvers (called "burns") to keep the sat-
ellite within it's assigned orbit. 

While in a geostationary orbit, a satel-

lite is required by government regulations 
to remain within 1/10th of a degree of its 
assigned orbit and this is known as the 
"orbital box". This "orbital box" is roughly 
equivalent to a box 80 miles square, (high 
and wide). Also satellites occupy an or-
bital slot (or position) and these are spaced 
at least 2 degrees in longitude apart or at 
least 800 miles distance between adjacent 
satellites. 

Satcom F-2R is almost out of tin uste 
fuel, even though the transponders are 
still operational. A satellite's transpon-
ders are not dependent on the on-board 
fuel system for power and continued op-
eration. 

GE has two options as F-2R nears it's 
end of life. They can boost the satellite up 
and out of geostationary orbit, or they can 
permit it to go into an inclined orbit and 
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At left: Artist conception of Satcom F-2R 
in orbit (Photo courtesy of GE Americom) 

continue to operate for limited purposes. 
A satellite in a geostationary orbit keeps 
the same relative position in the sky at all 
times by traveling in it's orbit around 
earth at the same speed and direction as 
earth is moving. A satellite in an inclined 
orbit varies its position in the sky relative 
to any specific location on earth. 

Fuel is usually the life limiting factor 
aboard any geostationary satellite. Un-
like your automobile, there are no fuel 
gauges onboard a satellite. There are two 
methods used by most satellite operators 
to determine the exact amount of fuel 
onboard a satellite. These common tech-
niques are routine bookkeeping and the 
"slosh test." 

Routine bookkeeping is a simple con-
cept. The amount of fuel remaining is 
calculated on a subtraction basis. The 
operators of the satellite knows the 
amount of fuel onboard when 
the satellite is launched. 
They then keep track of 
the duration of each thruster 
firing and they know the efficiency 
of each thruster. Given this informa-
tion they can then calculate the amount 
of fuel used by the satellite. The esti-
mated fuel used for each burn is sub-
tracted from the total fuel onboard to 
calculate how much fuel is left. It is criti-
cal that the satellite operator leaves 
enough fuel in the satellite to boost it out 
of geostationary orbit at the end of its life 
so that another satellite can occupy that 
orbital slot in the future. 

The "slosh test" involves the ground 
station commanding the satellite to 
wobble. This leads to the sloshing of fuel 
in the satellite's fuel tanks. How the satel-
lite wobbles and the frequency of the 
wobble, corresponds to the fuel's mass or 
the amount of fuel on board. These are 
not a series of wild gyrations by the satel-
lite. The movements are very subtle and 
consists of a gentle series of thruster mi-
cro-burst which only slightly dc-stabilize 
the satellite. 

What are GE's plans for F-2R? 

A GE Americom spokesperson, Paul 
Manuele indicated that, based on the 
amount of fuel on board they plan to 

decommission the satellite in January, 
1995. They will not put the satellite into an 
inclined orbit. They will use the remain-
ing fuel on board to boost the satellite at 
least a 100 miles higher, out of geostation-
ary orbit. There it will orbit for at least 
several hundred years until the orbit de-
cays and it burns up on reentry to earth's 
atmosphere. 

Mr. Manuele did note that the deci-
sion as to whether to decommission F-2R 
or place it in an inclined orbit in January 
is a business decision which is made by GE 
Americom management and may possi-
bly change prior to the scheduled decom-
mission. GE Americom has not applied to 
the FCC to keep the orbital slot. However, 
such an application could be made in the 
event that GE Americom had a satellite 
available. 

Mr. Manuele indicated that, since GE 
services about 12,000 cable companies 
with fixed dishes, (dishes that are unable 
to rotate yx-falow inclined orbital pat-
tern )46 permit the satellite to vary out-

What 
happens when a 

satellite retires? Oddly, no 

laws compel the owner to dispose 
of a satellite in a given manner. It 
could be destroyed—or sent on an 
extended vacation to a higher orbit. 

orbit is by satellite news gathers (called 
"SNG). The satellite news gatherers typi-
cally operate in the Ku-band, (although 
some operate on C-band) and beam a 
signal from the source of a news event to 
the television networks or to news users 
such as CNN. 

Retiring the Satellite 

During the several weeks leading up 
to the retirement of F-2R, engineers at 
ground stations will perform a series of 
maneuvers and precise calculations that 
tells them the exact amount of fuel left 
aboard the satellite. The objective is to 
keep the satellite operating right up until 
the last moment when virtually all the 
fuel is used up. 

The next step in decommissioning 
the satellite is to transmit the command 
to shut down the transponders. Then a 
command i smitted to the satellite 
to fir e thrusters and to boost the 

rte'  ot.of geostationary orbit. The 
mmand to decommission F-2R 

d most likely be transmitted from GE 
Americom's IT&C (Telemetry, Track-
ing and Command Center) facility lo-
cated in Vernon Valley, N.J. The last sat-
ellite decommissioned by GE Americom 
was GE Satcom 1R in early 1994, which 
was boosted out of geostationary orbit 
within a day of the transponders being 
shut down and the satellite decommis-
sioned. 

side the geostationary "orbital box" would 
degrade the satellite's signals. In an in-
clined orbit, the customer receiving the 
signal would require a dish that is capable 
of tracking the satellite in order to opti-
mize the signal. However, for a limited 
period of time, after the satellite ceases to 
be geostationary due to control burns not 
being performed, smaller C-band dishes 
that have wide angle beams would be able 
to receive usable signals from F-2R. One 
possible use for a satellite in an inclined 

GE Americom operates two fully 
redundant TT&Cs, the second 

in South Mountain 
(Ventura County), Ca-

lif. Each of/GE 
Ame com's 

IT&C fa-
cilities 

provides 
their custom-

ers with interna-
tional gateway services via Intelsat and 
PanAmSat, the Vernon Valley TT&C be-
ing the European gateway and the South 
Mountain IT&C being the Pacific and 
Asia gateway. 

In anticipation of F-2R being decom-
missioned, its customers have been seek-
ing alternate homes. In the case of the 
U.S. Government customers, GE switched 
them to Spacenet 2 in January of this year. 
One of the government customers, NASA 
TV, which had been operating on F-2R 
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Table 1: U.S. Domestic Communication Satellites 

Location 
(deg west) Satellite 

GE (with GTE) 
69 Spacenet 2 
72 Satcom F-2R 
81 Satcom K2 
85 Satcom K1 

GE-1 
87 Spacenet 3 
93 GStar 3 
101 Spacenet 4 
103 GStar 1 
105 GStar 4 
125 GStar 2 
131 Satcom C3 
135 Satcom C4 
137 Satcom Cl 
139 Satcom C5 

Hughes 
71 
74 

77 
91 
93.5 
95 
95 
99 
123 
125 
133 

SBS 2 
Galaxy 6 
SBS 3 
SBS 4 
Galaxy 7 
Galaxy 3 
Galaxy 3R 
SBS 6 
Galaxy 4 
SBS 5 
Galaxy 5 
Galaxy 1R 

AT&T 
85 Telstar 302 

Telstar 402R 
97 Telstar 401 
123 Telstar 303 

Gagallly 

24 C-band/6 Ku-band 
24 C-band 
16 Ku-band 
16 Ku-band 
24 C-band/24 Ku-band 
24 C-band/6 Ku-band 
16 Ku-band 
24 C-band/6 Ku-band 
16 Ku-band 
16 Ku-band 
16 Ku-band 
24 C-band 
24 C-band 
24 C-band 
24 C-band 

10 Ku-band 
24 C-band 
10 Ku-band 
10 Ku-band 
24 C-band/24 Ku-band 
24 C-band 
24 C-band/24 Ku-band 
19 Ku-band 
24 C-band/24 Ku-band 
14 Ku-band 
24 C-band 
24 C-band 

24 C-band 
24 C-band/24 Ku-band 
24 C-band/16 Ku-band 
24 C-band 

Launch 
Dati 

November 10, 1984 
September 8, 1983 
November 29, 1985 
January 12, 1986 
June 1996 
March 11, 1988 
September 8, 1988 
April 12, 1991 
May 8, 1985 
November 20, 1990 
March 28, 1986 
September 10, 1992 
August 31, 1992 
November 20, 1990 
May 21, 1991 

September 24, 1981 
October 12, 1990 
November 11, 1982 
August 30,1984 
October 27, 1992 
September 21, 1984 
September 1995 
October 12, 1990 
June 24, 1993 
September 8, 1988 
March 13, 1992 
February 19, 1994 

August 31, 1984 
Date not announced 
December 15, 1993 
June 19, 1985 

Est. End 
QUA 

March 1997 
March 1995 
February 1997 
October 1996 
15 years 
March 1998 
January 1996 ( Inclined orbit) 
April 2001 
May 1995 
November 2002 
June 1995 
May 2005 
March 2004 
March 2005 
August 2000 

September 1996 ( Inclined orbit) 
October 2002 
September 1996 ( Inclined orbit) 
2005 ( Inclined orbit) 
2005 
February 1995 
12 years 
November 2000 
2005 
September 1998 
March 2004 
April 2006 

June 1996 (Inclined orbit) 
12 years 
February 2006 
September 1995 

Note: This table does not include Mexican, Canadian or US DBS satellites. 
Source: Mr. Doug Jessop, editor North American Satellite Guide©, Keystone Communications 

transponder 13 and also used transpon-
der 5 for encrypted transmissions, was 
switched to Spacenet 2, transponder 9 
and 5 respectively. (Spacenet 2 which was 
originally launched and owned by GTE 
Spacenet and was purchased by GE 
Americom in August 1993.) 

On October 1, 1994, Prime Time 24, 
which operates WRAL-TV Raleigh-

Durham, N.C. (CBS affiliate) on tran-
sponder 2, WABGTV New York, N.Y. 

(ABC affiliate) on transponder 4, and 
WXIA-TV Atlanta, Ga. (NBC affiliate) on 
transponder 12 (all on Satcom F-2R), 
moved their operations to Galaxy 4 - 
transponders 14, 10 and 22 re-
spectively. Mr. Manuele indi-

cated that they assist their ten-
ants in finding alternate satellite 
transponders to move to when 
the need arises. Both Prime Time 
24 and the U.S. Government us-
ers (NASA, NOAA and the De-
partrnen t of Defense) have plans 
with GE Americom to relocate to 
GE-1, a new GE Americom satel-
lite, when it is launched. 

GE-1 is currently in production. 
Planned for launch on an Ariane launch 
vehicle in the last half of 1996, it will be 
located at 103 degrees west longitude. 
Currently that orbital slot is occupied by 
GStar 1, which is planned for decommis-
sion prior to the launch of GE-1. GE-1 is a 
hybrid satellite (a satellite that transmits 
on both C- and Ku-bands) with a total of 48 
transponders - 24 C-band and 24 Ku-
band. Along with the construction of GE-
1, GE Americom is building a ground 
spare at the same time. 

NBC will be an anchor customer on 
GE-1 who use some of the Ku-band tran-

sponders. Additionally, the U.S. Govern-
ment (NASA, NOAA and Department of 
Defense) plans to locate on GE-1. Prime 
Time 24 also plans to locate on some of 
the C-band transponders on GE-1. GE 
Americom offers their customers the op-
tion of purchasing a transponder for the 
life of the satellite or entering into a lease 
for the transponder. There are several 
companies who either purchase or enter 
into a long term lease for transponders 
and then resell and broker out smaller 
portions of transponder time to compa-
nies who are in need of transponder time. 

With the purchase of GTE Spacenet by 
GE Americom there is only three domes-
tic operators of communications satellites 
in the United States - AT&T, GE 
Americom and Hughes Space Communi-
cations Company. 

The retirement of Satcom F-2R is mak-
ing a bad situation, worse. There is already 
a shortage of &band frequency transpon-
der capability caused by the retirement of 
some satellites and the failure of another. 
Indications are that this situation will not 
turn around in 1995. Table 1 list all the 
satellites in the U.S. domestic geostation-
ary arc and the proposed satellite launches. 
Table 2 shows the total number of U.S. 
domestic transponders for each of the 

U.S. satellite operators currently in orbit 
and what will be available by the end of 
1995. Both of these tables illustrate that C-
band capacity will continue to decline in 
the foreseeable future. 

So now it is set to begin - the retire-

ment of a satellite -Satcom F-2R. The old 
workhorse will soon be boosted to its final 
orbit. A series of commands will be sent to 
the satellite to stow its solar panels and 
antennas. Batteries and traveling wave 
tubes will be shut off. And with the flick of 
a few switches, an old friend will be quietly 
put to sleep. Sr 

Table 2 Total U.S. Domestic Satellite 
Operators Transponder Capacity 

GE (with GTE) 
Hughes 
AT&T 

Current capacity 
C-band Ku- band 
192 114 
144 101 

72 16 

Total Capacity 408 

End of 1995 
C-band Ku-band 
168 82 
144 135 
48 16 

231 360 233 

An avid TVRO enthusiast, Steve 

Handler scans the skys with his 

TVRO satellite dish to bring you an 

informative column about broad-
casters, stations and programs, "On 

The Air" in Satellite Times. An 

author since 1970, his articles, 

books and publications have cor 

ered various aspects of radio and 

television communications. 
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EXPRESS 
frotil Japan to Australia 

Last year was the 15th anniver-
sary of the fall of Skylab, when 
Australia was showered with 

pieces of the United States first space 
station, burning up in earth 's atmosphere, 
covering a large area southeast of Perth, 
Australia. Fortunately, the last orbit passed 
over the sparsely settled ranch country 
area of Western Australia. 

Australia will be the target of another 
spacecraft reentry in January 1995, called 
Express. Residents in the southern hemi-
sphere can feel a little more comfortable 
with this event, since its a planned, con-
trolled, reentry into South Australia. 

Express is the first concrete joint Ger-

man/Japanese space program aimed at 
launching and recovering small un-

manned, re-entry modules for 
microgravity and reentry technology ex-
periments. The spacecraft will be targeted 
to land by parachute in the Woomera 
Prohibited Area (WPA) in South Austra-

lia (31.1 degrees south/136.8 degrees 
east). 

The WPA consist of about 130,000 
square km of desert terrain. Its southeast 
corner is located some 400 km north-

northwest of Adelaide. The WPA is cur-
rently used for war material testing, which 
limits access to the area. The population 
of Woomera is around 1,800, some 500 
being US nationals. Some infrastructure 
still remains from British and Australian 
missile activities that occurred between 
1947 to the late 1970s. The range has been 
proposed for redevelopment to handle 

5atellite errofite 
By Keith Stein 

the Southern Launch Vehicle, capable of 
delivering 800 kilograms into low earth 
orbit (LEO). Woomera's advantages for 
operating as a launch site include a sparsely 
inhabited downrange area, and largely 
cloud-free weather. The small Wresat test 
satellite, launched into polar orbit by a US 
Redstone in November 1967, and the UK's 
Prospero in October 1971 are the only two 
satellites orbited from Woomera. 

The Express project is being led by the 
German Space Agency, DARA, in Bonn, 
Germany. DARA is in charge of imple-

menting all areas of the German Space 
Program, except for hypersonic technol-
ogy. 

Deutsche Aerospace (DASA) is the 
prime contractor. DASA provides several 
flight services ranging from 6 minute mis-
sions aboard their Texus sounding rocket, 
to their free-flying Eureca satellite carried 
aboard the U.S. space shuttle. 

Collaboration with Japan has been 
agreed between DARA and the Ministry of 
International Trade & Industry (MITI), 
Japan's third largest government funding 
agency for space activities. Japan is re-
sponsible for the launch, while Germany 
provides the spacecraft and mission op-
erations. 

Express is scheduled for launch from 
Japan in January 1995. It will remain in 

orbit for about 5 to 6 days before landing 
in the WPA. This first mission is one of five 
planned, with the WPA remaining the 
preferred landing site for all flights. 

The capsule was designed by KB (De-
sign Bureau) Salyut in Russia, and built by 
NPO Lavoshkin. The capsule is based on 
a design used by KB Salyut for over 100 
missions. Express consist of two major 
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Right: A photo of the Express Satellite 
(courtesy of Deutsche Aerospace) 

components, a Re-entry Module (RM) and 
an attached Service Module (SM) , totaling 
765 kilograms ( 1,683 pounds) in weight. 

The Re-entry Module will hold six sci-
entific experiments, only one will operate 
during the orbital phase, the remaining 
five will activate during re-entry. The Ger-
man-supplied experiments follow: 

• Ceramic Tile Experiment (CETEX) — 
developed by DLR's Institute for Struc-
tures and Design, is a new material for 
heat protection. A tile of this material 
will be exposed to the extreme tem-
peratures occurring during the reentry 
phase of the mission. 

• Pyrometric Reentry Experiment 
(PYREX) — developed by Institute for 
Space Systems, integrated with CETEX, 
will make contact-free measurements 
of the temperature on the tile's back. 

• Raflex Flow Experiment (RAFLEX) — 
developed by Hypersonic Technology 
Laboratory, is designed to examine the 
aerodynamic conditions during reen-
try by means of a complex system of 
pressure gauges. 

The Japanese-supplied experiments 
follow: 
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• Reentry Technology Experiment 
(RTEX) — developed by the Institute 
of Space and Astronautical Sciences, 
designed to evaluate the radiative heat 
flow at the base surface of the capsule 
generated by the wake flow field. 
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• Catalyst Experiment (CATEX) — de-
veloped by Institute for Unmanned 
Space Experiment Free Flyer, consist 
of four autoclave chambers each con-
taining 16 crystal samples. CATEX will 
develop high performance catalyst for 
the petroleum refinery. 

• High Performance Material Experi-
ment (HIPMEX) — developed by Re-
search and Development Institute of 
Metals and Composites for Future In-
dustries, is designed to determine tem-
perature gradient on the back wall of 
the samples 

The Service Module provides instru-
ments for in-orbit and de-orbit operations 
of the mission, battery power, data com-
munications, flight computer, and a retro-
boost motor for the de-orbit burn. The 
Service Module is separated from the Re-
entry Module immediately following the 
de-orbit burn. 

The spacecraft will be launched from 
the Kagoshima Space Center (KSC), Ja-
pan, (31.25 degrees north/131.1 degrees 
east) on the 8th, and last, M-3SII rocket. 
The M-3SII will be replaced in 1995 by the 
upgraded solid-fueled M-5 launch vehicle 
(the M-5 will be described later). The 
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small class launcher will be tired 
from Uchinoura-cho which lies 
on the east coast of the Ohsumi 
Peninsula. The thirty year-old 
facility is managed by the Japa-
nese Institute of Space and As-
tronomical Sciences (ISAS). 

Due to objections from fish-
ermen over the noise and haz-
ards associated with rocket 
launches, launches are re-
stricted to two periods each year 
in Japan-January 15 to the end 
of February and August 1 to 
September 15. 

The vehicle will be launched 
with an elevation angle of 78 
degrees. The overall length of 
the booster is 27.78 meters with 
a diameter of 1.41 meters, with 
a launch mass of 61,700 kilo-
grams. The nine year-old ex-
pandable rocket has a 100% 
success rate performing seven 
missions between 1985-93. The 
Express spacecraft will be re-
leased from the launch vehicle 
about 6 minutes into the flight, 
injected into a orbit of 210 km 
x 400 km (130 miles by 250 
miles) and inclined to the equa-
tor 31.1 degrees. 

Research and development 
of the M-3SII booster, built pri-
marily for a Halley's comet fly-
by mission, Japan's first inter-
planetary mission, began in 
1981. The vehicle consist of 
three solid-fueled stages with 
two strap-on boosters, and a 
kick stage that is added option-
ally for high energy missions 
such as interplanetary flights. 
The M-3SII is capable oflaunch-
ing payloads up to 880 kilo-
grams ( 1,940 pounds). 

The first two M-3SII 
launches injected the first Japa-
nese interplanetary probes, 
Sakigake and Suisei, toward a Halley's 
Comet fly-by in 1985. 

In 1989, ISAS was given approval by 
the Space Activities Commission to em-
bark on the development of a new `M' 
launch vehicle to replace the M-3SII cur-
rently in use. The new rocket, named M-5, 
will have a 8.2 ft (2.5 meters) diameter, 
and capability of placing up to 1,950 kilo-
grams (4,300 pounds) into orbit, an 80% 
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overall increase from the M-3SII. First 
launch is scheduled for 1995. 

Mission operations for Express are the 
responsibility of the German Space Op-
erations Center (GSOC), who will utilize 
three global ground stations for tracking, 
telemetry and command purposes. Exist-
ing ground stations at Bermuda and 
Santiago will be used, along with the Tjaliri 
tracking station to the west of Coober 
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Pedy, Australia. The Santiago station will 
make the first contact with Express, about 
36 minutes after launch. The duration of 
each station pass will range between 5-9 
minutes. 

For those die hard satellite tracking 
fans, and with some elaborate equipment, 
Express will be transmitting in S and C-
band. The S-band telemetry and 
telecommand system consist of two trans-
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mitter/receivers, two telemetry command 
decoders, and two circular radiating an-
tennas. Telemetry/ telecommand fre-
quency characteristics have a uplink of 
2035.5 MHz, with a downlink of 2201.7057 
MHz at a RF power of 2.5 watts and data 
rate of 32 kbps. The C-band radar system 
consist of one system for the Service Mod-
ule, and one for the Reentry Module. 
Each system is comprised of a C-band 
transponder with RF power divider and 2 
antennas receiving uplink on 5690 MHz, 
and transmitting downlink on 5765 MHz. 

Telemetry and tracking systems for 
the M-3SII booster are housed in the 2nd 
stage of the vehicle. The radar transpon-
der systems employed on the M-3SII ve-
hicle are C-Band and L-Band. 

Stations between 31 degrees north, 
and 31 degrees south latitude will have 
the best opportunity to monitor transmis-
sions. 
A command will be issued from GSOC 

to initiate the re-entry sequence. This se-
quence consists of spacecraft orientation 
to the required thrust angle, spacecraft 
spin-up, re-entry boost motor firing for 
15.2 seconds, spacecraft spin-down, and 
RM/SM separation. 

Following the re-entry command se-
quence, the capsule (Re-entry Module) 

will make a soft landing approximately 80 
km south west of Coober Pedy, Australia. 
An S-band beacon on the capsule, acti-
vated by the pullout of the parachute 
canopy at 6 km height, will enable heli-
copters to locate the touchdown point. 
The capsule will then be transported by 
helicopter from the landing point back to 
Woomera for data dump and experiment 
removal. 

The Service Module is not designed to 
survive re-entry, and will break apart and 
mostly burn-up in the atmosphere at about 
80 km, except for up to 11 fragments 
which are likely to reach ground, they will 
not be recovered. 

De-orbit motor ignition will occur at 
60 degrees east longitude, above the In-
dian Ocean. The Re-entry Module will 
then pass over the West Australian coast at 
an altitude of 110 km, and then over the 
West Australian/South Australian border 
at an altitude of 60 km. 

The European Space Agency (consist-
ing of 11 European nation members) is 
also planning to launch a Atmospheric 
Re-entry Demonstrator, weighing 2.8 
metric tons (6,100 pounds), scheduled 
for launched in April 1996 aboard 
Europe's new Ariane 5 heavy-lift launcher, 
now in development. A contract valued at 

FIGURE 1: M-3S11 Typical Flight Sequence 
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some 30 million ($36 million) was signed 
Sept. 30 by ESA's Director-General Jean-
Marie Luton and Aerospatiale Chairman 
Louis Gallois. 

Demonstrator is intended to measure 
re-entry phenomena. The data will be 
used to help European engineers design a 
proposed Apollo-type crew-carrying cap-
sule. 

Re-entry demonstrator's under struc-
ture will be made of aluminum, with a 
heat shield made of phenolic resin-coasted 
silica, which will protect the capsule against 
the high temperatures it will face upon re-
entry into the Earth's atmosphere. 

The capsule will orbit the Earth once 
and land off the west coast of South 
America, with the aid of three parachutes. 
The capsule will deploy three balloons on 
splashdown to enable it to float long 
enough for recovery ships to retrieve it. 

Belgium's Societe Anonyme Belge de 
Constructions Aeronautiques of Brussels 
will be responsible for supplying the 
capsule's structure. 

In the future, Japan is looking to use 
Australia's air base at Woomera for test 
flights of it's space shuttle. Japan's Sci-
ence and Technology Agency (STA) has 
proposed using the Woomera air base as a 
test site to conduct take-off and landing 
experiments with the Japanese space 
shuttle "Hope", to establish landing tech-
nology. 

This is the first time that Japan has set 
up a full-scale test base for space research 
in a foreign country. The agency wants to 
begin conducting tests next year once a 
agreement is reached with local authori-
ties. 

Automatic landing experiments will 
be conducted jointly by the STA's Na-
tional Aerospace Laboratory and the Na-
tional Space Development Agency of Ja-
pan (NASDA). 

Experimental models weighing about 
760 kilograms each (6.1 meters long and 
3.8 meters wide) , one-third the size of real 
models, will be taken up by helicopters to 
a height of 1,500 meters and let loose at 
the speed about 160 km per hour. They 
then will land automatically using ground 
control systems. Sr 

Keith Stein is a space analyst/freelance writer 
based in Springfield, Virginia. Keth also does 
the Satellite Launch Schedule column in the ST 
Satellite Services Guide. 
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Shop TM You 

QVC is an ever-changing electronic superstore. 
introducing 250 new products every week to 

viewers in more than 50 million homes. 

But be careful if you're 

hopelessly attracted to 

shop-at-home TV stations, 

lest the thing that drops the 

fastest is your bank balance. 

By Steve Handler 

hop till you drop" and 
"charge it" are two sayings 
women love to hear when 

they go out shopping. Now imagine, la-
dies, going shopping and never having to 
leave the confines of your own living 
room. Yes sir, with a TV and satellite dish 
system, you can join the latest rage in the 
video revolution, Shop-at-Home TV. 

Shop at Home TV is big business, and 
communications satellites make it pos-
sible. Last year the sales of QVC and the 
Home Shopping Network, two of the 
leading players in this growing field, ex-
ceeded two billion dollars. These tele-
vised shopping retailers sell a wide variety 
of products including jewelry, apparel, 
cookware, electronics and collectibles. 
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QVC, which stands for Quality, 
Value and Convenience, went on the 
air in November, 1986, and currently 
operates two channels. Their original 
channel QVC which is their main or pri-
mary channel, operates from studios at 
West Chester, Penn. They transmit 24 
hours a day on GE Americom's F-4 satel-
lite (also known as Satcom C-4) using 
channel 9. Their second channel is QVC 
2 with studios located at Silvercup Studios 
in New York. QVC 2 transmits on GE 
Americom's F-3 satellite (also called 
Satcom C-3) using channel 8. 

In November 1992, QVC moved to 
their primary channel on F-4 with a 12 
year lease at an average monthly cost of 
$224,000 and the transponder is protected 
and non-preemptible. In December 1992, 
the QVC Fashion Channel, 
which evolved into QVC 2, 
moved to the F-3 satellite with 
a protected, non-preemptible 
transponder lease at a monthly 
cost that averages $205,000 
over a 12 year lease. 

Typically, satellite owners 
lease transponders on a pro-
tected, transponder protected, 
or unprotected basis. 
A protected transponder 

means that, if the customer's 
transponder fails, the signal 
would be transferred to a spare 
transponder on the same satel-
lite. If no spare transponder 
were available, an unprotected 
transponder customer on the 
same satellite would be dis-
placed. In the event that a sat-
ellite should fail, the protected 
transponder's customers 
would be moved to another 
satellite owned by the same 
company that owned the failed 
satellite. 

Another class of lease is the 
transponder protected tran-
sponder which means that, if 
the customer's transponder 
fails, the signal would be trans-
ferred to a spare transponder 
on the sanie satellite. If no spare 
transponder were available, an 
unprotected transponder cus-
tomer on the same satellite 
would be displaced. However, 
if a satellite should fail, tran- Broadcasting live from its studios in West Chester, Pa., QVC reaches more than 50 million homes 

across the U.S. This is the view that the announcer gets. sponder protected customers 

would not be 
guaranteed the ability 

to moved to another satellite. 
An unprotected transponder has no 

back up transponder available, and may 
be interrupted when the transponder is 
required by a protected user. 

Transponder customers lease their 
transponders with the level of protection 
that the customer desires for its use. There 
are many factors that a transponder cus-
tomer who uses satellites to feed its pro-
gramming to cable systems or over the air 
broadcast television stations might con-
sider when leasing a transponder. Among 
them are: the level of protection they 
need to reduce the chance that their pro-
grams would be off the air in the event of 
a transponder failure or satellite failure, 

and cost. A protected transponder lease 
usually costs more than a transponder 
protected lease. An unprotected transpon-
der lease usually costs less than either a 
protected transponder or transponder 
protected. 

QVC reaches an estimated 3 million 
satellite dish owners, as well as approxi-
mately 80% of all cable television sub-
scribers in the United States (about 47 
million cable TV homes). The cable sys-
tems that carry QVC programming re-
broadcast to their subscribers the same 
satellite signals that C-Band satellite dish 
owners watch. 

Typically the network uses a one hour 
or multiple hour program format to show-
case each particular type of product or 
product theme. Those programs include 
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"Warm & Cozy Linens", "Cooking with T-
Fal", "In the Kitchen with Bob", "Gifts 
Under $50", "Gold Sampler" and "The 
Jewelry Showcase". For instance, "Hi Tech 
Toys & Electronics" recently was seen in a 
two hour slot from 5 p.m. to 7 p.m. Eastern 
Time on Saturday and featured such items 
as cordless telephones, computers and 
other electronic items. 

The network's marketing approach 
appears to be soft sell. From their various 
sets, to the tone of the on air personalities' 
voices, to the description of the item, QVC 
attempts to engender a friendly atmo-
ip-here. QVC's on air personalities not 
only talk about the merchandise, but in-
teract with their viewers. Customers are 
put on the air and talk to the on air 
personalities. This sometimes includes a 
discussion about why the 
customer bought a par-
ticular item being dis-
played or items that sold 
earlier in the day. 

QVC employs about 
4,500 people and lastyear 
had sales exceeding 1.2 
billion dollars. Jewelry is 
the most popular type of 
merchandise sold. Tak-
ing the first half of 1994 
as an example, approxi-
mately 41% of QVCs sales 
were jewelry, and ap-
proximately 19% were 
apparel and accessories. 
The remaining items in-
cluded housewares, elec-
tronics, collectibles and 
other items. 

Grupo Televisia, SA. 
de C.V. and QVC have 
formed a joint venture 
with QVC owning 50%, 
and on November 15, 
1993 began broadcasting 
"CVC" from studios in 
Tijuana, Mexico. CVC is 
transmitted on Morelos 
2, channel 8 on a part 
time basis and on 
Solidaridad 1 channe113 
and is re-broadcast in 
Mexico on cable systems 
and broadcast television. 

Home Shopping Net-
work, Inc (HSN) began 
national operations in 
1985. The Home Shop-

ping Club (HSC) is a wholly 
owned subsidiary of HSN and 
currently has approximately 
5 million active member 
households. The Home Shop-
ping Club's retail sales programs are 
produced in its studios in St. Petersburg, 
Florida. 

In 1993, HSN had annual sales of $1.05 
billion dollars and averaged 158,000 in-
coming telephone calls per day. Their 
production facilities cover over 13,800 
square feet of space. The programs are 
transmitted by HSN's satellite uplink fa-
cility to the satellite transponders leased 
by HSN/HSC which re-transmit the signal 
to the satellite dish owners, as well as to 
local cable system operators and broad-
cast television stations who carry HSC. 

At both QVC and the Home Shopping Network (shown here), phenomenal sales necessitate huge phone-
in sales centers and require careful management to provide the correct number of phone lines and 
agents as the calling volumes fluctuate. 

The HSC programs are 
broadcast 24 hours a 
day. 
HSN/HSC lease three 

full time transponders 
from GE Americom. On 
Satcom F-4 channel 10 HSC 

leases a "protected" basis transponder and 
is used for HSC 1. Channel 10 on GE 
Americom's F-3 satellite is the home of 
HSC 2 and it is leased on a "protected" 
basis. GE Americom's F-2R satellite chan-
nel 11 is the final channel and is leased on 
a "transponder protected" basis for HS(' 
Spree. 

GE Americom launched F-4 in August, 
1992 and F-3 in September, 1992. HSN/ 
HSC has leased their transponders on F-3 
and F-4 for the life of each of the satellites, 
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which is estimated to be 12 years. As of 
writing this column, GE Americom's F-2R 
is going to be retired in early 1995. HSN/ 
HSC expects to replace the F-2R tran-
sponder used for HSC Spree prior to F-2R 
being retired from service. 

After watching each of the QVC and 
HSC channels, I found that each com-
pany had their own distinctive way of pre-
senting the products. Even if you are not 
interested in the shop at home concept 
you may wish to tune in. I was impressed 
with the quality of the broadcast produc-
tion and found some of the programs I 
watched to be both interesting and infor-
mative. I considered more than once dur-
ing my research for this article for reach-
ing for the phone to place an order for an 
item. 

In the future, I will be writing the "ON 
THE AIR" column for Satellite Times and 
we will explore the diverse world of satel-
lite broadcasting and programs available 
to satellite dish owners. We hope to enrich 
your viewing enjoyment and provide you 
with a sample of what's "ON THE AIR." Big-name stars like Suzanne Somers help prime the sales pump at the Home Shopping 

Network 

Shop Till You Drop List 

Satellite Channel 
F4 07 
F4 09 
F4 10 

01 09 
61 12 
G1 14 
G1 15 
F3 08 
F3 10 

M2 08 
SD1 13 
11 01 
03 13 
03 15 
G3 17 
63 19 
G3 21 
G3 24 
F2 11 

Network 
HSN Direct ( Part time use) 
QVC Network 
Home Shopping Club Channel 
"HSC 1" 
Shop-at-Home 
Valuevision 
Shop-at-Home 
Shop-at-Home 
QVC"Q2'' 
Home Shopping Club Channel 
"HSC 2" 
CVC ( Part time use) 
CVC (Spanish language) 
Showcase of Savings 
Video Catalog Channel VCC13" 
Video Catalog Channel 
Shop-at-Home 
Via TV 
America's Collectibles 
Worldwide Collectibles 
Home Shopping Club 
"Spree" Channel 

800 Order Number 
800 218-4433 
800 345-1515 

800 284-3100 
800 366-4010/300 927-6468 
800 788-2454 
800 927-6468/8e 356-4010 
800 927-6468/300 336-4010 
800 345-1331 

800 284-3200 
915 628-8585 

800 531-9113,800 950-3011 
800 200-0221 
800 546-1234 
800 927-6468 800 366-4010 
800 948-4288 
800 600-8882 
800 522-370a 

800 284-340C 

Audio Information:  
6.2/6.8 MHz wide audio for QVC, QVC2, HSC, HSC2, HSC Spree, Valuevisior, Worldwide 
Collectibles 
6.2 MHz wide audio for CVC 
6.8 MHz wide audio for Shop-at-Home, Video Catalog Channel, VCC13. via W. America's 
Collectibles 

Miscellaneous; 
HSC customer service number is 800 284-3900 

At Last! It's Here.' 
Exactly what everyone has been wait ng for 

Repairing Satellite 
Equipment 

(The Insiders Notebook) 

• Repair your own satellite equipment 
to component level 

• Over 20 years of experience in 
Satellite Research and Repairs 

• 1000's of solutions to actual probrems 
on all makes and models 

• List of master passwords for most units 
• Annual updates ayailaole 

• No service center or techlician is 
complete without this manual 

• Access to parts warehouse wi*h book order 
Published by Brich & Ass):iate.; 

At $79,95 
+ $10 shipping and handllrg 

One Repair and it pays for itself! 

aLíai 

Please allow 2-4 weeks for delivery 

To order, Call toll free 

1-800-532-4655 
L__  

btMCCIOCt 

.... 
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USAF Weather Satellite Uncovers 

Nortfieorean Mystery 
By Larry Van Horn 

Ile favorite pastime for a lot of 
satellite monitoring enthusiasts 
is the capturing and viewing of 

weather satellite imagery. Looking back 
on planet Earth from space at weather 
satellite photos can be fun and educa-
tional. But some weather enthusiasts have 
found that weather satellite photos can be 
used for more than just spotting cloud 
formations and weather patterns. 

North Korea is a mysterious case in 
point. The two photos accompanying this 
article were imaged on two moonless and 
cloudless nights over the Korean penin-
sula. They were taken from an orbiting 
U.S. Air Force weather satellite known as 
DMSP or Defense Meteorological Satel-
lite Program. The lights from South Ko-
rea cities (center) are quite prominent 
and almost fill up the borders of that 
country in both photos. By contrast, in 
North Korea, the land mass is dark, even 
though skies are completely clear over the 
country. The one lone light source visible 
in North Korea appears to come from the 
country's capital, Pyongyang. 

Melbourne, Florida satellite meteo-
rologist Hank Brandli, who captured these 
photos on his home computer, has some 
theories to explain the remarkable divi-
sion of brightness in the south and the 
stark darkness in the north. 

"The lack of economic development, 
the possibility that North Korea was on a 
war footing, and the possible mourning of 
North Koreans over the death of their 
great leader, Kim Il Sung", Brandli said in 
a telephone interview, "are some possible 
theories for the North Korean blackout." 

Kim Il Sung died of a heart attack at 
age 82 in July. After his death, the country 
was plunged into a period of mourning. 
These two DMSP photos were taken on 
September 3 and 26, 1994. 

Another theory offered by Brandli in-
volved the crisis over North Korea's re-
fusal to allow inspection of their nuclear 

facilities. That crisis could have prompted 
North Korea to impose a blackout through-
out the country. 

Also in stark contrast to the darkness 
of North Korea is the industrial develop-
ment of Japan that can be seen in the 
lower right hand portion of both pictures. 
The lights from the major cities of Nagasaki 
and Hiroshima dominant that portion of 
each the pictures. 

Dots of lights in the Sea ofJapan off the 
eastern coastline of South Korea are from 

Japanese fishing vessels. These boats use 
bright lights at night to attract fish. 

"You can see there are a lot of vessels 
fishing at night in the Sea ofJapan. That 
sea appears to be being sucked dry of 
fish," Brandli said. 

Another interesting feature to note in 
these images is the movement of the Japa-
nese fishing fleets. In the September 3 
photo the majority of the fishing vessels 
were in the middle of the Sea ofJapan. By 
September 26, the fishing vessels werejust 

The polar-orbiting, sun-synchronous USAF DMSP weather satellite took this image of 

the Korean peninsula and surrounding area on a moonless, cloudless night in 
September, 1994 from 450 nautical miles up. The photo shows city lights and the bright 
lights used by fishing boats offshore to attract fish. Nothing unusual here—or is there' 
Note the near total blackout of lights in North Korea. 
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off the eastern South Korean coast-
line. In both photos, only a small 
number of fishing vessels are visible 
to the west of South Korea in the 
Yellow Sea. 

The USAF images included with 
this article have a ground resolution 
of 1.86 miles (3 km) and the spectral 
interval is 0.4 to 1.1 microns. Both 
photos were taken with low light 

equipment operating aboard the 
DMSP satellite. 

The DMSP Program 

The Defense Meteorological Sat-
ellite Program has been collecting 
weather data for U.S. military opera-
tions for more than two decades. Air 
Force Space Command's 50th Space 
Wing at Falcon Air Force Base, Col., 
provides command and control sup-
port for DMSP satellites. 

Three operational DMSP Block 
5D-2 satellites orbit the earth at about 
150 miles (720 km) in a sun-synchro-
nous, polar-orbit and scan an area 
1,800 miles (2880 km) wide. Each 
satellite covers the earth in about 12 
hours. Using their primary sensor, 
the Operational Linescan System, 
these satellites take visual and infra-

red imagery of cloud cover. 
Besides the Operational Linescan 

System, DMSP satellites have sensors which 
measure atmospheric moisture and tem-
perature levels, Xrays, and electrons that 
cause auroras. The satellites can also lo-
cate and determine the intensity of auro-
ras, which are electromagnetic phenom-
ena that can interfere with radar opera-
tions and long-range communications. 
A relatively new sensor of growing im-

portance on DSMP is the SSM/I "Micro-
wave Imager." This sensor measures elec-
tromagnetic energy emitted from the 
Earth's surface and atmosphere to image 
weather characteristics. The SSM/I pro-
vides critical data for tracking tropical 
storms and directing evacuation of threat-
ened areas. Derived meteorological pa-
rameters include atmospheric moisture 
content. cloud liquid water content. cloud 
location, ground moisture content, ice 
coverage, rain intensity, surface tempera-
tures and surface wind speed over water. 

This information aids military com-
manders in making decisions at home or 
on the battlefield. During the Persian Gulf 
War, DMSP proved essential to the Allied 
Forces. Satellites provided four hours of 

Ifs ancther light irl September, 1994 The fishing fleet has moved, but North Korea remains 
virtually blacked out. 

dedicated direct weather support daily to 

the theater of operations. This enabled 
planners to provide efficient and safe air 
operations in the area. 

Tracking stations at Fairchild Air Force 
Base, Wash., New Boston Air Farce Sta-
tion, N.H., Thule Air Base, Greenland 
and Kaena Point, Hawaii, receive DMSP 
weather data and electronically transfer 
them to the two military weather centers 
at Offutt Air Force Base, Neb., and 
Monterey, Calif. Naval vessels with special 
equipment can also receive data directly 
from these satellites. 

There are a total of five Block 5D-2 
DMSP satellites in orbit; two are fully op 
erational and one is partly operational. 
The remaining two are used for research 
and development. The Block 5D-2s were 
launched from Vandenberg AFB, Calif., 
beginning in December 1982. These 
newer-generation satellites have many 
improvements over early models, includ-
ing more sensors with increased capabili-
ties and a longer life span. 

U.S. Air Force DMSP weather satellites 
are manufactured by General Electric. 

Transmissions from these satellites are 
normally encrypted, but Satellite Times 
has received several unverified reports 
that the Air Force occasionally sends DMSP 
imagery in the clear. One of the DMSP 
u-ansmit frequencies is believed to be on 
2207.0 MHz carrying High Resolution Pic-
ture Transmission (HRPT) type imagery. 

Sr 
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As we begin 

another year of 

monitoring 

signals from 

outer space, 

let's review 

some of the 

more interesting 

developments 

from 1994. 

SLEUTH By Dr. Theo Pappan 
C.N.E.S.S. 

FIGURE 1: 

"TIROS to 
here—are you 

listening?" 

looking Bacïiîo 

"•''-***.1" 
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"If you are going to look for TIROS 10 you should be aware that although many 

people list it on 136.230 MHz, you will find it is now transmitting on 136.235 MHz. It 

transmits least and weakest when it is in eclipse for a large part of its orbit and when 

it gets a lot of sunlight you may hear the image transmission systems come on." 

0 ne of the more intriguing aspects of satellite sleuthing 
near Earth orbiting spacecraft is whenever you find and 
identify a signal you hear, it's as though you were the first 

one to do it. It may be a derelict piece of space junk 35 years old that 
hangs on to life by the last of its tortured solar cells and it may have 
been heard over the years by a dozen before you, but when you 
listen to it and work out what it is, you own it! There is something 
about the satisfaction of ferreting out where that signal is coming 
from that makes all the chasing and pondering worthwhile. 

One person who has learned this non-secret is Gary Davis from 
Philadelphia. Gary began hearing signals on +136.230 MHz back 
on February 9, 1994. His first recorded AoS-LoS of note was 0019-
0024 UTC. His second reception occurred at 0155-0202 UTC 
which gave him a preliminary period of 97 minutes. He converted 
that and got a Mean Motion of about 14.8 (Minutes in Solar Day/ 
Period = MM so: 1436/97 = 14.8). That put the satellite up there 
at about 600 km. 

At first only a dead carrier was noted. Then, with other people 
listening on the frequency, more was heard. Thomas Mishler from 
Lapeer, Michigan also heard the signal and noted two carriers 
about 1.5 kHz apart. Additional passes were monitored and AoS/ 
LoS times were recorded. The period was fine tuned from these 
observations and the orbit became more defined. With three 
people from different parts of the U.S. tracking the satellite 
Thomas soon had enough data to describe the orbit. The satellite's 
orbit provided only 3 passes per station and progressed from East 
to West (other stations were in Pennsylvania and Michigan, similar 
latitudes, but 9 degrees difference in longitude. When the east 
most station heard the first pass of the day, it was noisy or couldn't 
be heard by the more western stations. When the last pass for the 
east station was noisy, it could still be heard without noise by the 
stations further west and when they heard the last pass of the day, 
the Eastern station couldn't hear anything. This was evidence that 
it was in a polar orbit (>80 degrees). The apogee and perigee were 
likely in the 600-700 km range for a circular orbit as deduced from 
the period in minutes between passes. 

Several objects fit the developing orbital pattern and it didn't 
take long to narrow it down to one in particular. A fresh set of Two 
Line Elements (TLEs) and the Instant Track satellite tracking 
program printed out pass times that exactly matched what Thomas 
had observed. The unseen bird was none other than TIROS 10 (a 
Television InfraRed Observation Satellite) launched on a Thor 
Altair booster out of Vandenberg Air Force Base on July 2, 1965 
(International Designator- 1965-051A; Satellite Catalog number 
1430). This little cylinder (about a half a meter in diameter and a 
little more than a meter long) was covered with solar cells now 
burned by solar radiation and pockmarked by tiny craters caused 
by dust-like particles traveling at fantastic speeds. (see figure 1) 

NASA had put this satellite up over 29 years ago and aban-
doned it 27 years ago on July 3, 1967. But somehow this little 
spacecraft (it only weighed 127 kg or 300 lbs before it was launched 
into space) kept on working, if only by putting out a carrier or two. 

That normally would have been the end of the story. Most 
people would make a final note in their logbook and add another 

name to their list of identified satellite signals and forget about it. 
But Gary didn't forget about it. He kept the satellite elements 
current in his computer and whenever his tracking program 
showed TIROS 10 coming into range he tuned to that frequency 
and listened for it. For the next few days interest was concentrated 
on hearing two and then three carriers associated with this satel-
lite. Then a new signal was heard elsewhere and it was so intriguing 
that all the listening post dropped the TIROS 10 object (and 
everything else they were watching) and concentrated on listening 
to the new signal. 

Things quieted down again near the end of March 1994. 
Through April his logs show the signal getting stronger and 
stronger with more and more signals being multiplexed. In May 
1994, he noted that signals from the mysterious satellite that were 
initially "weak" to "very weak" were now "strong". On April 19,1994 
he heard APT-like signals coming from this long-ago decommis-
sioned bird. In June 1994 he heard a "wobble" in the carrier 
frequency due to the power controller being unable to cope with 
too little energy from the solar cells and practically no capacity in 
the rechargeable batteries. As time went by and the months passed, 
he heard all the seasonal effects of sunlight and eclipse on the 
spacecraft as it came into range while still in eclipse and therefore 
was silent. Later he heard its signal become unstable and disappear 

long before it reached predicted LoS when it entered eclipse. 
All these things would not have been heard and all that they 

taught him about how a satellite behaves in space would not have 
been learned, had he not continued to listen to the signals after the 
satellite was identified. 

If you are going to look for TIROS 10 you should be aware that 
although many people list it on 136.230 MHz, you will find it is now 
transmitting on 136.235 MHz. It transmits least and weakest when 
it is in eclipse for a large part of its orbit and when it gets a lot of 
sunlight you may hear the image transmission systems come on 

and it will sound like an APT bird, but TIROS 10 transmits no 
images of the Earth. The sensors, no doubt, failed long ago and 

only the synchronizing portion of the image signal is actually 
output from the satellites' transmitter. 

This spacecraft has been up there and operating in some 

manner or another for nearly 30 years. It will likely continue to 
operate as it has been, in various modes depending on solar 
illumination, for many years to come until some catastrophic 
incident takes out something in the power controller systems. You 
can listen to this satellite now and in the future, and if you take 
good notes you will be able to plot the changes in the transmissions 
from the transmitter over the seasons of the year. Look for it before 
AoS and after LoS. Note what happens as it comes out of and goes 
into eclipse. Pay attention to the signal strength during a pass and 
see how it differs from AM to PM passes and day to day through the 
seasons. This spacecraft is a free experiment put up there just for 
us to play with and try to understand. We don't need to start a giant 
cookie sale to raise $40 million to build and launch a new satellite 
just to learn how it behaves in space, we have one handed to us at 
no additional charge from NASA. Take advantage of it! And now 
for something a little harder to hear. 
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Satellites that put out a signal all the time (even if it's just a beacon) or at least 

whenever it is in sunlight are pretty hard not to hear. Something that takes a little 

more looking and hunting for are those spacecraft that are commanded from Earth 

ground stations and/or operate from internally programmed sequences. 

Satellites that put out a signal all the time (even if it's just a 
beacon) or at least whenever it is in sunlight are pretty hard not to 
hear. Something that takes a little more looking and hunting for 
are those spacecraft that are commanded from Earth ground 
stations and/or operate from internally programmed sequences. 
Most modern spacecraft have "fail safe" or "sating" feature that in 
the event of loss of contact with the ground will put the spacecraft 
into a mode of listening for commands and occasionally calling for 
"help". Or maybe it sings out every now and then to let small and 
remote ground stations scattered around the world know it's 
within range and OK to send up data or a message. 

One such satellite can be heard with relative easie by listening 
on 137.720 MHz. This bird can be heard just about anywhere in the 
world because of its 82.5 degree inclination. Settled into a 950 km 
circular orbit, it provides for a nice long pass each time it comes by. 
If some of you think that orbit sounds familiar, you are right if you 
were thinking of a Meteor 2-nn series mission. The Russian (CIS) 
APT satellite uses the same orbit. In fact, Meteor 2-21 uses the same 
identical orbit because TemiSat (the satellite we are talking about) 
was launched as extra cargo on the same booster as Meteor 2-21 on 
Aug 31, 1993. 

TemiSat is an Italian data-relay satellite and was the first 
"Western" spacecraft to be orbited by the former Soviet Union. In 
the past, instruments and complete systems have been attached to 
as orbital systems, but this was the first "piggyback" launch of 
another satellite. It's a small object (only about 32 kilos or 70 lbs) , 
but it can relay digital transmissions of data from a thousand or 
more sensor packages on Earth back to Telespazio, the owner/ 
operator's ground station in Fucino, Italy. Telespazio's success 
with this initial mission will result in more data being relayed by 
TemiSat and possibly the launch of a second satellite that was built 
at the same time and which was placed into storage in Germany by 
the spacecraft's builder Kayser-Threde. 
We are likely to see more and more satellites like this as use of 

a space-born platform to relay data from remote or dispersed sites 
becomes common because it can be done so cheaply. 

Meanwhile, we can listen to the various transmissions this 
satellite is making. Transmissions from TemiSat were first heard 
on 137.720 MHz in the Western hemisphere when the spacecraft 
was in the "separation" or "safing" mode. This mode occurred after 
launch when the spacecraft was separated from the booster until 
it made contact with ground control in Italy. This mode is also set 
if the spacecraft loses contact with the ground station for longer 
than the preset number of hours. 

Measurements and timings made shortly after launch indi-
cated a range of timings for this cycle: Transmitter on for 20 to 29 
seconds (a variation of 9 seconds has been noted), transmitter off; 
spacecraft listening for 2:20 to 3:03 minutes (a variation of 43 
seconds has been noted). The variation in the timings is thought 
to be due to the vagaries of the timing devices on board the 
spacecraft. 

The sequence of events used to identify this satellite are: 
1) Transmitter is turned on 

2) Series of synchronizing start pulses is sent 
3) Telemetry data burst at < 600 bps is sent 
4) Series of synchronizing stop pulses is sent 
5) Transmitter is turned off 

The spacecraft then listens for a signal from the ground station 
on another frequency for approximately 2 to 3 minutes. It then 
repeats the sequence. 

The signal appears to be audio frequency shift keying (AFSK) 
and can easily be heard in the narrow band FM mode on most 
scanners and other receivers. The signal is strong and stable with 
no noticeable frequency or amplitude variations. If you have any 
digital signal decoding abilities, you may want to try reading the 
data being sent. The routine is repeated several times en each pass 
and you should have no trouble getting a good copy. 

Since the initial days early after its launch TemiSat has changed 
its transmission pattern and recently "modes" other than that 
described above have been heard. 

Listen in on this interesting signal and let us know what you 
hear. 

And now, the envelope please. 

Although we have only published two issues of Satellite Times in 
1994, one reader of the some of the articles I published in 
Monitoring Times has diligently pursued the mysterious signals 
from "beyond" with a vigor seldom seen. He caught the satellite 
sleuthing fever only a year ago and has spent half his wages on toll 
charges to Ma Bell and the other half on a brand spanking new 
ICOM R-7000 when it became clear to him that he had to hear "all 
those signals". His undying pursuit (no, passion) to track and 
identify not only near-Earth satellites, but far-Earth satellites has 
cost him family, friends, food and much-much more. He can no 
longer recall his cat's name and has forgotten how to drive. He is 
now a mere hollow shell of his former self; but has logbooks that 
document an exciting year "in space". 

Therefore, for time and energy expended in the field of 
satellite tracking above and beyond the realm of normal human 
activity, we proudly present the 1st annual ( 1994) award for 
"Satellite Tracking and Monitoring" to Gary Davis of Philadelphia. 
Penn. The award this year is accompanied by the very large (and 
heavy) National Air and Space Museum book. Congratulations 
Gary, this huge volume will be on its way just as soon as I can get the 
house mortgaged to pay for the shipping costs. 

To all the rest of you out there, thanks for your response and 
keep those cards and letters coming. We have no other purpose 
than to share your stories and seek the answers to the many 
unknowns for all of us. 

This month we have a letter from Mr. Richard Fader of Fort 
Lee, New Jersey. Mr. Fader asks. "I have a 1983 Dodge. Whenever 
it gets hot, the heater comes on and the glove compartment door 
pops open. What can I do?" Well Mr. Fader, you are asking the 
wrong person, I think you want Click and Clack the Tappet 
Brothers. 

We'll see the rest of you next time. Sr 
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TemiSat is an Italian data-relay satellite and was the first "Western" spacecraft 

to be orbited by the former Soviet Union. In the past, instruments and complete 

systems have been attached to CIS orbital systems, but this was the first "piggyback" 

launch of another satellite. 

FIGURE 2: Initial orbital parameters: 

I.N.D. Common Name Cat # Launch Date Launch Site Inc. Per (min) 
Apogee (km) Perigee (km) M.M. 

1993 055A Meteor 2-21 22782 31 Aug 1993 Plesetsk 82.53 104.0 

967 933 13.83 

1993 055B TemiSat 22783 31 Aug 1993 Plesetsk 82.53 104.0 
957 932 13.83 

1993 055C rocket body 22784 31 Aug 1993 Plesetsk 82.54 104.1 
966 933 13.83 

The SAT TRICKERTM antenna controller is a feature-rich, low-cost system of 
hardware and software that can be used to accurately track any satellite or celestial object 
from horizon to horizon—including rapidly moving low orbit satellites like military "LEO" 
satellites, weather satellites, and amateur radio "MICROSAT" Satellites. 
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TVII0 By Dr. Frank Baylin 
Where Do We Go from Here? 

It is clear that the new direct-to-home (DTH) small-dish digital "direct broadcast systems" (DBS) are here to stay. DirecTV/ 
USSB® are now turning on 10,000 customers weekly and 

should reach the half million subscriber mark by year end. 
PrimeStar® should have nearly 200,000 subscribers at this time. A 
total of ten million customers are predicted to sign on by the year 
2000. Furthermore, other would-be DBS entrants are claiming 
their stakes. EchoStar, a subsidiary of Echosphere Corporation, 
plans to launch two high powered satellites in 1995 and offer 
consumers yet another alternative to cable. 

But how will this new DBS industry impact the existing 3 million 
or more large-dish C-band systems installed in the United States? 
Will the direct-to-home satellite broadcast industry be controlled 
by just a few giants or will the grass-roots nature of this business 
persist? Will video dialtone vault telephone companies into the 
forefront as cable/telephone providers? After all, well above 99% 
ofAmerican dwellings are hooked into the all-pervasive telephone 
network. How do wireless cable systems fit into this picture. These 
are important questions to consider as we approach the 21st 
century and as the information superhighway rapidly grows its 
tentacles. 

The C-band industry began to thrive in the early 1980s because 
it provided an alternative to cable and, in many instances, was the 
only source of programming. It grew out of the efforts of a handful 
of talented electronic tinkerers who demonstrated how a satellite 
reception system could be created for a reasonable cost. While it 
proved a viable technology, the main attraction to most was initially 
the novelty of intercepting programming intended for cable TV 
networks and the opportunity it allowed some to "beat the system." 
Soon after HBO began scrambling its signal in late 1985 with use 
of the VideoCipher II technology, the hackers again beat the 
system and a sizable portion of the owners of home TVROs 
received programming free-of-charge. 

What was once considered an irritation to either be ignored or 
easily defeated grew into a strong industry that launched a few of 
the original pioneers such as Chaparral Communications and 
Echosphere Corporation into position of considerable financial 
success. The subsequent introduction of the VideoCipher II+ 
system and the partial enforcement of strong anti-piracy laws in the 
early 1990s encouraged major programmers to view the home 
TVRO industry as a viable marketplace. 

Today some predict that the new small dish technology spells 
the end to C-band satellite television. DBS apparently has room 
only for financial giants willing and capable of investing millions 
in advanced satellites, digital video compression systems and 
advertising. The most astute financial experts believe that at most 
two or three of the DBS players will survive the competition. 

In fact C-band satellites are and will remain a valuable compo-
nent in our communication system. Hundreds of millions of 

dollars are invested in existing satellites that have in-orbit lifetimes 
now approaching fifteen years and new satellites are either in 
construction or planning stages. Most cable IV operators receive 
and will continue to receive their audio and video feeds via C-band 
satellites. Of course, Ku-band spacecraft operating in the FSS Ku-
band range ( 11.2 to 11.7 GHz) as well as the new DBS satellites will 
also carry some of this load. There will also continue to be a wider 
selection of programming available on C-band for some time to 
come. 

However, there is also little doubt that the heyday of C-band 
home reception systems has passed. Existing systems will continue 
to function and some level of sales activity will continue. This 
depends to some extent upon the sales ability of individual satellite 
equipment dealers. But the new DBS and to some extent wireless 
cable systems will take siphon some customers away. 

Wireless cable systems use a microwave transmitter operating 
at 2.5 to 2.7 GHz with a 5 to 40 miles radius to deliver programming 
to small receive dishes. It is "wireless" cable via a local headend. 
Many dozens of wireless systems are now either operating or in 
planning stages and offer direct competition to cable TV. This 
technology has the advantage of delivering local services as well as 
programming captured from satellite. 

Aside from the issue of availability of programming and the 
ability of C-band systems to scan the arc for novel feeds, it would 
appear compressed digital DBS broadcasts that can transmit six or 
more high quality programs via one transponder leave C-band 
systems in the dust. Not so. When PrirneStar® introduces DigiCipher 
II technology in early 1995 (a "sidecar" will be retrofitted onto 
existing receivers) General Instruments, the DigiCipher and 
VideoCipher manufacturer, will likely introduce a backwards-
compatible module to replace the VideoCipher II+ in C-band 
receivers. At this point, large-dish systems would still "scan the arc" 
for unusual audio and video programming, but also be able to tune 
into PrimeStare broadcasts. The transition to compressed digital 
broadcasts on C-band will also begin resulting in greater availabil-
ity of special interest, narrowcast programs. Of course, compres-
sion will be available to both wireless and wired cable TV systems. 

Owners of C-band systems have another interesting route to 
follow. A dual-band feed that receives conventional linearly polar-
ized C-band signals as well circularly polarized DirecTV/USSB® 
signals in conjunction with both a low cost C-band and a DSS® 
receiver, can receive the best of both worlds. The C-band receiver 
would have no need for a VideoCipher II+ module since premium 
programming would be received via the DirecTV/USSB® route 
and thus would be relatively low cost. 

But has the adventure gone? To some extent this is true. The 
days of building inexpensive 5 meter dishes to receive domestic 

Continued on page 30 
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But how will this new DBS industry impact the existing 3 mi:lion or more large-dish 

C-band systems installed in the United States? Will the direct-to-hcme satellite 

broadcast industry be controlled by just a few giants or will the grass-roots nzture 

of this business persist? Will video dialtone vault telephone companies into the 

forefront as cable/telephone providers? 

Echostar DBS satellite (Photo courtesy of 
Echostar Communicatious. 
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Nine groups have filed for DBS licenses with the Federal Communications 

Commission, but only six intend to build and operate direct-to-home television 

broadcast systems. One DBS system is now operational, the DirecTV/USSB venture. 

transmissions in garages are prob-
ably gone. However, many serious 
satellite dealers will make the tran-
sition to selling both C-band and 
DBS systems as well as complete 
home entertainment and home 
theater components. But hackers 
may still throw a monkey-wrench 
into the works and create both some 
damage and some excitement. 

It is rumored that VideoCipher 
II+ is already hacked. But the legal 
risks ofselling components are great 
enough to protect the system. The 
VideoCrypt system that is the secu-
rity backbone of the DirecTV/ 
USSB® digital satellite system, as 
has been its look-alike cousin used 
in Europe, will likely be compro-
mised. To date, nine updated smart 
cards have been issued in Europe to 
recover system security. What if the 
American system is hacked. It would 
certainly be easier and less risky for 
pirates to mail a credit-card sized 
smart card from overseas to Ameri-
can customers than to illegally 
modify a VideoCipher II+ in the 
United States. When this system is 
hacked, sales may skyrocket, an ef-
fect that would be similar to the one 
that occurred in the C-band mar-
ketplace in the late 1980s. After all, 
the lure of something for nothing is 
strong. But what if illegal subscrib-
ers are then presented with a more 
secure system after millions have 
purchased systems. Then who wins. 

Whataboutvideo dialtone which 
could throw the 747-sized monkey 
wrench into the works. There is no 
doubt that, if the world economy 
survives the long haul, within twenty 
to thirty years hundreds of audio 
and video programs will be distrib-
uted from national and perhaps 
international headends to subscrib-
ers via optical fiber "telephone" 

lines. In the United States, the fiber backbones have been com-
pleted and feeder lines are now being constructed. But one major 
stumbling block still remains the cost of converting from an 
optical to an electrical signal at the end-user site. The transition will 
probably occur over a period of decades. But technology does take 
surprising twists and turns. Si-

Beginning in early 1994, DIRECTV" will deliver up to 150 channels of popular 
cable networks, movies, sports, and entertainment directly to 18-Inch satellite 
dishes installed in homes throughout the continental United States. Offering 
a wide selection of programming at an affordable price, DIRECTV will be an 
alternative to cable systems and home video stores. 

o o 

UControl Center: The DIRECTV Broadcast Center, 
located in Castle Rock, Colo., will transmit 
digitally compressed programming to two 
Hughes-built satellites. 

El Satellites: Positioned 22,300 miles 
from earth, the two satellites will 
beam programming and information 
directly to minature satellite dishes 
conveniently installed in homes 
across the country. The two satellites 
are approximately 5 times stronger 
than traditional spacecraft and will 
transmit up to eight times as many 
video signals. 

El Home: The signals will be received by the RCA-brand 
DSS" (Digital Satellite System) home receiving unit. 
DSS will be sold through consumer electronics and 
satellite retail outlets beginning in early 1994. 

Dr. Frank Baylin, president of Baylin Publications, has served the industry as 
author and consultant since the early 1980s. He has authored and co-authored 
more than ten books as well as software and a video. He has recently published 
a new book "Miniature Satellite Dishes The Digital Television Revolution" 
available for $20 plus 4 s/h. Interested readers can also obtain a free catalog 
from his company by writing Baylin Publications all905 Mariposa, Boulder, 
CO 80302 or by calling 800-483-2423. 
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Minimum requirements: DOS compatible 286 and parallel 

interface. Laptop operation recommended for true portable 
operation. All cables, documentation and software included. 

SAT TRACKER and EMOTO... a winning combination! 

The SATTRACKERTM antenna controller is a feature-rich, low-cost system of hardware and software 

that can be used to accurately track any satellite or celestial object from horizon to horizon—including 
rapidly moving low orbit satellites like military "LEO" satellites, weather satellites, and amateur radio 
"MICROSAT" Satellites. Unique SAT TRACKER' Features 

• Operates all YAESU AND EMOTO Azimuth & Elevation rotor systems. 

• High-speed bidirectional communications through parallel interface. 
• Mature, field proven design with high-reliability. 

• Manages antenna control system even when obstructions block full 

antenna movement. 
• Compatible with REALTRAKTm, Instant Trackn' & other satellite trackers. 

Frequency Manager for SAT TRACKER' 
• Usable on any serial port without conflicts. 
• Supports all ICOM transceivers (including the new 820) and receivers. 

• Supports mixing of transmitters and receivers. 
• Supports for KENWOOD-790 and YAESU-736. 

• 10Hz Tuning steps for all radios. 
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EDCO Distributors Co. 
325 Mill Street, N.E. 
Vienna, VA. 22180 

Phone: 703 938 8105 FAX . 703 938 6911 

EMOTO EV700D5X 
Satellites pass through space in 
three dimensions and the 
EV700D5X is designed to track satellites. This AZ - EL 

Rotator is fully computer compatible using Sat 7racker 

Software or other user programs. EV700D5X is the 
strongest AZ - EL system available for todays amateur 

market. (  
  Call Your Favorite Dealer Today! 

Where in the world are you? 
The ICOM GP-22 is a state-of-the-art electronic 

masterpiece. Using up to 5 satellites and 1 ground 
transmitter, the GP-22 gives precise latitude and 
longitude location and altitude within 300 feet. This 
easy-to-use tool also gives you waypoints, estimated 
time of arrival ( ETA), heading, speed, bearing and 
range. Also computes world and local times. Perfect 
for hikiig, fishing, spelunking, navigation, and any 
other hobby or profession that requires any sort of 
travel oi location information. 
Powered by a rechargeable battery pack or optional 

AA cells. this wonder of technology includes a carrying 
case, cigarette lighter power cord, AC wall 
adaptoricharger, and an illustrated instruction book to 
help yam perfect its many uses. 

only 
$499.95 

plus $8 UPS shipping 

Now you can 
know PRECISELY 
where you are! 
The ICOM GP-22 
Global Positioning 

System is the 

outdoor person's 
dream! 

Grove Enterprises, Inc. 

(800) 438-815 
300 South Highway 64 West 

Brasstown, NC 28902 
(704) 837-9200 (outside Canada and US) 

(704) 837-2216 (fax) 



By George Wood 
(SMOIIIWKA6BIN) 

• 

In the early morning hours of November 1st an Ariane rocket carried the long-awaited 
Astra 1D satellite into orbit. When it be-

comes operational and joins the other three 
Astra satellites at 19 degrees East, it will add 16 
more Ku-band TV channels to the 50 currently 
at Europe's foremost satellite position. 

Besides providing 66 channels at just one 
position, and thus dispensing with the need for 
antenna rotors, Astra requires very small dish 
antennas. In most of the coverage area antennas 
just 2 feet in diameter are all that are needed 
and there are even some hi-tech horn and flat 
plate antennas that will do the job in half as 
much less space. In fringe areas like Scotland 
and northern Scandinavia Astra dishes can reach 
three or four feet, while in areas of Finland and 
Eastern Europe that are technically outside the 
Astra footprint, TVRO monitors are forced to 
use much larger dishes, but still smaller than 
your average American G-band monster. 

Actually, two of the Astra 1D frequencies 
have been alive for the past year, via the Astra 1C 
satellite. Transponder 63, on 10.921 GHz, is 
being used by the Dutch channel RTL-4, while 
the Scandinavian-Benelux pay film channel 
FilmNet has been using transponder 64, on 
10.935 GHz, until recently for an extra channel 
to the Benelux. 

The problem facing TVRO monitors in Eu-
rope has been that these channels, along with 
the other new transponders on Astra 113, lie 
outside the original Astra frequency band, the 
ordinaryEuropean satellite band between 10.950 
and 11.700 GHz. Astra IA transmits on tran-
sponders 1 to 16 on frequencies between 11.200 
and 11.450 GHz. 1B, with transponders 17 to 32, 
continues up to 11.700 GHz. When IC arrived 
last year, it carried transponders numbered 
between 33 and 48, but put them into the 
unfilled lower gap of the band between 10.950 and 11.200 GHz. 

All this is part of the usual bandwidth covered by European 
satellite receivers. But when Astra realized it had a good thing 
going and ordered a fourth satellite, it put transponders 49 to 64 
between 10.741 and 10.921 GHz, below the reach of standard 
European receivers. Now everyone has to retool to pick up on 
those new frequencies. 

When Astra 1C put transponders 63 and 64 on the air last year, 
many monitors discovered they could tweak their receivers' offset 
bandwidth to pull reception down far enough in frequency to pick 
up the higher of the two channels, transponder 64. That 
was hard to maintain on a regular basis, but an enterprising British 
company called Global Technology quickly marketed a small and 
inexpensive converter that shifted the Astra ID frequencillup 500 

MHz, and rnadeirrécetn of th ostincoded RTL-5 on 
transponder 64 possible. ba, 

The converters have nil we anticipation of Astra ID, and 
now that the satellite is there, there's a definite market. I've heard 
that Technology took out a huge insurance policy on the 
ID to cover the cost of the thousands of converters 
man a aired just before the launch. Now it's a seller's market for 
tholterters, but they all would have been worthless had ID 
not g nto orbit. Additionally, most of the European satklite 
receivers that have entered the market in the last year have 
included an extended bandwidth, to provide ID reception. 

tually, like Astra IC, ID carries two transponders that right-
fullylong to the next satellite in the seriein this case Astra 1E, 
scheduled for launch in June. Onboard the new spacecraft are 
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The problem facing TVRO monitors in Europe has been that these channels, along 

with the other new transponders on Astra 1D, lie outside the original Astra frequency 

band, the ordinary European satellite band between 10.950 and 11.700 GHz. 

transponders for channels 65 ( 11.719 GHz) and 66 ( 11.739 GHz). 
These are above the usual European satellite band, but close to the 
European DBS band, so there are probably many receivers already 
in service that cover those frequencies. 

Astra and British Sky Broadcasting 

Before we look at the programming on the new satellite, let's 
backtrack and check out the existing Astra services, including 
British Sky Broadcasting, the company that to many people in 
Britain is synonymous with Astra. In reality BSkyB, as it's known, is 
more synonymous with Rupert Murdoch, it's founder and major 
owner. 

Nowadays Murdoch, besides his extensive newspaper and 
publishing interests, owns Fox Broadcasting and the new Fox 
Network in the US, as well as Asia's largest satellite broadcaster, 
Star-TV. Murdoch's interests are truly turning into a global media 
empire. But BSkyB was Murdoch's first TV venture, and it had its 
modest beginnings as Europe's first English-language satellite 
broadcaster, on the very first ECS-1 satellite. 

Back then, Sky Channel, as it was known, broadcast in the clear, 
and was popular among both the dish owners and cable viewers of 
the late 80's. Most of these were outside Britain. The British, 
probably because they have had four of the best TV channels in the 
world, have been slow to take to satellite, and much slower to take 
to cable. On the other hand, the Benelux countries were practi-
cally 100 percent cabled at an early date. Up in Scandinavia, 
another area where English is widely understood, and where each 
country traditionally has had only one, or at most two, public 
service broadcasters, and no commercial services at all until 
recently, many people bought dishes as soon as they appeared on 
the market. Sky's biggest audience must have been in Scandinavia 
and the Benelux. 

Murdoch is generally regarded as a media genius, but I am 
convinced that he blundered badly when the first Astra satellite 
was launched. He immediately moved Sky Channel to Astra, and 
began launching new channels. He also decreed that his channels 
would henceforth be restricted to Britain and Ireland only. The 
reason was that he didn't want to have to pay royalties for all of 
Western Europe. Of course, since there was no reliable coding 
system in those days, TVRO viewers could continue to tune in. But 
cable systems had legal obligations and restrictions, and one by 
one they were compelled to pull the plug on Murdoch's channels. 
With them went the bulk of the audience. It has taken Murdoch 
years to recover from the self-inflicted wound. 

Eventually Murdoch's original Sky Television bought out the 
failed DBS company British Satellite Broadcasting, and the new 
British Sky Broadcasting was created. On the first three Astra 
satellites it includes the general entertainment channel Sky One 
(who's schedule is liberally filled with programs from Murdoch's 
Fox network in the U.S.), the news channel Sky News, Sky Sports, 
and three pay film channels Sky Movies, the Movie Channel, and 
Sky Movies Gold. 

This summer, half a year later than originally announced, 

Figure I: Astra IA, 1B, and 1C Channel 

Çà Service 
1 RTL 2 
2 RTL Plus 
3 TV3 Sweden 

(D2-MAC) 
4 Eurosport 
5 Vox 
6 SAT 1 
7 TV1000 

(D2-MAC) 
Sky One 
Teleclub 
3-SAT 

8 
9 

10 
11 FilmNet+ 

(to Scandinavia) 
12 Sky News 
13 RTL 4 
14 Pro 7 
15 MTV Europe 
16 Sky Movies Plus 
17 Premiere 
18 The Movie Channel 
19 ARD 
20 Sky Sports 
21 DSF ( Sports) 
22 VH-1 
23 UK Gold 
24 JSTV/Country Music TV 
25 N3 
26 Sky Gold 
27 TV3 Denmark 

(D2-MAC) 
28 CNN International 
29 n-tv ( News) 
30 Cinemania 
31 11/3 Norway 

(D2-MAC) 
32 Documania 
33 ZDF 
34 UK Living 
35 Children's/Family Channel 
36 Sogecable 
37 Cartoon Network/TNT 
38 OVC (Shopping) 
39 West 3 
40 Sogecable 
41 Learning Channel/Discovey 
42 Bravo/Adult Channel 
43 MDR 
44 Galavision 
45 BFS 3 
46 Nickelodeon/TV Asia 
47 Sky Soap/Travel/Sports 2 
48 SWF 3 
63 FilmNet Central Europe 
64 RTL-5 

Transponder 
Frequency (GHz) 

11.214 
11.229 

11.244 
11.258 
11.273 
11.288 

11 303 
11.317 
11.332 
11.347 

11 362 
11 377 
11.391 
11.406 
11.421 
11.435 
11.464 
11.479 
11.493 
11.509 
11.523 
11.538 
11.553 
11.567 
11.582 
11.597 

11.611 
11.626 
11.641 
11.656 

11.670 
11.685 
10.964 
10.979 
10.994 
11.009 
11.023 
11.038 
11.053 
11.068 
11.082 
11.097 
11.112 
11.127 
11.186 
11.156 
11.171 
11.186 
10.921 
10.936 

Language 
German 
German 

English/Swedish 
English/German/Dutch 
German 
German 

Swedish/English (pay) 
English (pay channel) 
German (pay channel) 
German 

English (pay channel) 
English 
Dutch (partly coded) 
German 
English 
English (pay channel) 
German (pay channel) 
English ( pay channel) 
German 
English ( pay) 
German 
English (pay channel) 
English (pay channel) 
Japanese (pay)/English 
German 
English/Hindi (pay) 

Danish 
English 
German 
Spanish (pay channel) 

English/Norwegian 
Spanish (pay channel) 
German 
English (pay channel) 
English (pay) 
Spanish (pay channel) 
Eng/French/Swed/Nor. 
English (pay) 
German 
Spanish (pay channel) 
English (pay) 
English (pay) 
German 
Spanish (Mexico) 
German 
English (pay channels) 
English (pay channels) 
German 
Polish, Hungarian, etc. 
Dutch (partly coded) 
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Murdoch is generally regarded as c media genius, but I am convinced that he 

blundered badly when the first Astra satellite was launched. He immediately 

moved Sky Channel to Astra, and began launching new channels. He also decreed 

that his channels would henceforth be restlicted to Britain and Ireland only. 

KOUROU - 

ariaâpace 

BSkyB finally launched Sky Sports 2 on the last available Astra t C 
transponder (47). That was intended to make room for the 
abundance of sports programming BSkyB had bought. Just as 
Murdoch's Fox captured the rights to American football out from 
under CBS, Murdoch's BSkyB won the rights to Britain's most 
important football, soccer, away from the BBC, a parallel strategy 
on two continents. 

However, since most major sports events happen on weekends, 
Sky Sports 2 onlyoperates from Friday afternoons toSunday night. 
As I mentioned in the last issue, Murdoch signed a deal with one 
of his competitors in the Far East, to broadcast a Chinese-language 

channel over the Sky Sports 2 transponder at night. 
The rest of the gap was filled in October, when Sky 
Soap, featuring venerable American soap operas like 
"As the World Turns" and "Peyton Place", was launched 
on transponder 47 during the days, with Sky Travel, a 
travel channel in connection with Murdoch's new 
travel agency, during the evenings. 

The Sky Travel story has a Dark Side. A few months 
ago when a new Travel Channel appeared on Intelsat 
and expressed interest in moving to Astra, talks were 
reportedly held with Sky on some kind of co-opera-
tion. Those discussions came to nothing, but while 
the Travel Channel is still languishing away on distant 
Intelsat, Sky has launched its own travel channel. The 
pattern seems to be repeating: The Sci-Fi Channel is 
expected to appear on European screens soon, prob-
ably via Eutelsat's new Hot Bird-1 satellite, and not 
Astra. But talks have reportedly been held with BSkyB 
on working together, and now, curiously, BSkyB is 
reportedly considering launching its own Sky Sci-Fi 
channel on Astra ID. There may be a lesson here. 

Murdoch's News International developed its own 
coding system for the PAL TV standard used by most 
European broadcasters. Called Videocrypt, it's been 
cracked on a regular basis by hackers, but until 
recently never on a widespread enough basis to cause 
alarm. 

All this changed when the Astra 1C satellite was 
launched in 1993. Astra 1C attracted many English-
language programs that had been on Intelsat 601 — 
Discovery, the Children's Channel, Country Music 
Television, and the classic TV show and film channel 
Bravo. There were several new stations as well — the 
Family Channel, Nickelodeon, QVC, and Turner 
Broadcasting's TNT/Cartoon Network package from 
the U.S., and a new British channel aimed at women 
called UK Living. 

The latter is a joint effort by the BBC and the 
independent British Thames Television (which lost 
the local license to broadcast to London a few years 
ago). It followed their earlier Astra 1B channel, UK 
Gold, which carries classic British shows from the BBC 
and Thames archives. 

The amazing thing was that Murdoch and BSkyB succeeded in 
convincing virtually of these channels, even though most of them 
had been on the air to all of Europe in the clear, to come under the 
BSkyB umbrella, use the Videocrypt coding standard, and restrict 
their broadcasts to the British Isles only. 
A few, like Turner's TNT and Cartoon Network, refused. MTV 

came close to suing Murdoch when publicity for the new package, 
called Sky Multichannel, claimed the uncoded MTV was part of 
the package, which it wasn't. The Children's Channel and Discov-
ery, which already had large audiences on cable in Scandinavia 
and the Benelux, had to work out alternative arrangements to 
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The amazing thing was that Murdoch and BSkyB succeeded in convincing virtually 

of these channels, even though most of them had been on the air to all of Europe in 

the clear, to come under the BSkyB umbrella, use the Videocrypt coding standard, 

and restrict their broadcasts to the British Isles only. 

keep those viewers despite Murdoch's Videocrypt coding. 
It's hard to understand why a shopping channel like QVC 

would want to code its signals and deny any possible viewers a 
chance to see its offerings. Recently the channel's American head 
Barry Diller announced that QVC would be uncoding and leaving 
the BSkyB package. He has reportedly accused BSkyB of failing to 
deliver promised audiences. 

But the blow that has rebounded on Murdoçh and led to the 
biggest smartcard hack in European satellite history, was when Sky 
One coded (until the launch of Multichannel, Sky One had been 
in the clear). Because Sky One carries "Star Trek: the Next 
Generation" twice every weeknight... .suddenly Trekkers across 
the continent were denied their daily dose. And the hackers 
among them got mad, and went to work. 

What emerged was the "Season 7 hack" named after TNG's 
final season. Unlike previous card-only efforts, it used a PC linked 
to an expired Sky smartcard. And it worked. Diagrams outlining 
the hack were spread from Germany across the computer bulletin 
boards of Europe, back to Britain. 

And Sky got very worried. 

Royalites in the Satellite Age 

There's an important ideological question here. BSkyB re-
stricts its subscriptions to the British Isles because it only wants to 
pay royalties for Britain and Ireland. But Britain is part of the 12 
nation European Union (EU) and the 16 nation European Eco-
nomic Area (EEA). Under EU and EEA regulations, goods and 
services sold in any member country have to be made available to 
residents of all member countries. BSkyB is obviously not in 
compliance with those regulations, which very likely take prece-
dence over royalties agreements. 

Of course, the agreements were drawn up in an age when rights 
for Britain meant terrestrial rights for transmissions that could 
reach every citizen in that country and nowhere else. In the satellite 
age, with coding and subscription distribution, it doesn't really 
matter where the viewers are geographically. Stations know exactly 
how many subscribers they have, and should pay for the rights 
accordingly, by number of actual viewers and not where they are 
located. 

It's hard to say when the law will catch up to reality. No one from 
outside Britain has sued BSkyB yet in the EU courts, but it is just 
probably a matter of time. Interestingly, what makes the prolifera-
tion of hackers and decoders in Germany possible is a provision in 
the law there that says it isn't illegal to sell decoders for program-
ming that isn't available for subscription in Germany! 

BSkyB has struck back, with a new series of smartcards that have 
replaced those covered by the Season 7 hack. The card pirates were 
also the victim of an elaborate sting operation by BSkyB last year, 
when the pirates were tricked into paying a fortune for out-of-date 
code. The new series of BSkyB smartcard has yet to hacked, but it 
is probably just a matter of time. 

Apparently Murdoch's Videocrypt is the coding system being 
used by DirecTV and USSB on the new American DBS package. 
This gives American and European hackers a common target, and 

an opportunity for joint efforts. Murdoch's obvious desire to own 
the global standard may be his undoing. 

BSkyB's other tactic has been to try to market some of the 
Multichannel package to various European countries, in co-opera-
tion with FilmNet, as something called Multichoice. But, while 
Multichoice seems to be mentioned in the British media a lot, it is 
keeping a low profile in the rest of Europe. When I attended the 
recent Vision 94 Show, the biggest satellite TV show held in 
Scandinavia, Multichoice's only publicity concerned packages to 
small cable systems.`More to the point, none of Murdoch's own 
channels are included in the Multichoice offerings, just FilmNet 
and the non-BSkyB channels that used to be in the clear until 
Multichannel came along. And until Sky One is available to 
European viewers, the hacking will undoubtedly continue. 

Recently, the Sky Multichannel package has been augmented 
by VH-1, which had been promised "early in 1994", and didn't 
appear until August. Nick at Nite, which was also promised "early 
in 1994" has yet to arrive. But when VH-1, Sky Soap, and Sky Travel 
entered the line-up, Sky suddenly upped its rates by around 5 
dollars a month. Besides the "great new channels", the company 
also threw in a new monthly program guide, which only lists the 
Multichannel offerings, and nothing from the BBC, Britain's 
independent television, or non-Multichannel satellite broadcast-
ers. 

Considering that Rupert Murdoch also owns "TV Guide", it is 
a poor effort, and no competition for Britain's several existing TV 
guides and many newspaper TV supplements. Many Sky subscrib-
ers have written letters to British satellite magazines, complaining 
about the rate hike and the poor quality of the magazine, and 
vowing to cancel their subscriptions. The publicity campaign 
launched at the same time as the rate hike had as its slogan "No 
Turning Back", which to many irate subscribers must have seemed 
like rubbing salt into the wound. 

Other Channels 

There are more channels on the first three Astra satellites than 
the Multichannel offerings. The most popular must be CNN 
International, MTV, and Turner's TNT/Cartoon Network combi-
nation. There are also the ethnic channels TV Asia (for South 
Asians in Europe) and JSTV (for Japanese), the softporno Adult 
Channel, the Swedish, Norwegian, and Danish versions of TV3 
and the Scandinavian film channels TV1000 and FilmNet. There's 
also the uncoded sports channel Eurosport, with sound tracks in 
English, German, and Dutch, and Spanish reportedly on the way. 

There are four coded Spanish Astra transponders, two Dutch 
channels, Galavision from Mexico, and no less than 15 German-
language outlets. Many British viewers ask why most English 
channels are only available by subscription (even those filled with 
advertising), while virtually all the German channels are in the 
clear? The answer is that the German channels are all relays of 
profitable terrestrial channels, while the English- channels are 
only carried on satellite. 

Recently FilmNet converted its coded outlet on transponder 
64 from a service to the Benelux into a new Central European 
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Back in late September, the British magazine "What Satellite TV" published a list of 

proposed Astra ID channels, but this must have been largely a case of wishful 

thinking, as the list contains 11 English language channels and only one German 

channel along with two unknowns. 

channel, with separate soundtracks or subtitles planned in Polish, 
Hungarian, Czech, and Slovakian. 

The only major Western European language not found on 
Astra is French: the French have been faithful to their own 
Telecom satellites. The French soundtrack on Eurosport 
has been moved to a new Telecom Eurosport channel, 
and Ted Turner's TNT/Cartoon Network has been 
denounced in both France and Belgium for carrying 
a French soundtrack. (No one has objected to the 
soundtracks in German, Dutch, or Swedish.) Yogi 
Bear is apparently actually perceived by the French 
government as a cultural threat. The condemna-
tion came the same week a French government minister praised 
the high cultural value of MTV, so there is something not quite 
logical at work here. Turner's retaliated by having Quick Draw 
McGraw publicize a drawing contest for youngsters using some 
horribly mispronounced French words is hilarious. 

AS RA 

ID Programming 

Astra's owners, the Luxembourgian company SES, cautioned 
viewers not to buy special equipment for Astra ID before the 
programming on the new satellite was officially announced. And, 
closed-mouthed as ever before the launch, SES said absolutely 
nothing about which channels they were negotiating with. As I 
write this column, it's still unclear. Unusually, there has been very 
little speculation about the new channels, quite unlike the situa-
tion when Astras 1B and 1C were launched. Even at the Vision 94 
Show here in Stockholm shortly after the launch, the people at the 
Astra exhibit could say nothing about the new programming. 

This may be because a coup was in the offing and was narrowly 
averted at the last minute. According to reports, SES's Director-
General Pierre Meyrat tried to sell most of the capacity ofAstra 1D, 
and the upcoming 1E and 1F satellites as well, to a small circle of 
major customers, namely Rupert Murdoch, FilmNet's South Afri-
can owner Nethold, and the German media conglomerates 
Bertelsmann and the Kirsch Group. 

The SES board decided the company would have sacrificed its 
principle of independence towards program suppliers if it had 
permitted the arrangement, and on October 20th Meyrat was 
relieved of his duties. 

Back in late September, the British magazine "What Satellite 
TV" published a list of proposed Astra 1D channels, but this must 
have been largely a case of wishful thinking, as the list contains 11 
English language channels and only one German channel along 
with two unknowns. Since the German Telekom bought a 16.7 
percent share of SES at the beginning of this year, and Astra is 
already the main home of German-language channels, more are 
bound to come, and the list is questionable at best. 

For what it's worth, here's some of the speculation: It's almost 
certain that between 4 and 6 transponders have gone to British Sky 
Broadcasting. BSkyB already has three pay film channels on the 
old Astras. Reportedly Murdoch will give two of these channels, Sky 
Movies and the Movie Channel, two more transponders each on 
Astra 1D, so they can run staggered schedules. This is called "video-

nearly-on-demand" (VNOD) and by giving customers three 
opportunities to watch a film (once on each transponder with 
an hour between each start), this is supposed to mimic the 
future video-on-demand services looming over the vast ex-
panses of open bandwidth on the fiber optic networks of 
the future information superhighway. 

Until now, it had been thought that proper VNOD 
would begin with the digital transponders of Astra 1E, 
when each transponder can carry up to eight dis-
crete signals. The plans mentioned previously had 

 each  transponder dedicated to a recent block-
buster hit film, with a new start every 20 minutes, 

which is considered close enough to on-demand as you can get on 
a satellite. Once an hour is a considerable departure from the 
original idea. 

Besides Sky Movies 2 and 3 and the Movie Channel 2 and 3, 
Astra ID may carry one or two more BSkyB channels. Four 
transponders are said to be set aside for tests of digital television. 

Digital Radio 

Digital radio is coming soon to Astra, courtesy of two American 
rivals. DMX is to initially launch a 30 channel DTH (direct to 
home) service from Astra in April, 1995. A full package of up to 86 
channels will follow. Subscriptions will be handled in the UK by 
BSkyB, by Multichoice in Scandinavia and the Benelux, and by 
Selco in Germany. 

DMX's rival, DCR, known as Music Choice Europe over here, 
is also talking to Astra about launching a service. They want to carry 
at least 50 channels of digital music, including 35 of general 
interest, 4 classical, and 11 regional channels. But MCE's DTH 
plans are less definite than DMX's. 

Astra's Future 

The As tra 1 E satellite is due to launch in June, carrying a further 
18 transponders, numbers 65 to 82, using frequencies above the 
standard European satellite band between 11.700 and 12.060 GHz 
(65 and 66 already being include on Astra 1D). Astra 1F, scheduled 
for launch in 1996, is to carry transponders 81 to 103, on 12.070 to 
12.470 GHz. 

While SES has been closed-mouthed over who has booked 
transponders on Astra IC, the company has already announced 
that France's pay film channel Canal Plus has signed an agreement 
for four lE transponders and two on 1F. These satellites will be the 
first in the Astra system specifically dedicated to digital transmis-
sions. Each of the 1E and 1F transponders will be able to transmit 
between four and eight digital programs simultaneously. It's 
hoped that this will lead to a proliferation of new channels and 
VNOD services, giving satellite a chance to continue to compete 
with cable. 

That's it for this time. By the next issue, all the dust should have 
settled, and we'll be able to see exactly what is happening at 19 
degrees and 13 degrees East, as Astra and Eutelsat begin the battle 
in earnest for European TVRO monitors. Sf 
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ATELLITE dERVICES eJIDE 
INTRODUCTION 

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

listening enthusiasts up 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 reports have 

been compiled into this section. Errors are bound to happen, especially 

since services and elements sets change often, and geostationary 

satellites constantly change orbital positions. Care has been taken to 

check the accuracy of the information presented and it does represent 

the most current 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. 

2. 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/Primestar 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 

these providers that you heard about their service from 

Satellite Times magazine. 

5. 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. Geostationary 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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CLASSICAL 

Classical Music 

KUCV-FM, Lincoln, Neb. 
(Nebraska Public Radio) 

Superadio Classical Collections 
WFMT-Chicago, Ill. 
WCIXR-New York, N.Y. 

By Robert Smathers 

El, 9 
E2, 9 

S3,2/4 
G5,21 
G5, 7 
F4,15 

6.32 ( N) 
6.32 (NO 

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

CONTEMPORARY 

CHIN-AM/FM, Toronto, Ontario, Canada 
(Multilingual) E2,20 
E1,13(Ku) 6.83 

CKRW-AM, Whitehorse, Yukon, Canada 
(Adult Contemporary, oldies) E1,18 

CJCA-AM, Edmonton, Alberta, Canada E1,24 
In Store Contemporary S3,18 
Superadio Light and Lively Rock G5,21 
VOCM-AM/FM, St. Johns, Newfoundland, Canada 

(Adult Contemporary) E1,12 
WVTY-FM, Pittsburgh, Pa. USA 

(Adult Contemporary) F2,16 

6.83 

5.41, 6.80 
5.80 
5.78, 5.96, 6.48 
5.96, 6.12 (DS) 

6.20 

7.32 

COUNTRY 

CHON-FM, Whitehorse, Yukon, Canada 
CISN-FM, Edmonton, Alberta, Canada 

(Country 104) 
In Store Country 
Superadio American Country Favorites 
Transtar Ill Radio Network 
WOKI-FM, Oak Ridge-Knoxville, Tenn. 
WSM-AM, Nashville, Tenn. 
WSM-FM, Nashville, Tenn. 

E1,12 

E1,18 
S3,18 
G5,21 
S3, 9 
G3,15 
G5,18 
F4,24 

5.40 

7.5311.62 (DS) 
6.12 
5.0411.74 (DS) 
5.76/5.94 (DS) 
6.20 
7.38, 7.56 
7.38 

EASY LISTENING 

CHFI-FM, Toronto, Ontario, Canada 
(Soft Adult Contemporary) 

Horizon 
In Store Easy Listening 
Superadio Soft Sounds 
United Video Easy Listening 
WZEZ-FM, Nashville, Tenn. (Soft Adult 

Contemporary, The Wave) 

El, 8 5.41/5.58 (DS) 
E1,6/10/12/14 6.80 
E1,22 7.62 ( N) 
S3,18 6.32, 7.22, 7.40 
G5,21 5.58/5.76 (DS) 
F4, 8 5.895 ( N) 

G3,13 6.20 

FOREIGN LANGUAGE 

Antenna FM (Greek) 
CBC Radio-French (East) 

CFGL-FM, Laval, Quebec (French) 
CITE-FM, Montreal, Quebec Canada 

(French, Soft Adult Contemporary) 

G3, 9 
E1,20 
E1,20 
E1,10(Ku) 
E2, 5 

E2, 5 
E1,21(Ku) 

Adult Contemporary, station doesn't 
identify itself El, 9 

E2, 9 
CJVB-AM, Vancouver, British Columbia, Canada 

(Ethnic) E1,15(Ku) 
CKAC-AM, Montreal, Quebec Canadal 

(French, Adult Contemporary) E2, 5 

5.88, 6.20 
5.38/5.58 (DS) 
7.38/7.58 (DS) 
5.38/5.58 (DS) 
7.62 

5.78 
6.12, 6.20 

7.58 
7.58 

6.12 

6.44 

Foreign language/music 
French Canadian audio information service 

French language audio service 

French language rock station 

French music 

Indian Sangeet Sager 
Irish Music (Sat 1430-0000 UTC) 
La Nueva Cadena Radio Christiana 

(Spanish) 
RAI Satelradio ( Italian) 
Radio Sedeye Iran (Farsi) 
Radio Sonora-Mexico (Spanish) 
Radio Tropical (Haitian Creole) 
WCMQ-FM, Hialeah, Fla. USA (Spanish) 
WLIR-AM, Spring Valley, N.Y. ( Ethnic) 
WNTL-AM, Indian Head, Md. USA (Arabic) 
WNWK-FM, Newark, N.J. USA (Ethnic) 
XEL-AM, Mexico City, Mexico (Spanish) 
XEW-FW, Mexico City, Mexico (W-FM 96.9) 
XEWA-AM, Monterrey, Mexico 

(Spanish, Super Estelar) 
XEVZ-AM 1590 AM - rock ( Spanish) 
XEX-AM/FM, Mexico City, Mexico 

(Spanish, La Super) 

S3,15 5.76 

E2,21 6.46 ( N) 
E1,21(Ku) 6.55 
E1,24(Ku) 6.55 
E2,20 7.72/7.83 (DS) 
E1,13(Ku) 7.7211.83 (DS) 
E1,21(Ku) 6.12/6.20 (DS) 
E1,24(Ku) 6.12/6.30 (DS) 
E1,29(Ku) 6.12 
S3, 3 6.20 

F2, 5 5.96 
F1,15 7.38 
S3,15 6.20 ( N) 
SD1,6 6.80 
S2,11 7.60 
S2, 4 7.74, 7.92 
S2, 1 7.60 
G6,10 6.80, 6.20 
S2,11 8.30 
SD1,5 7.38 
SD1,7 7.38 

M2, 8 7.38 
M2,22 6.80 

M2,14 7.38 

JAll 

KLON-FM, Long Beach, Calif. 
Superaudio New Age of Jazz 
WQCD-FM, New York City, N.Y. USA 

G5,2 
G521 
C4,6 

5.58/5.76 (DS) 
7.3811.56 (DS) 
6.20 

NEWS AND INFORMATION 

Business Radio Network 
C-SPAN ASAP (Program Schedule) 
C-SPAN II ASAP (Program Schedule) 
CJAD-AM, Montreal, Quebec, Canada 
CNN Headline News 
CNN Radio News 

WCBS-AM, New York, N.Y. 

WCCO-AM, Minneapolis, Minn. 

F4,10 8.06 ( N) 
F3, 7 5.58 
F4,19 5.58 
E1, 2 6.525 ( N) 
G5,22 7.58 
S3, 9 5.62 
G5, 5 7.58 
GST2-2,6(Ku) 6.30 
G4,20 7.38 
G7,19 7.38 
G6,15 620 

RELIGIOUS 

Ambassasor Inspirational Radio 
Brother Staire Radio 
CBN Radio Network 

Christian Music Service 
IBN Radio Network 
Religious music (easy listening) 
KILA-Las Vegas, Nev. 

(SOS Radio Network) 
Salem Radio Network 

Solid Gospel (gospel music) 
Trinity Broadcasting radio service 

S315 
G5,6 
G511 

C3, 1 
S2,23 
F1,20 
G7,14 

F4, 8 
S3,15 
S3,17 
G7,14 
G5, 3 

5.96, 6.48 (DS) 
6.48 
6.30/6.48 ( DS), 
6.12 
6.20 
6.20, 7.60 
7.38 
7.78 

7.3811.56 (DS) 
5.43, 6.34 
5.01 
7.58 
5.58/5.78 (DS) 

38 SATELLITE TIMES Jcrnuarv/Febructry 1995 



ATELLITE SERVICES eJIDE 
Satellite Radio Guide 

Trinity Broadcasting radio service 
(Spanish, SAP) 

WROL-AM, Boston, Mass. (occ spanish) 
G5, 3 
S3, 3 

5.96 
6.20 

ROCK 

CFMI-FM, New Westminister, British Colombia, Canada 
(Album Rock, Rock 101) E1,22 

CFNY-FM, Toronto, Ontario, Canada 
(FM-102) 

CHOZ-FM, St. John's, Newfoundland, Canada 
(0Z-FM) 

CILQ-FM, Toronto, Ontario, Canada 
(0-107) 

CIRK-FM, Edmonton, Alberta, Canada 
(K-97) 

Rock Radio Network 
Superadio Prime Demo 

SPECIALITY FORMATS 

El, 2 

E2,20 

El, 2 

E1,18 
E1,27(Ku) 
G5,21 

6.80 

6.12/6.30 (DS) 

5.76/5.96 (DS) 

5.76/5.94 (DS) 

7.80 (N) 
6.12/6.30 (DS) 
5.22/5.40 (DS) 

CFRN-AM, Edmonton, Alberta, Canada 
(Oldies) 

Colorado Talking Book Network 
Georgia Radio Reading Service 
In Store Oldies 
In Touch (reading service) 
Nebraska Talking Book Network 
Superaudio Big Bands 

(Sun 0200-0600 UTC) 
Superadio Classic Hits (oldies) 
Superadio In Touch (reading service) 
Voice Print ( reading service) 
Yesterday USA (nostalgia) 

E1,18 6.435 
C1, 2 5.58 
T401,14(Ku) 5.76 
S3,18 5.20, 5.40, 7.58 
F5,24 6.48 
S3, 2 6.48 

G5,21 5.58/5.76 (DS) 
G5,21 8.10/8.30 (DS) 
F4,10 7.87 ( N) 
E1,13 7.44 ( N) 
G3,17 6.20 
G7,14 5.76 

VARIETY 

AEN Michael Reagan (0100-0700 UTC) F3, 1 
American Urban Radio S3, 9 
Cable Radio Network F3,23 
CBC Radio E1,13 
CBC Radio (occasional) El , 20 
CBC-FM, Atlantic E1,13 
CBC-FM, Eastern E1,13 
CBM-AM/FM, Montreal, Quebec, Canada 

(Fine ArtsNariety) El ,20 
CBU-FM, Vancouver, British Columbia, Canada 

(Variety) E1,22 

CFWE-FM, Edmonton, Alberta 
(Variety Music) E1,18 

E1,14(Ku) 
CBKA-FM/MBC Radio, La Ronge, Saskatchewan, 

Canada ( Multilingual) E1,18 
CJRT-FM, Toronto, Ontario, Canada 

(Fine Arts/Jazz-nights) 
CKER-AM, Edmonton, Alberta, Canada 

(Adult Standard, Ethnic-night) 
CKNM-FM, Yellowknife, NWT, Canada 

(Country/Ethnic) 
CKUA-AM/FM, Edmonton, Alberta, Canada 

(Variety) El, 9(Ku) 
For the People Talk Radio Fl, 2 
Independent Broadcasters Network F1,20 
Interstate Radio Network El, 2 
KBVA-FM, Bella Vista, Ark. G4, 6 

6.20 
6.30/6.48 (DS) 
7.24 ( N) 
5.40, 5.58 
5.78 
6.12/6.30 (DS) 
5.76/5.94 (DS) 

6.12 

5.76/5.94 ( DS), 
7.42 

7.875 ( N) 
6.45 

7.71 (N) 

E1,26(Ku) 5.76/5.94 (DS) 

E1,18 7.42 ( N) 
E1,14 5.41 
E1,18 7.92 

5.76/5.94 (DS) 
7.50 
7.38 
5.22 
5.58/5.76 ( DS) 

KNOW-St Paul, Minn. (Minnesota Public 
Radio) F4,10 8.26 (N) 

KSKA-FM, Anchorage, Alaska 
(Variety/Fine Arts) F5,24 7.38/7.56 (DS) 

KSL-AM, Salt Lake City, Utah Fl, 6 5.58 
KUCV-FM, Lincoln, Neb. 

(Nebraska Public Radio) S3, 2 5.76/5.94 (DS) 
Media One (Jazz and World Beat) 12,15 7.48 
Mutual Broadcasting Network El, 2 7.54 
Network One radio service F1,11 7.48 
Omega Radio Network G3,17 5.80 
One on One Sports Radio network El, 2 7.45 
Peach State Public Radio (Georgia) 7401,14(Ku) 5.40/5.58 (DS) 
Prime Sports Radio C1,10 7.20 
Seltech Radio Syndicated service El, 2 5.40/5.58 (DS) 
Strylink Discussion channel G1,15 5.80 
Startalk Radio Network 

(talk/nostalgia music) G3,11 7.38 
Talk America S3, 9 6.80 
The Weather Channel (occasional audio) C3,13 6.80 
The Weather Channel (background music) C3,13 7.78 
USA Radio Network S3, 5 5.40, 5.76, 

5.94, 6.12 
S3,13 5.01(Ch 1 ), 

5.20(Ch 2) 
United Video background music service F4, 8 5.90 

AMSAT® 
The Radio Amateur Satellite Corp. 

SOFTWARE 

If you want to use, or just listen to, the various Amateur and 
weather satellites - AMSAT offers a variety of inexpensive satellite 
software for IBM® compatibles, including both DOS® and 
Windows®, plus a tracking program for the Mac®. 

Here are just a few: 

WISP - A brand new Windows based program by ZL2TPO 
provides all the facilities needed to operate the digital Amateur 
satellites. 

WINSAT - A new Windows based satellite tracking program by 
KA7LDN. 

QUIKTRAK - N4HY's full featured DOS based program. 
(For CGA/EGA/VGA systems) 

INSTANTTRACK - AMSAT's most popular tracking software by 
N6NKF. (For DOS systems with EGA/VGA/SVGA) 

SATELLITE PRO - A tracking program for the Macintosh by 
W7HR. 

And many more! 
For further information or to order, contact 

AMSAT PO Box 27 Washington, DC 20044 Phone: 301-589-6062 

IBM lit • new«, Seams. of lntsmatonal Buse-ss Ma.. Co. 
DOS M.o. Se nowlsred esSsosarlo or mocroson sc 
Mac. a • ...eon oi ...am., • rope•ros traa•rnark of Po. Carp.« Co 
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Spacenet 2 Transponder 12 (C-band) 

1202.300 USIA Radio Marti, Spanish broadcast service to 
Cuba 

Galaxy 6 Transponder 3 (C-band)  

1405.600 KIRO-AM (710), Seattle, Wash - news/talk/ 
sports talk radio, Seattle Seahawks NFL radio 
network 

1405.400 Sports Byline USA (occ audio) - sports talk/ 
KQED-FM (88.5), San Francisco, Calif - NPR 
affiliate (occ audio) 

1404.600 Talk America radio network 
1404.000 American Sports radio network 
1403.800 WTMJ-AM (620), Milwaukee, Wis - talk radio, 

Green Bay Packer NFL/Univ of Wisconsin sports 
radio networks/Milwaukee Bucks NBA radio 
network 

1403.200 Motor Racing Network (occ audio) plus other 
occ audio 

1402.800 Illinois State News Network plus other occ 
audio 

1402.200 Data transmissions 
1400.800 WBAL-AM ( 1090), Baltimore, Md - news/talk 

radio, Univ of Maryland sports radio network 
1398.300 WGN-AM (720), Chicago, Ill - talk radio, 

Chicago Bears NFL radio network 
1398.000 Detroit Lions NFL/Michigan State sports radio 

networks 
1397.800 Tampa Bay Buccaneers NFL (occ audio)/Florida 

State Univ sports radio network 
1397.600 Univ of Florida sports radio network/occ audio 
1397.200 WTMJ-AM (620), Milwaukee, Wis - talk radio, 

Green Bay Packers NFL/Univ of Wisconsin 
sports radio networks/Milwaukee Bucks NBA 
radio network 

1394.700 Sun Radio Network 
1394.500 WSB-AM ( 750), Atlanta, Ga - talk radio, 

Atlanta Falcons NFL/Univ of Georgia sports 
radio networks 

1393.600 Florida's Radio Network plus other occ audio/ 
Orlando Magic NBA radio network 

1393.400 WGN-AM (720), Chicago, Ill - talk radio, 
Chicago Bears NFL radio network, Interstate 
Radio Network plus other occ audio 

1393.200 Occ audio 
1393.000 James Madison Univ sports radio network/Occ 

audio 
1392.700 WGN-AM (720), Chicago, Ill - talk radio, 

Chicago Bears NFL radio network, Interstate 
Radio Network 

1392.300 Occ audio 
1391.600 XEPRS-AM ( 1090), Tijuana, Mexico- Spanish 

language programming, ID - "Radio Express" 
1391.200 Miami Dolphins NFL radio network/Occ audio 
1389.700 Occ audio, data transmissions ( burst) 
1389.500 Data transmissions ( burst) 
1388.900 One on One Sports Radio Network/WINS-AM 

(1010), New York City, N.Y. - news (occ 
audio)/Florida A 8. M sports radio network 

1387.750 Data transmissions 
1387.500 KWKW-AM (1330), Los Angeles, Calif - 

Spanish language programming, Spanish 
Information Service, ID - " Radio Lobo" 

1386.700 Michigan News Network/Central Michigan 
sports radio network 

1386.500 WJR-AM (760), Detroit, Mich - talk radio/ 
Detroit Pistons NBA radio network 

1385.800 WMAO-AM (670), Chicago, Ill - news 
1385.100 For the People radio network 
1384.800 KFMB-AM (760), San Diego, Calif - news/talk 

radio 
1384.200 KMPC-AM (710), Los Angeles, Calif- talk 

radio, L.A. Rams NFL radio network 
1383.800 KJR-AM (950), Seattle, Wash - sports talk 

radio/Seattle Supersonics NBA radio network 
1383.400 Occ audio 
1382.800 Independent Broadcasters Network 
1377.900 Los Angeles Laker NBA radio network 
1376.700 Radio Labio Network- Spanish language 

programming 

1375.400 USA Radio Network 
1374.100 Northwest Direct - news/talk radio/Oregon 

State sports radio network/Portland Trailblazers 
NBA radio network 

Satcom K1 Transponder 12 (Ku-band)  

1313.100 Customized IGA spots 

Spacenet 3 Transponder 1 (C-band) 
1437.200 
1435.000 
1433.400 

Associated Press (AP) 3 radio network 
Associated Press (AP) 2 radio network 
Associated Press (AP) 1 radio network 

Spacenet 3 Transponder 13 (C-band)  

1207.900 

1207.650 

1207.450 

1207.200 
1207.000 
1206.700 
1206.550 

1206.300 

1206.000 

1205.850 

1205.650 

1205.400 

1204.450 

1204.250 

1203.550 
1203.350 
1203.150 
1203.000 

1202.800 

1202.250 

1202.100 

1201.900 

1201.700 

1201.500 
1201.300 

Wisconsin Voice of Christian Youth (VCY) 
America Radio Network - religious 
Wisconsin Voice of Christian Youth (VCY) 
America Radio Network - religious 
Wisconsin Voice of Christian Youth (VCY) 
America Radio Network - religious 
Good News Radio Network - christian radio 
Good News Radio Network - christian radio 
Data Transmission 
ABC-Satellite Music Network - adult 
contemporary, Starstation 
ABC-Satellite Music Network - adult 
contemporary, Starstation 
ABC-Satellite Music Network - modern 
country, Country Coast-to-Coast 
ABC-Satellite Music Network - modern 
country, Country Coast-to-Coast 
ABC-Satellite Music Network - traditional 
music format, Stardust 
ABC-Satellite Music Network - traditional 
music format, Stardust 
KJAV-FM ( 104.9), Alamo, Tex - Nuevo Radio 
Christiana Network, Spanish language religious 
Wisconsin Voice of Christian Youth (VCY) 
America Radio Network - religious 
Salem Radio Network -religious 
Salem Radio Network -religious 
Salem Radio Network -religious 
ABC-Satellite Music Network - urban 
contemporary, The Touch 
ABC-Satellite Music Network - urban 
contemporary, The Touch 
ABC-Satellite Music Network - golden oldies 
format, Pure Gold 
ABC-Satellite Music Network - golden oldies 
format, Pure Gold 
ABC-Satellite Music Network - modern rock, 
The Heat 
ABC-Satellite Music Network - modern rock, 
The Heat 
ABC-Satellite Music Network - Classic Rock 
ABC-Satellite Music Network - Classic Rock 

Galaxy 4 Transponder 1 (C-band)  

1444.450 Data transmissions 
1443.800 Voice of Free China (ISWBC) 
1443.600 WYFR, Oakland, Calif "Family Radio Network" 

(ISWBC) - religious programming/talk 
1443.400 Voice of Free China (ISWBC) 
1438.300 WWRV-AM (1330), New York, N.Y. - Spanish 

religious programming/music, ID - "Radio 
Vision Christiana de Internacional" 

1436.000 KUSC-FM (91.5), Los Angeles, Calif - fine arts, 
National Public Radio (NPR) affiliate 

1435.700 KUSC-FM (91.5), Los Angeles, Calif - fine arts, 
National Public Radio (NPR) affiliate 

1428.100 National Public Radio (NPR) feeds 
1427.800 Occ audio 
1421.700 Data transmissions 
1418.250 Data transmissions 
1417.800 Data transmissions 
1417.500 Data transmissions 

Galaxy 4 Transponder 2 (C-band) 

1403.400 Data transmissions 
1402.600 WVAQ-FM ( 101.9), Morgantown, W Va - West 

Virginia Metro News 
1402.000 WVACI-FM ( 101.9), Morgantown, W Va - West 

Virginia Metro News 
1399.000 Occ audio/Texas Tech football/Oklahoma State 

sports radio network/San Antonio Spurs NBA 
radio network 

1398.800 Progressive Farmers Network 
1398.400 WBNS-FM (97.1), Columbus, Ohio - oldies, ID 

- "B-97"/Ohio Network/Ohio State sports radio 
network 

1398.200 Occ audio/Iowa State sports radio network 
1398.000 Oklahoma News Network/Univ of Oklahoma 

sports radio network 
1397.600 Ohio Network/Agri Broadcasting Network 

(Ohio)/WBNS-FM (97.1), Columbus, Ohio - 
oldies, ID - " B-97"/Cleveland Browns NFL radio 
network/Ohio State sports radio network 

1397.400 Ohio Network/WKNR-AM (1220), Cleveland, 
Ohio - sports talk/Cleveland Cavaliers NBA 
radio network 

1397.200 Occ audio/Univ of Tulsa sports radio network/ 
Oklahoma State sports radio network 

Galaxy 4 Transponder 3 (C-band)  

1405.000 Mutual Broadcasting System - some 
syndicated talk shows and news cuts 

1404.800 KOA-AM (850)/KTLK-AM (760), Denver, Colo - 
news/talk, Denver Broncos NFL radio network/ 
Univ of Colorado radio network/Denver Nuggets 
NBA radio network 

1404.600 ABC Information network programming/Penn 
State sports radio network 

1404.000 ABC Information network programming, 
Tennessee Radio Network farm news 

1403.800 WNTL-AM ( 1030), Indian Head, Md - 
multicultural programming 

1403.500 International Broadcasting Network - Lutheran 
religious programming, Home Front program 
(Sat 10a-2p) 

1403.000 Minnesota Public Radio Network 
1402.400 KNOW-FM (95.3), St. Paul, Minn - fine arts, 

Minnesota Public Radio (occ audio) 
1402.100 KNOW-FM (95.3), St. Paul, Minn - fine arts, 

Minnesota Public Radio 
1401.800 BBC World Service 
1398.500 KLIF-AM (570), Ft. Worth, Tex- talk radio, 

Dallas Mavericks NBA radio network 
1398.300 KRLD-AM (1080), Dallas, Tex - talk radio, 

Texas Radio Network 
1398.000 ABC Radio News (Standard) Occ audio 
1397.800 KTRH-AM (740), Houston, Tex - news/talk 

radio, Houston Oilers NFL radio network/ 
Houston Rockets NBA radio network 

1397.500 Minnesota Talking Book Network 
1397.300 WFBC-AM/FM ( 1330/93.7), Greenville, S.C. - 

news/talk/oldies, Clemson University sports 
radio network flagship network 

1396.900 Spanish Information Service (SIS) radio network 
(Spanish) 

1396.700 ABC Radio News (Standard), Tennessee Radio 
Network plus other occ audio/Florida States 
Univ sports radio network 

1396.400 Georgia Network News/Univ of Georgia sports 
radio network 

1396.200 WCNN-AM (680), Atlanta, GA - all sports talk 
radio 

1396.000 WJZE-FM ( 100.3), Washington, DC - oldies, ID 
- " Oldies 100" 

1395.800 ABC Radio News (Standard), Occ audio/Univ of 
Kentucky sports radio network 

1395.500 American Public Radio - Monitor Radio 
programming 

1395.100 National Public Radio (Channel 12) 
1394.600 WHAS-AM (840), Louisville, Ky - adult 

contemporary, Univ of Louisville sports radio 
network 

40 SATELLITE TIMES Jcmucrry/February 1995 



cATELLITE (YERVICES GUIDE 

Single Channel Per Carrier (SCPC) Services Guide 

1394.400 National Public Radio (Channel 11) 
1394.000 National Public Radio (Channel 10), American 

Public Radio carrying Monitor Radio 
programming 

1393.000 Occ audio 
1392.600 National Public Radio (Channel 9), American 

Public Radio 
1392.300 National Public Radio (Channel 8) 
1392.000 Occ audio 
1391.700 National Public Radio (Channel 7) 
1391.100 Associated Press (AP) radio network - news 
1389.200 Occ audio 
1388.900 Data transmissions (burst) 
1388.400 KSJV-FM (91.5), Fresno. Calif - spanish 

programming, ID - "Radio Bilingue" (network 
serving stations in several western states) 

1388.100 National Public Radio (Channel 6) 
1387.800 Data transmissions (constant) 
1387.500 National Public Radio (Channel 5) 
1387.200 National Public Radio (Channel 4) 
1396.800 National Public Radio feeds 
1386.200 KSJV-FM (91.5), Fresno, Calif- Spanish 

programming, ID - "Radio Bilingue" (network 
serving stations in several western states) 

1385.800 National Public Radio (Channel 3) and occ U.S. 
Naval Observatory Master Clock 

1385.400 U.S. Naval Observatory Master Clock and 
National Public Radio (Channel 2) 

1384.700 National Public Radio (Channel 1) 
1383.700 Mutual Broadcasting Network/Independent 

Network News (INN) 
1383.400 KRLD-AM ( 1080), Dallas, Tex- talk radio, 

Texas State News network 
1383.100 Mutual Broadcasting System and VSA Radio 

Network - Ag news 
1382.900 Minnesota Radio Network/Minnesota Viking NFL 

radio network/Univ of Minnesota sports radio 
network/Minnesota Timberwolves NBA radio 
network 

1382.600 Soldiers Radio Satellite (SRS) network - U.S. 
Army information and music/Army sports radio 
network 

1382.300 Motor Racing Network (Occ audio) 
1382.100 WFAE-FM (90.7), Charlotte, N.C. - NPR affiliate 
1382.000 Univ of Tennessee sports radio network/occ 

audio 
1381.800 WHO-AM ( 1040), Des Moines, Iowa- talk 

radio/Univ of Iowa sports radio network 
1381.600 Alabama Radio Network 
1381.400 Occ audio/Baylor sports radio network 
1377.400 Data transmission (packet burst/tones) 
1377.100 In-Touch - reading service for blind 
1376.000 Kansas Audio Reader Network 

Galaxy 4 Transponder 4 (C-band) 

1387.500 Dakota Sports network/Dakota News network 
1387.100 Mutual Broadcasting System 
1385.100 Mississippi Radio Network auxiliary channel 
1384.800 Mississippi Radio Network 
1381.800 Data transmissions 
1379.000 Louisiana Network/New Orleans Saints NFL 

radio network/ Louisiana Tech sports radio 
network 

1378.800 WWL-AM (870), New Orleans, La - talk radio/ 
Louisiana Network 

1378.600 Arkansas Radio Network/Univ of Arkansas 
sports radio network 

1378.100 Data transmissions 
1377.800 Bible Broadcasting Network - religious 
1377.500 Bible Broadcasting Network - religious 
1377.300 WWL-AM, New Orleans, La - talk radio, 

Louisiana Network/Tulane Univ sports radio 
network/S.W. Louisiana sports radio network 

1376.000 Data transmissions 
1375.600 KISN-AM (570), Salt Lake City, Utah - sports 

talk/Utah Jazz NBA radio network 

Galaxy 4 Transponder 1 (Ku-band) 

971.100 Data transmissions 
969.000 Data transmissions 
968.400 Data transmissions 
966.900 Data transmissions 
959.700 Oldies music 
959.500 Oldies music 
959.200 Satellite Music Network, Real Country - 

country and western music 
959.000 Satellite Music Network, Real Country - 

country and western music 
958.800 Data transmissions 
958.000 Data transmissions 
957.900 Occ audio 
957.700 Russian-American Radio Network - foreign 

language audio service 
957.500 Russian-American Radio Network - foreign 

language audio service 

Anik El Transponder 11 (C-band) 

1246.000 
1245.500 

1243.800 

Radio Canada International 
Canadian Broadcasting Company (CBC) Radio 
- Yukon service 
Data transmissions 

Anik El Transponder 13 (C-band) 

1206.000 Canadian Broadcasting Company (CBC) Radio 
- southwestern Northwest Territories service 

1205.500 Canadian Broadcasting Company (CBC) Radio 
- southwestern Northwest Territories service 
- Occ carrier 

Anik El Transponder 14 (C-band) 

1166.000 Canadian Broadcasting Company (CBC) Radio 
- eastern Northwest Territories service 

Anik El Transponder 17 (C-band) 

1126.000 Canadian Broadcasting Company (CBC) Radio 
- northern Northwest Territories service 

1125.500 Canadian Broadcasting Company (CBC) Radio 
- Newfoundland and Labrador service 

Anik El Transponder 19 (C-band) 

1086.000 Canadian Broadcasting Company (CBC) Radio 
- Quebec and Labrador service 

1085.500 Canadian Broadcasting Company (CBC) Radio 
- CBO-FM ( 101.7), Thunder Bay, Ont -fine 
arts and variety 

Anik El Transponder 21 (C-band) 

1024.300 Weather Conditions/Warnings 
1019.000 CKRW-AM (610), Whitehorse, Yukon Territory 

- adult contemporary and olcies 
Note: This transponder also has 62 other carriers consisting 

of data transmissions and 6 blank audio 
carriers. 

SBS5 Transponder 2 (Ku-band) 

1001.000 
1009.800 
1010.200 
1010.600 

Wal-Mart 1n-store Network 
Sam's Club Office Supplies In-store Network 
Sam's Club 1n-store Network 
Wal-Mart 1n-store Network 

RCA C5 Transponder 3 (C-band)  

1404.800 RFD Radio Service 
1404.600 Wyoming News Network/Univ of Wyoming 

sports radio network 
1404.400 KNHN-AM (1340) Kansas City, Kan - news/talk 

radio, ID - "CNN 1340 Voice of the Heartland"/ 
Kansas State sports radio network 

1400.600 Brownfield Network plus other occ audio/ 
Indiana Univ sports radio network 

1400.400 Brownfield Network plus other occ audio 
1400.200 Occ audio 
1400.000 Brownfield Radio Network plus other occ audio/ 

Purdue Univ sports radio network 
1396.600 Kansas Information Network/Kansas Agnet/S.W. 

Missouri State sports radio network 
1396.400 Nebraska Ag Network/Illinois Univ sports radio 

network/Nebraska sports radio network 
1396.200 KMOX-AM ( 1120), St. Louis, Mo - news/talk 

radio, Missouri Network/Univ of Missouri sports 
radio network 

1395.700 WIBW-AM (580), Topeka, Kan - news/talk 
radio, Missouri Net/Kansas City Chiefs NFL radio 
network/Univ of Missouri sports radio network 

1390.000 Occ audio 
1387.300 WPTF-AM (680), Raleigh, N.C. - news/talk 

radio/North Carolina News Network 
1386.900 Brownfield Network Farm - Ag news/Univ of 

Kansas sports radio network 
1386.200 Radio Iowa/Iowa Univ sports radio network 
1386.000 People's Radio Network 
1384.600 North Carolina News Network and Capitol 

Sports Network/Washington Redskins NFL radio 
network 

1384.400 Occ audio/Duke Univ sports radio network 
1384.200 Occ audio/East Carolina Univ sports radio 

network/Washington Bullets NBA radio network 
1384.000 Occ audio 
1383.600 Occ audio 
1383.400 Occ audio/North Carolina State sports radio 

network 
1382.900 Missouri Network/Univ of Missouri sports radio 

network 
1382.600 North Carolina News Network 
1382.300 Virginia News Network/Univ of Virginia sports 

radio network 
1378.700 Radio Pennsylvania Network/Philadelphia Eagles 

NFL radio network 
1378.500 Radio Pennsylvania Network/Washington 

Redskins NFL radio network/Philadelphia 76ers 
NBA radio network 

1378.300 Radio Pennsylvania NetworkNillanova sports 
radio network 

1374.600 National Association of Broadcasters (NAB) - 
Occ audio and various sports radio network 
broadcasts (Occ audio) 

RCA C5 Transponder 9 (C-band) 

1281.000 Armed Forces Radio and Television Service 
(AFRTS) 2 

1280.700 Armed Forces Radio and Television Service 
(AFRTS) 1 

RCA C5 Transponder 21 (C-band) 

1045.000 
1043.600 

1043.400 
1043.200 

1042.800 
1042.600 
1042.400 
1042.200 
1042.000 
1041.800 
1034.400 

1034.200 
1034.000 

1033.200 
1032.800 
1032.400 
1029.000 

Occ audio 
Unistar Radio - Today's Hits, Yesterday's 
Favorites 
CNN Radio Network 
Unistar Radio - Today's Hits, Yesterday's 
Favorites 
Unistar Radio - Original Hits 
Unistar Radio - Original Hits 
Unistar Radio - Good Times and Great Oldies 
Data transmissions 
Unistar Radio - Good Times and Great Oldies 
CNN Radio Network 
Unistar Radio - Hits from 60s, 70s, 80s, and 
Today 
Data transmissions 
Unistar Radio - Hits from 60s, 70s, 80s, and 
Today 
Unistar Radio - Country/Western 
Data transmissions 
Unistar Radio - Country/Western 
Occ audio 

973.200 Data transmissions 
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International Shortwave Broadcasters via Satellite By Larry Van Horn 

and Robert Smathers 

WORLD RADIO NETWORK ONE SCHEDULE 

North American Service Schedule 
Galaxy 5, Transponder 6 (WTBS), 3.820 GHz. — vertical polarization, audio 
subcarrier 6.80 MHz. and via cable systems - contact WRN for details. All broadcast 
are daily unless otherwise indicated. WRN program information can be heard daily 
on North American service at 0525, 1125 and 1825 UTC. 

* indicates program also carried by C-SPAN 1 audio service Monday-Friday. 
+ indicates program also carried by C-SPAN 1 audio service Saturday-Sunday. 

IIIG SERVICE/PROGRAM 
0000 Polish Radio - Warsaw 
0030 Radio Netherlands - Hilversum 
0130 Radio Sweden - Stockholm 
0200 YLE Radio Finland - Helsinki 
0230 KBS Radio Korea International - Seoul 
0330 Israel Radio - Jerusalem 
0400 Vatican Radio - Vatican City 
0430 Radio Netherlands - Hilversum 
0530 BBC Europe Today (Mon-Sat) 

BBC International Call ( Sun) 
0600 Deutsche WeIle - Cologne 
0700 Radio Canada International - Montreal 
0730 Swiss Radio International - Berne 
0800 ABC Radio Australia - Melbourne 
0900 KBS Radio Korea International - Seoul 
1000 Radio Moscow International - Moscow 
1030 Radio Netherlands - Hilversum 
1130 Central Europe Today from Budapest (Mon- Fri) 

Radio Swiss International - Berne (Sat-Sun) 
1200 Radio Australia - Melbourne 
1300 Radio Telefis Eireann ( RTE) - Dublin, Ireland 
1400 Radio France International - Paris 
1500 YLE Radio Finland - Helsinki 
1530 Radio Vlaanderen International - Brussels Calling 
1600 ABC Radio Australia - Melbourne 
1700 Radio Moscow International - Moscow 
1730 Radio Netherlands - Hilversum 
1830 Radio Telefis Eireann ( RTE) - Dublin, Ireland 
1900 Radio Australia - Melbourne 
2000 Blue Danube Radio - Vienna (Mon-Fri) 

Glen Hauser's World of Radio (Sat) 
UN Radio and BBC Europe Now (Sun) 

2030 Radio Vlaanderen International - Brussels Calling 
2100 Radio Sweden - Stockholm 
2130 BBC Europe Today (Sun-Fri) 

BBC International (Sat) 
2200 Radio Telefis Eireann ( RTE) - Dublin, Ireland 

News and Both Sides Now 

fST/PST 
1900/1600 
1930/1630 
2030/1730 
2100/1800*+ 
2130/1830 
2230/1930 
2300/2000 
2330/2030 
0030/2130 
0030/2130 
0100/2200 
0200/2300 
0230/2330 
0300/0000*+ 
0400/0100*+ 
0500/0200* 
0530/0230 
0630/0330 
0630/0330 
0700/0400*+ 
0800/0500+ 
0900/0600* 
1000/0700* 
1030/0730* 
1100/0800* 
1200/0900* 
1230/0930* 
1330/1030* 
1400/1100* 
1500/1200 
1500/1200 
1500/1200 
1530/1230 
1600/1300 
1630/1330 
1630/1330 

1700/1400 

European Service Schedule 
Astra-1B, Transponder 22 (VH-1 TV), 11.538 GHz. — vertical polarization, audio 
subcarrier 7.38 MHz. and via cable systems — contact WRN for details. All 
broadcast are daily unless otherwise indicated, time zone is Central European Time 
(CET). 

IIIG SERVICE/PROGRAM 
0000 Hugarian Radio - Budapest 
0030 Radio Sweden - Stockholm 
0100 National Public Radio (US) All Things Considered 
0230 Israel Radio - Jerusalem 
0300 Vatican Radio - Vatican City 
0330 Radio Netherlands (Mon-Sat) - Hilversum 

C-SPAN Weekly Radio Journal (Sun) 
0430 Radio Canada International - Montreal 
0500 Central Europe Today from Budapest (Mon-Fri) 

Glen Hauser's World of Radio (Sat) 
UN Radio and BBC Europe Now (Sun) 

0100 
0130 
0200 
0330 
0400 
0430 
0430 
0530 
0600 
0600 
0600 

0530 BBC Europe Today (Mon-Sat) 
BBC Science Magazine (Sun) 

0600 National Public Radio (US) All Things Considered 
0730 PRI Market Place (Tue-Sat) - 

PRI Dialogue (Mon) 
National Public Radio (US) Horizons (Sun) 

0800 ABC Radio Australia - Melbourne 
0900 KBS Radio Korea International - Seoul 
1000 Radio Moscow International - Moscow 
1030 Radio Netherlands - Hilversum 
1130 Radio Canada International - Montreal 
1200 National Public Radio (US) Morning Edition (Mon-Fri) 

National Public Radio (US) Fresh Air ( Sat-Sun) 
1300 National Public Radio ( US) Morning Edition (Mon-Fri) 

National Public Radio (US) Weekend Edition (Sat-Sun) 
1400 Radio France International - Paris 
1500 YLE Radio Finland - Helsinki 
1530 Radio Vlaanderen International - Brussels Calling 
1600 ABC Radio Australia - Melbourne 
1700 ORF Blue Danube Radio (Mon-Fri) 

Glen Hauser's World of Radio (Sat) 
UN Radio and BBC Europe Now (Sun) 

1730 Radio Netherlands - Hilversum 
1830 Radio Telefis Eireann ( RTE) - Dublin, Ireland 
1900 National Public Radio ( US) (Mon-Fri) 

Talk of the Nation, Part 1 
PRI Monitor Radio Weekend (Sat-Sun) 

2000 National Public Radio ( US) (Mon-Fri) 
Talk of the Nation, Part 2 
National Public Radio (Sat) Afropop Worldwide 
National Public Radio (Sun) Rhythm Revue 

2100 Radio Sweden - Stockholm 
2130 Polish Radio - Warsaw 
2200 PRI Market Place (Mon-Fri) 

National Public Radio (US) Horizons (Sat) 
PRI Dialogue (Sun) 

2230 National Public Radio (US) All Things Considered 

0630 
0630 
0700 
0830 
0830 
0830 
0900 
1000 
1100 
1130 
1230 
1300 
1300 
1400 
1400 
1500 
1600 
1630 
1700 
1800 
1800 
1800 
1830 
1930 

2000 
2000 

2100 
2100 
2100 
2200 
2230 
2300 
2300 
2300 
2330 

WRN One schedules are subject to change. Program information is available on Astra 
1B VH-1 text page 222/MTV text 535. All programs in English unless otherwise 
noted. WRN network information can be heard on the European service daily at 0525 
1225 and 1925 CET. For more information about WRN write or call: WRN, 408 The 
Strand, London WC2R ONE, Telephone: +44 71 304 4343 

C-SPAN AUDIO SERVICES 

C-SPAN AUDIO 1 
Satcom C3 ( F3), Transponder 7 (C-SPAN 1), 3.840 GHz. — vertical polarization, 
audio subcarrier 5.20 MHz. All broadcast are daily and live feeds unless otherwise 
indicated. 

VIC SERVICE/PROGRAM 
0100 Radio Havana Cuba - Havana 
0200 YLE Radio Finland - Helsinki 
0230 Classical Music (taped) 
0300 Deutsche Welle - Cologne 
0400 Classical Music (taped) 
0500 China Radio International - Beijing 
0600 Radio Austria - Vienna 
0700 Classical Music (taped) 
0800 ABC Radio Australia - Melbourne 
0900 KBS Radio Korea International - Seoul 
1000 Radio Msscow International -Moscow (Mon-Fri) 

Classical Music (taped) (Sat-Sun) 
1030 Classical Music (taped) 
1100 Radio Japan - Tokyo 
1200 Radio Australia - Melbourne 
1300 Open House (Mon) 

EST/PST 
2000/1700 
2100/1800 
2130/1830 
2200/1900 
2300/2000 
0000/2100 
0100/2200 
0200/2300 
0300/0000 
0400/0100 
0500/0200 
0500/0200 
0530/0230 
0600/0300 
0700/0400 
0800/0500 
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Canadian Broadcasting Compnay (CBC) As It Happens (Mon-Fri) 
0800/0500 

Radio Telefis Eireann ( RTE) - Dublin, Ireland 0800/0500 
1400 Radio France International - Paris (Mon-Fri) 0900/0600 

Radio France International - Paris (Sat) Rendezvous (taped) 
0900/0600 

Canadian Broadcasting Company (Sun) Sunday Morning 
0900/0600 

1430 Radio France International - Paris (Mon-Fri) 0930/0630 
Radio Sweden - Stockholm (Sat) Sweden Today (taped) 0930/0630 
Canadian Broadcasting Company (Sun) Sunday Morning 

0930/0630 
1500 YLE Radio Finland - Helsinki (Mon-Fri) 1000/0700 

Classical Music ( Sat) (taped) 1000/0700 
Canadian Broadcasting Company (Sun) Sunday Morning 

1000/0700 
1530 Radio Vlaanderen International - Brussels Calling (Mon-Fri) 

1030/0730 
Classical Music (Sat) (taped) 1030/0730 
Canadian Broadcasting Company (Sun) Sunday Morning 

1030/0730 
1600 Radio Australia - Melbourne )Mon-Sat) 1100/0800 

Canadian Broadcasting Company (Sun) Sunday Morning 
1100/0800 

1700 Radio Moscow International - Moscow (Mon-Fri) 1200/0900 
C-SPAN Weekly Radio Journal (Sat) (taped) 1200/0900 
Classical Music (Sun) (taped) 1200/0900 

1730 Radio Netherlands - Hilversum (Mon-Fri) 1230/0930 
C-SPAN Weekly Radio Journal ( Sat) (taped) 1230/0930 
Classical Music ( Sun) (taped) 1230/0930 

1800 Radio Netherlands - Hilversum (Mon-Fri) 1300/1000 
Classical Music ( Sat-Sun) (taped) 1300/1000 

1830 Radio Telefis Eireann ( RTE) - Dublin, Ireland (Mon_Fri) 1330/1030 
Classical Music ( Sat-Sun) (taped) 1330/1030 

1900 Voice of America (VOA) - Washington, D.C. 1400/1100 
(Broadcast last 6 hours until 0100 UTC) 

C-SPAN AUDIO 2 

Satcom C3 (F3), Transponder 7 (C-SPAN 2), 3.840 GHz. — vertical polarization, 
audio subcarrier 5.40 MHz. BBC World Service in English is broadcast continu-
ously 24 hours a day on this audio subcarrier. For more information about C-SPAN 
audio services , write or call: Tom Patton, C-SPAN Audio Networks, 400 North 
Capitol Street, NW, Suite 650, Washington, D.C. 20001, Telephone: (202) 626-
4649 

DEUTSCHE WELLE (DW) 

Satcom C4 ( F4), Transponder 5 ( Deutsche Welle N), 3.800 GHz. — vertical 
polarization. 
Deutsche Welle programming in German and 39 other languages has been noted 
on the following audio subcarriers on this transponder: 7.02, 7.22, 7.42, 7.58, 
7.78, 7.95 and 8.30 MHz. 
For more information about Deutsche Welle satellite services, write: Deutsche 
Welle, Radio & TV International, D-50588 Cologne, Germany. 

RADIO FRANCE INTERNATIONAL (RFI) 

Spacenet 2, Transponder 4 (Sur), 3.780 GHz. — vertical polarization, audio 
subcarrier 7.40 MHz. 
Telstar 303, Transponder 22 (SCOLA), 4.140 GHz. — horizontal polariztion, audio 
subcarrier 6.20 MHz. 
Anik E2, Transponder 21 (TV 5), 4.120 Ghz. - horizontal polarization, audio 
subcarriers 5.4 and 6.12 MHz. 

RFI broadcast can be heard in a variety of languages throughout a 24 hour period. 
For more information on RFI satellite broadcast write to: Radio France Interna-
tional, B.P. 9516, F-75016, Paris, France. 

VOICE OF AMERICA (United States 
Information Agency) 

The Voice of America (VOA) transmits a variety of audio programs in various 
languages on the following audio subcarriers and satellites. 

NTSC Baseband Subcarrier Frequencies 
Primary Television Audio (USIA Worldnet) 6.80 MHz. 

Channel 1 5.94 MHz. 
Channel 2 6.12 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. 

PAL 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. 

Satellites: 
Eutelsat II Fl, 13.3 deg east, Transponder 27, 11.163 GHz., PAL system 
Intelsat 510, 66.0 deg east, Transponder 38, 4.1775 GHz., PAL system 
Intelsat 601, 27.5 deg west, Transponder 14, 3.995 GHz., PAL system, 
Intelsat 601, 27.5 deg west, Transponder 21, 3.742 GHz., PAL system 
Spacenet 2, 69.0 deg west, Transponder 2H, 3.760 GHz., NTSC system 
Intelsat 508, 180 deg west, Transponder 14, 3.974 GHz., PAL system 

For more information on the VOA write to: Voice of America. Washington, D.C. 
20547 

ARMED FORCES RADIO AND TELEVISION 
SERVICE (AFRTS) 

Spacenet 2, Transponder 20 (AFRTS), 4.100 GHz. - vertical polarization, audio 
subcarrier 7.41 MHz. AFRTS Radio Service can be heard on this transponder 
carrying a variety of radio network news and sports programming for servicemen, 
their families overseas and sailors aboard Navy ships. 
For more information on AFRTS write: AFTRS-BC, 10888 La Tuna Canyon Road, 
Sun Valley, CA 91352-2098 

WORLD HARVEST INTERNATIONAL RADIO, 
WHRI-South Bend, Indiana 

Galaxy 4, Transponder 15 (World Ha-vest TV Network), 4.000 GHz. — horizontal 
polarization 
Religious broadcaster WHRI/KHWR ases audio subcarriers to feed three 
shortwave broadcast transmitters as follows: 

7.46/7.55 MHz. WHRI programming relayed to shortwave broadcast transmitters 
in Indianapolis, Indiana for transmissions beamed to Europe and Americas. 
7.64 MHz. KHWR programming relayed to a shortwave broadcast transmitter 
in Naahlehu, Hawaii for transmissions beamed to the Pacific and Asia. 

For more information on WHRI grite to: P.O. Box 12 South Bend, IN 46624. 
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DBS/Primestar Channel Guide By Robert Smathers 

DIRECTIL 
DirecTVreCharriel Guide 

DirecTV 

2230 East Imperial Highway 

El Segundo, Calif. 90245 
1-800-DIRECTV (347-3288) 

100 DirecTV Previews 
102-190 Direct Ticket Pay Per View 
200 Previews 

202 CNN 
203 Court TV 

204 CNN Headline News 

206 ESPN 1 

208 ESPN 2 
212 TNT 

215 E! Entertainment TV 
216 MuchMusic 

220 Turner Classic Movies (TCM) 
222 The Disney Channel ( East) 

224 The Disney Channel (West) 
225 The Discovery Channel 
226 The Learning Channel (TLC) 

227 Cartoon Network 
229 USA Network 

230 Trio 

232 The Family Channel 

233 WTBS-Ind, Atlanta, GA 
235 The Nashville Network (TNN) 

236 Country Music TV (CMT) 
Videos) 

240 The Sci-Fi Channel 

242 C-Span 1 
243 C-Span 2 

245 Bloomberg Direct 

246 CNBC 
247 America's Talking 

248 The Weather Channel (TWC) 

250 Newsworld International 

254 The Travel Channel (TTC) 
256 Arts & Entertainment 
268 STRZ 

270 Previews 
271 Encore 

272 Encore Love Stories 

(Previews) 

(PPV) 
(Previews) 

(News) 
(Speciality) 

(News) 

(Sports) 
(Sports) 
(TV) 

(Speciality) 

(Music Videos) 
(Movies) 

(Movies/Kids) 

(Movies/Kids) 
(Science/TV) 
(Science/TV) 
(Cartoons) 

(W) 

(W) 

(W) 
(Superstation) 

(Country) 

(Country Music 

(Science Fiction) 

(Congress) 

(Congress) 
(News) 

(Financial/Talk) 
(Talk) 

(Weather) 
(News) 
(Travel Shows) 
(TV) 

(Movies) 

(Previews) 

(Movies) 
(Movies) 

273 Encore Westerns 
274 Encore Mystery 
275 Encore Action 

276 Encore True Stories 

277 Encore WAM! 

282 WRAL-CBS, Raleigh, N.C. 
284 VYXIA-NBC, Atlanta, Ga. 

286 PBS 

287 WABC-ABC, New York, N.Y. ( Network TV) 

289 WFLG-FOX, Chicago, Ill. 
298 TV Asia 

300-399 Regional and PPV Sports 
305 Prime Sports 

306 Prime Sports 
308 Prime Sports 

309 Prime Sports 

310 KBL Sports Network (KBL) 
311 Super Sports 
314 Sunshine 

316 Pro AM Sports (PASS) 
317 Prime Sports 
319 Prime Sports 

322 Home Sports Entertainment (HSE) 
323 Prime Sports 
325 Prime Ticket 

326 Prime Sports 

330-348 NFL Sunday Ticket 
402 Playboy 
501 Music Choice — Hit List 

502 Music Choice — Dance 
503 Music Choice — Hip Hop 
504 Music Choice — Urban Beat 

505 Music Choice — Reggae 
506 Music Choice — Blues 
507 Music Choice —Jazz 

508 Music Choice —Jazz Plus 

509 Music Choice — Contemporary Jazz 
510 Music Choice — New Age 
511 Music Choice — Electric Rock 

512 Music Choice — Modern Rock 

513 Music Choice — Classic Rock 

514 Music Choice — Rock Plus 

515 Music Choice — Metal 

516 Music Choice — Solid Gold Oldies 
517 Music Choice — Soft Rock 

518 Music Choice — Love Songs 

519 Music Choice — Progressive Country 

520 Music Choice — Contemporary Country 

521 Music Choice — Country Gold 
522 Music Choice — Singers & Standards 

523 Music Choice — Easy Listening 
524 Music Choice — Classic Favorites 

525 Music Choice — Classics in Concerts 

526 Music Choice — Contemporary Christian 
527 Music Choice — Gospel 
528 Music Choice — For Kids Only 

DIRECTVTm and DSSTM are official trademarks of DIRECTV, Inc., a unit of GM Hughes Electronics. 

(Movies) 
(Movies) 

(Movies) 

(Movies) 
(Movies) 

(Network TV) 

(Network TV) 

(Network TV) 

(Ethnic Programming) 

(Sports) 

(Sports) 

(Sports) 

(Sports) 
(Sports) 

(Sports) 
(Sports) 

(Sports) 
(Sports) 
(Sports) 

(Sports) 

(Sports) 
(Sports) 

(Sports) 

(Sports) 
(Adult) 
(Audio) 

(Audio) 
(Audio) 

(Audio) 
(Audio) 

(Audio) 
(Audio) 

(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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DBS/Prirriestar Channel Guide 

USSB 
USSB Channel Guide 

USSB 
3415 University Avenue 
St. Paul, Minn. 55114 

1-800-204-USSB (8772) 

963 All New Channel (ANC) 
965 Video Hits One (VH-1) 
967 Lifetime 
968 Nickelodeon ( Nick) 
970 Flix 
973 Cinemax ( East) 
974 Cinemax 2 
975 Cinemax (West) 
977 The Movie Channel ( East) 
978 The Movie Channel (West) 
980 HBO (East) 
981 HBO 2 ( East) 
982 HBO 3 
983 HBO (West) 
984 HBO 2 (West) 
985 Showtime (East) 
986 Showtime 2 
987 Showtime (West) 
989 MTV 
990 Comedy Central 
999 USSB Background 

(News) 
(Rock Music Videos) 

(TV) 
(TV/Kids) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Rock Music Videos) 
(Comedy) 

PRIMESzee: ® 
Primestœ Channel Guide 

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) ( not included in $50 a 

month package) 
14 TV Japan (Japanese) (not included in $50 a 

month package) 
15 Future Service 
17 Future Service 
19 Future Service 

(Movies) 
(Movies) 
(Movies) 
(Movies) 
(Movies) 

30 Encore 2 
31 Encore 3 
32 Encore 4 
33 Encore 
34 The Disney Channel ( East) 
35 The Disney Channel (West) 
47 C-SPAN 
49 The Weather Channel (TWC) 
51 Cable Network News (CNN) 
52 CNN Headline News 
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 Future Service 
77 The Nashville Network (INN) 
78 Country Music TV (CMT) 
111 WBZ-NBC, Boston, Mass. 
114 WPLG-ABC, Miami/Ft. Lauderdale, Fla 
117 WUSA-CBS, Washington, D.C. 
120 KTVU-FOX, Oakland/San Francisco, Calif 
124 WHYY-Philadelphia, Penn. 
131 ESPN 
132 Future Service 
141 New England Sports Network ( NESN) 
142 Madison Square Garden Network (MSG) 
143 Empire Sports Network 
144 KBL Sports Network (KBL) 
145 Home Team Sports (HTS) 
146 SportSouth 
147 Sunshine 
148 Pro American Sports (PASS) 
149 Future Service 
151 Prime Sports Net-Upper Midwest 
152 Prime Sports Net-Midwest 
153 Prime Sports Net-Rocky Mountain 
154 Home Sports Entertainment (HSE) 
155 Prime Sports Net-Inter-Mountain West 
156 Prime Sports Net-Northwest 
157 Future Service 
158 Prime Ticket 
201 Viewer's Choice 
202 Request 1 
203 Request 5 
204 Hot Choice 
205 Continuous Hits 1 
206 Continuous Hits 2 
207 Continuous Hits 3 
208 Request 2 
209 Request 3 
210 Request 4 
301 Classic Hits 
302 America's Country Favorites 
303 Lite n' Lively Rock 
304 Soft Sounds 
305 Classic Collections 
306 New Age of Jazz 

Love Stories ( Movies) 
Westerns (Movies) 
Mystery (Movies) 
Encore (Movies) 
(Movies/Kids) 
(Movies/Kids) 
(Congress) 
(Weather) 
(News) 
(News) 
(Program Guide) 

(Tv) 
(Movies) 
(Superstation) 
(Science TV) 
(Science TV) 

(TV) 
(TV) 
(Sci-Fi TV) 
(1V) 
(Cartoons) 

(Country) 
(Country) 
(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) 
(PPV) 
(PPV) 
(PPV) 
(PPV) 
(PPV) 
(PPV) 
(PPV) 
(PPV) 
(PPV) 
(PPV) 
(Audio) 
(Audio) 
(Audio) 
(Audio) 
(Audio) 
(Audio) 
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Satellite Transponder Guide By Robert Smathers 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

Spacenet 2 

(S2) 69 deg 

Satcom F2R 

(F2) 72 deg 

Galaxy 6 ( G6) 

74 deg 

Telstar 302 

(12) 85 deg 

Spacenet 3 

(S3) 87 deg 

Galaxy 7 ( G7) 

91 deg 

Galaxy 3 ( G3) 

93.5 deg 

Telstar 401 

(Ti) 97 deg 

Galaxy 4 ( G4) 

99 (leg 

Spacenet 4 

(S4) 101 deg 

Anik E2 

107.3 

> 

' > 

> 

pi> 

, 
' P 

SC New Yerk 
ni2+1 

Channel America Div 
Data 

Transmissions 
SCPC/FM2 (AP) 

services 
BBC Breakfast 

News/o/v 
oN 

Exxxtasy (Adult) 
W2ehlovie 

Greats 
Network/VTC/o/v 

SCPC services 
Data 

Transmissions 
The We 

Netw 

GEMS TV 
(Spanish) P.12+1 

(none) oie oN 
Nebraska 

Educational TV 
(NEW) 

CBS- West I VC1 I 
SSN Empire 
NU 

(none) SCPC services Data 
Transmissions 

oà1 

USIA Woridnet 
Tv 

Madison Square 
Garden 2 
W2+1/NHK 
toads/ole 

SCPC services MI WSBK-Ind Boston 
1V2.1 

Action PPV W2+1 
Data 

Transmissions 
Parmount news 

feeds/o/v 
SCPC services 

Data 
Transmissions 

Oat 
Transmi 

CRC New 
Intl ILL; 

Canal de Canales 
R s (Spanish) (none) oie oie 

Nebraska 
Educational TV 

(NEW) 
IX-East 

Data 
Transmissions 

FOX feeds rocs 
Leitch) 

SCPC services 
(tata 

Transmissions 

NASA Contract 
Channel ILeitchl 

Main Street TV 
NHK New York 

feeds 
HBO 2 East (V2+1 (none) OC-West RTPI Eurovideo oie oie 

Data 
Transmissions 

CFTM-M 
(Fran 

Transmpaistasions-G 

Merchandise and 
Entertainment TV 

(MET) 

Univision feeds 
MA 

MPEG-DVCl/o/v 

Barry Bargain 
Home 

SHopping/o/v 
(none) oh 

Data 
Transmissions 

Buena Vista 7V 
feeds 

National 
Christian 

Network (Rol) 

KNBC-NBC Los 
Angeles (PT24W) 

(7/2+) 

D 
Transmi  

> 

! II 

' le. 

I> 

I> 

(none) 
Sicyvision 
Shopping 
Channel 

oie 
Satellite City 

Home 
Shopping/Div 

Data 
Transmissions The Golf Channel TV Asia (V2+1 

FOX feeds East 
(occ Leitch) 

oN 
Data 

Transmissions 
D 

Transm 

Data 
Transmissions 

NASA 7V 

WPLG-ABC 
Miami WM oie 

MuchMusic U.S. 
IV24-1 

0/V 

HBO 3 East ( 1/2*-1 

Data 
Transmissions 

WPIX-Ind New 
York (V2+1 

Phoenix 
Grayhound Park 

Ileitchl/o/v 

o/v 

Door Darshan 
(IndlayoN 

Antenna Satellite 
TV 

W2-..J/Satellite 
Market USA 

PBS X 

FOX feeds loco 
Leitch) 

Telemundo (GI 
Digicipher1 

BBC Breakfast 
News/ole 

KOMO-ABC 
Seattle (PT24V/) 

[V2.1 

Data 
Transmissions 

Gloha 
[Leash!, 

fee, 

(no Unid Svc IBMAC1 

Data 
Transmissions-G 

WUSA-CBS 

Was/singe" NM 

Arab Network of 
America (ANA) Wu 

oie 

Data 
Transmissions 

CNN feeds 

Caribbean Super 
Station/Wierd 
TV/Your Choice 

TVoN 

Estacion 
Montellano 

(Spanish rel)/o/v 

ESPN 

Internatioanl 
IB-MAC I 

Keystone 
rn International 
(Rel) 

FOX feeds loco 
Leitch) 

ABC feeds 
ILeitchl 

WABC-ABC New 
York (PT24E) 

(1/2+) 

WFLD-Fos 
Chicago (PT24) 

11/2.) 

o 
Transm 

SC Philadelphia 
W2+1 

Home Shopping 
Club Spree (HSC) 

Data 
Transmissions 

oieoh 
D 

Transm 

Transpmatiassions 

Transmissions 

Inimnenialsev 

Outdoor Channel 

oto 
Data 

Transmissions 
Data 

Transmissions 
VSN/o/v ( B-MACI 

University 
Network-Dr Rene 

Scott ( ROI) 

ABC Newsone 
Channel 

oie 
KPIX-CBS San 

Francisco 
(P724W)1112+1 

CTV ( 

incdneapnennediervt2F+ilim FLIX WM 
SCPC/FM2 
services 

o/v IB-MACI Video Catalog 
Channel (VCC) 

FOX feeds East 
Uwe Leitch] 

oie 
Data 

Transmissions 

I> 

' le' 

' > 

›. 

> 

! > 

III 

I> 

_ 
P 

›. 

Data 
Transmissions 

WBZ-NBC Boston 
[V2+1 

Cornerstone TV 
WPCB-TV (Roi) 

HBO 2 West 
WU 

CNN !Leitch] Familynet Via TV 
Overnight/ole (occ 

FOX feeds West 
Leitch] 

WRAL-C138 
..,..ia ii,T.., 
."—"" `---"" 

1112+1 

Data 
Transmissions 

Data 
Transmissions 

NPS Preview 
Channel 

Midwest Sports 
Channel 0/2-.1 

Cupid Network 
TV (Adult) IV24.1 

KTLA-Ind Los 
Angeles (V2+1 

TVI W2.1 
Video Catalog 
Channel (VCC) 

Prostar Sports 
I 8-MAC I 

World Harvest TV 
(Rol) 

Data 
Transmissions 

Data 
Transmissions 

SSN KBL 1V2+1 oie 
TV Erotica 

(Adult) W2.1/o/v 

CNN 
International 

)Leitch) 

FM2AVEFAX 
services 

infomercials 

o/v IB-MAC) 

Dubai TV 

CBS toads/ole 

ESPN 
ExEda" Promo 

Channel/ole 

otv 

N.C. Open 
Net/ole 

CBS West IVC11 

CBS East 
IVC11/0/v 

CBS feeds 
WC1I/o/v 

CBS East (VC11 

Data 
International 

1B-MACI 

Shop at Home 
(SAN) 

ABC feeds 
Keitchl/oh 

Data 
Transmissions 

(none) 

American 
Independent 
Network (AIN) 

Tokyo BS New 
York feeds 

All News 
Channel fV2+1 

Data 
Transmissions 

Global s 
feed 

(none) oN oie 
Data 

Transmissions 

Data 
Transmissions 

(adult 

Data 
Transmissions 

NHK New York 
feeds 

oie oie W2+1/American 
SSN Sportsouth 

Infochannel 
(AIC) 

CBS- East IVC11 Via TV Shopping Mt 
TV N. 

Canad 

Newfou 
( 

Armed Forces 
Radio 8 

Television 
Service ( B-MACI 

(none) 

o/v 

CNN Headline 
News Clean Feed 

IV2+I 

La Cadena de 
Milagro ( Spanish 

Rol) 
oN 

Hall 
Empowerment TV 

(NET) 
oie 

ABC feeds 
!Leitch] 

ABC East [ Leitch] 

CBS East IVC1I 

Warner Brothers 
Syndication/CBS 

toads/ole 

Data 
Transmissions 

New England 
Cable News 

(NECN) 

Penn Nil Horse 
Racing lOak1/o/v 

Cinemax 2 East 
(V2+1 

SSN Pro Am 
Sports (Pass) 

IV2.I 
BET Jazz 

America's 
Collectables 
Network (ACN) 

Data 
Transmissions TV 5 ( 

Newsport W2+1 (none) 
Belmont Park 
Horse Racing 
IB-MACl/o/v 

ABC TV 
Contingency 

Channel 

Data 
Transmission 

The Talk Channel oie 
ABC West 
(Leitch] 

WXIA-NBC 
Atlanta (PT24E) 

WU 

Data 
Transmissions 

3 A 
Broa 

I• 

SC New England 
[V2-.-I(none) Worship TV (Rai) 

Showtime 2 
11/241 

SSN Home 
Teams Sports 
(HTS)11/2.1 

fIC Movies 
oie ILeitchi 

ABC feeds Ostrich-Emu 
TV/RAI/oieTransmissions 

Data 
e* 

IV 
Netw 

Plus-0/v York 2 1 V * I oie 
Pimlico Track 
Horse Racing 
[Leitch I .,o,v 

oN (none) 
Best of NASA 

1V/oie 

World 
Collectables 
Network (WCN) Network 

oie 
CBS Newsnets 

feeds 
Data 

Transmissiosn 
CTV 
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(Al) 

deg 

Solidaridad 1 

(S01) 109.2 

deg 

relesat A2 ( El) Morelos 2 ( M2) Telstar 303 

111 deg 116.8 deg (13) 123 deg 

Galaxy 5 ( 65) 

125 deg 

Satcoin C3 ( F3) 

131 deg 

Galaxy 1R ( Cl) 

133 deg 

Satcoun C4 ( F4) 

135 deg 

Salmi Cl ( F1) 

137 deg 

ether 
fork 

(none) 
Data 

Transmissions 
Data 

Transmissions 
TVN 1 PPV 1V2+1 

Disney East 
11/2+1 

Family Channel 
West IV2*) 

Comedy Central 
West ( V2+1 

American Movie 
Classics (AMC) 

(V2+1 
o/v 

/ SCPC services 
The Sports 

Network ( Oak) 
Data 

Transmissions 
TVN 2 PPV (V2+1  

Playboy (Adult) 
1112+1 

The Learning 
Channel 

Spanish 
Language 

Services ESA 
MPEGI 

Request TV PPV 
(GI Digicipherl 

KUSA-ABC 
Denver (V2.1 

a 

• salons 
SCPC services Data SCPC 

Data 
Transmissions 

TVN 3 PPV 11/2+1 
Trinity 

Broadcasting 
(Rol) 

Viewers Choice 
PPV (1/2+1 Encore IV2+1 

Nickelodeon East 
IV2+1 

KRMA-PBS 
Denver 1V2+1 

SW odd 
(none) Data SCPC 

Data 
Transmissions 

TVN 4 PPV 1112+1 SCI-FI (112+1 
Lifetime West 

1V2+1 
TV Food Network 
IGI Digicipherl 

Lifetime East 
1V2+1 

, 

SC Pacific 1V2+1 

antreal 
ich) ON Data SCPC 

Data 
Transmissions 

TVN 5 PPV (V2+1 CNN IV2+1 VISN/ACTS (Rel) 
Classic Arts 
Showcase 

Deutsche Welle 
TV ( German) 

KDVR-Fox 
Denver (V2+I 

a 
isalons 

Telemax 
WDIV-NBC 
Detroit ( Oak) 

Data 
Transmissions 

TVN 6 PPV 1V2+1 
WTBS-Ind 

Atlanta 1112+1 
Court TV Z-Music  

 Madison Square 
Garden 1 WM 

KMGH-CBS 
Denver 11/2+1 

a 
¡salons 

XEG-TV canal 9 Data SCPC 
Data 

Transmissions 
TVN 7 PPV (V2+1 

WGN-Ind 
Chicago 1112+1 

C- SPAN 1 
Disney West 

11/2-0 
Bravo IV2+1 

SSN PrimetIcket 
[112+1 

I TV 
rlohal 
IS 

(none) 
CHCH-Ind 

Hamilton [ Oak' 
XHGC canal 5 TVN 8 PPV (V2+1 HBO West (1/2+1 

OVC Fashion 
Channel 

Cartoon Network 
lV2+1 

Prevue Guide NBC-East 

le) oN 
The Weather 

Network 
(English) 

XHFM Super 
Canal le- MAC) 

NH 9 PPV/CVS 
1V2+1 

ESPN (1/2+1 
Music Choice 
[digital audio) 

ESPN2 Blackout 
[W.-I/SAN 

OVC Network We 

a 
ssions 

Mexican 
Parliament 

WXYZ-ABC 
Detroit Maki 

SEP 
 Spice 2 ( adult) 

0/2+1 
MOR music Home Shopping 

Club 2 
America's 
Talking 

Home Shopping 
Club 1 

Ros Rim ¡no 

a 
ssions 

(none) 
CBC-North 
Pacific feed 

CMC (B-MACI 
Data 

Transmissions 
Family Channel 

East (V2+1 
Prime Network 

1V2+1 
Eternal Word TV 
Network (Rol) 

Th e Box Network One 'N1' 

Ilue) 
Data 

Transmissions 
WTOL-CBS 
Toledo lOak) 

Data 
Transmissions 

Data 
Transmissions 

Discovery West 
(112+] 

History Channel Valuevision 
Nustar (Promo 

Channel) 
oN 

/ (none) CBC feeds/oN XEIPN canal 11 
TAM PPV o/v 

(1/2+1/0/v CNBC (V2+I 
The Weather 
Channel (V2.0 

Encore (GI 
Digiciphed 

Travel Channel 
[YU SC Chicago (1/2+1 

/ 
Data 

Transmissions 
WTVS-PBS 
Detroit ' Oak) 

XEW canal 2 

Data 
Transmissions 

oN 

Data 
Transmissions 

ESPN2 (112+1 

HBO East (V2...1 

England 
SNpeowrIsENn 

1V2+1 

Showtime East 
1V2+1 

ESPN Blackout 
IV2+1/SAH 

CNN 
International 

(V2+I 

Cable Health 
Club 

WWOR-Ind New 
York 11/2+1 

KCNC-NBC 
Denver B12+1 

SC 
Ohio/Florida/Cinc 

innati 1112+1 
/ 

Multivision [ 61 
Digicipherl 

CBFT-CBC 
(French) 

reen) 
Data 

Transmissiosn 
CBC Newsworld 

(Oak( 
oN 

TVN PPV o/v 
(V2+1/o/v 

Cinemax West 
1V2+1 

MTV West (V2+1 . 
Turner Classic 
Movies (V2.1.1 

Request TV 1 
IV2+1 

Newsport (1/2+1 

condary 
loin 

(none) CBC feeds/o/v o/v 
Adam 8 Eve 
(Adult) 11/2+1 

TNT (1/2+1 
Moyle Channel 

East IV2+1 

The New 
Inspirational 
Network ( Roi) 

MTV East IV2..) 
SSN Prime 

Network Rocky 
Mtn 1112+1 

ay II 
MU' 

(none) 
CITV-Ind 

Edmonton [ Oak) oN (none) TNN 1V2.1 
Nickelodeon 
West [V2..) 

HBO Multiplex 
IGI Digicipherl 

Viewer's Choice 
(GI Digicipherl 

SSN Prime 
Network Upper 

Midwest 
(1/2+1/STEP/o/v 

ibero 
(TVNC) 

Multivision ! GI 
Digicipherl 

CBC feeds//o.v CHI News (none) USA East IV2..1 
Showtime/MTV 
[GI Digicipherl 

Cinemax East 
1V2+1 

C-SPAN 2 FoxNet 

land TV 
V) 
1 , 

(none) 
CBMT-CBC 
(English) 

Data 
Transmissions 

Spice/TVN 10 
PPV (Adult) 

Ill2+1  
BET 

Jones intercable 
IGI DigicIpher] 

Home and 
Garden Network 

Showtime West 
(1/2+1 

international 
Channel (V2+1 

-ench) (none) SCPC services (none) oN MEU Comedy CentralUSA 
East (V2+1 

West 1V2.1 Elisetwely East 
R/2+11 

Prime Ticket 
Networks ICI 
Digicipherl 

ois 
I 'sting 

I) 

Caliente Jai 
Alai/Caliente 
greyhound 

racing 

BCTV-CTV 
Vancouver ' Oak' 

CBC-North 
Atlantic feed 

XHIMT canal 7 

(none) 

SCOLA CNN/HN 11/2+1 Americana TV 
Nostalgia 
Channel 

Movie 
Channel-West 

1V2+1 

SSN PSNW 
(1/2+1/STEP/ate 

Me 
Cupid 
(adult) 
+1 

(none) 
TVN PPV o/v 
IV2+I/0/v AGE 1V2+1 

E! Entertainment 
TV 

(none) VH-1 EV2+1 
KWGN-Ind 
Denver 11/2+1 

led) (none) 
Superchannel 

[Oak) 
XHDF canal 13 

TVN Preview/TVN 
PPV o/v [V2+1 

Showtime/Movie 
Channel ( SA 

MPEG1 

Digital Music 
Express Radio 
'Digital Audio] 

Univision 
(Spanish) CMT IV2+1 

SSN Sunshine 
(112+1 

1 2 

1 3 

4 4 

5 

1 6 

4 7 

1 9 

15 

4 16 

4 17 

4 18 

4 19 

4 20 

1 21 

1 22 

4 23 

4 24 

Unscrambled/ 
non-video 

Subscription 

Not available 
in U.S. 

o/v = 
occasional 

video 
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ATELLITE 62ERVICES eJIDE 
Ku-band Satellite Transponder Services Guide 

Spacenet 2 ( S2) 69 deg 
21 11900 TV ASAHI [Leitch] 
22 11980 Occasional video 

SBS 2 (SBS2) 71 deg (Inclined Orbit) 
(Occasional video on all transponders) 

SBS 3 (SBS3) 74 deg (Inclined Orbit) 
(Occasional video on all transponders) 

SBS 4 (SBS4) 77 deg (Inclined orbit) 
(Occasional video on all transponders) 

Satcom K2 (1(2) 81 deg 
1 11729 NBC-East 
2 11758.5 Data Transmissions 
3 11788 NBC-Pacific (Spot Beamed 

to West Coast) 
4 11817.5 Cyclesat 
5 11847 NBC-Contract Channel 
6 11876.5 Occasional video 
7 11906 NBC-Contract Channel 
8 11935.5 North American Chinese TV 

Network [Oak] 
9 11965 NBC-Mountain 
10 11994.5 (none) 
11 12024 NBC-Contract Channel 
12 12053.5 FM2 Services 
13 12083 NBC-NBC NewsChannel 
14 12112.5 Occasional video 
15 12142 NBC-Contract Channel 
16 12171.5 ( none) 

Satcom K1 ( K1) 85 deg 
1 11729 (none) 
2 11758.5 Primestar DBS 
3 11788 Primestar DBS 
4 11817.5 Primestar DBS 
5 11847 Primestar DBS 
6 11876.5 Primestar DBS 
7 11906 Primestar DBS 
8 11935.5 Primestar DBS 
9 11965 Primestar DBS 
10 11994.5 Primestar DBS 
11 12024 Primestar DBS 
12 12053.5 Primestar DBS 
13 12083 Primestar DBS 
14 12112.5 (none) 
15 12142 l'rimestarDBS 
16 12171.5 Primestar DBS 

Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 
Digicipher 

Digicipher 
Digicipher 

Spacenet 3R (53) 87 deg 
19 11740 none) 
20 11820 none) 
21 11900 none) 
22 11980 none) 
23 12060 regon Educational Network 

(West Spot Beam) 
24 12140 NYNET (SUNY) Ed Net/NY 

Lottery feeds (East Spot 
Beam) 

Galaxy 7 (K7) 91 deg 
1 11720 Occasional video/The 

People's Network (TPN) 
2 11750 (none) 
3 11750 Compressed Video 
4 11780 Occasional video 
5 11810 (none 
6 11810 none) 
7 11840 Sat - Phiiipino 

programming 
8 11870 (none) 
9 11870 (none) 
10 11900 Occasional video 
11 11930 Occasional video 
12 11930 Asian American TV Network 
13 11960 Occasional video 
14 11990 Occasional video 
15 11990 The Asian Network (TAN)/ 

Occasional video 
16 12020 Occasional video/Microsoft 

N (occasional) 
17 12050 Westcott Communications 

ASTN 1B-MACl/ANTN 
18 12050 Occasional video 
19 12080 Occasional video 
20 12110 (none) 
21 12110 TCI Promo Channel [B-

MAC] 

By Robert Smathers 

22 12140 BBC 9PM News (PAL)/ 
Occasional video 

23 12170 (none) 
24 12170 (none) 

GSTAR-3 (GST3) 93 deg ( Inclined Orbit) 
1 11730 SCPC Transmissions 
2 11791 (none) 
3 11852 Occasional video 
4 11913 Occasional video 
5 11974 Data Transmissions 
6 12035 (none) 
7 12096 ID Channel 
8 12157 (none) 
9 11744 Data Transmissions 
10 11805 none 
11 11866 none 
12 11927 none 
13 11988 Data Transmissions 
14 12049 (none) 
15 12110 ID Channel 
16 12171 (none) 

SBS 6 (SBS6) 
1 11717 
2 11749.5 
3 11774 
4 11798.5 
5 11823 
6 11847.5 

7 
8 

9 
10 

11 

12 

13 

14 

15 
16 

17 
18 

19 

11872 
11896.5 

11921 
11945.5 

11963 

11994.5 

12019 

12043.5 

12075 
12092.5 

12110 
12141.5 

12174 

95 deg 
Occasional video 
SCPC Transmissions 
Occasional video 
Occasional video 
Occasional video 
Comsat Video Enterprises [B-
MAC] (half-transponders) 
Occasional video 
Comsat Video Enterprises [B-
MAC] (half-transponders) 
(none) 
Comsat Video Enterprises [B-
MAC] (half-transponders) 
CONUS Communications 
(half-transponders) 
CONUS Communications 
(half-transponders) 
CONUS Communications 
(half-transponders) 
CONUS Communications 
(half-transponders) 
Occasional video 
Massachusetts Educational 
Network/Occasional video 
Occasional video 
Comsat Video Enterprises ( 13-
MAC] (half-transponders) 
Occasional video 

Telstar 401 (T401) 97 deg 
1 11730 SCPC Transmissions 
2 11743 National Tech University 

(Digital Video) 
3 11790 South Carolina Educational 

TV 
4 11798 ABC Affiliate and Network 

feeds (half-transponders) 
5 11845 PBS [Digicipher] 
6 11855 SERC/PBS Regionals/ 

Stations (half-transponders) 
7 11902 PBS Educational Services 

(half-transponders) 
8 11915 PBS Stations/Regionals and 

Backhauls 
9 11957.5 PBS Digital Video/SCOLA 

[Digicipher] and VSATs 
10 11980.75 Louisiana Public N feeds 

[Digicipher] 
11 12040 Occasional video (half-

transponders common) 
12 12046 (none) 
13 12095 (none) 
14 12108 Georgia Public TV (half-

transponders)/Peachtree 
Educational Network (lower 
half) 

15 12147 ABC Affiliate and Network 
feeds (half-transponders) 

16 12167 ABC Affiliate and Network 
feeds (half-transponders) 

Galaxy 4 (K4) 99 deg 
1 11720 SCPC Services 
2 11750 Data Transmissions 
3 11750 FM2 Services/MUZAK 

4 11780 
5 11810 
6 11810 
7 11840 

8 11870 
9 11870 
10 11900 
11 11930 

12 11930 

13 11960 

14 11990 

15 11990 
16 12020 
17 12050 

18 12050 
19 12080 
20 12110 

21 12110 

22 12140 
23 12170 

FM2 Services 
(none) 
(none) 
National Weather Networks/ 
Occasional video 
Occasional video 
Occasional video 
Occasional video 
Occasional video (half-
transponders common) 
Channel One/Occasional 
video 
WMNB (Russian)/Occasional 
video 
Occasional video (half-
transponders common) 
Occasional video 
FM2 Services 
CBS Newsnet and Affiliate 
feeds (half-transponders) 
Occasional video 
Occasional video 
Occasional video (half-
transponders common) 
Occasional video/Muslim TV 
(occasional) 
Occasional video 
CBS Newsnet and Affiliate 
feeds (half-transponders) 

Spacenet 4 (54) 101 deg 
19 11740 (none) 
20 11820 Occasional video 
21 11900 (none) 
22 11980 Occasional video 
23 12060 (none) 
24 12140 Occasional video 

GSTAR-1 (GST1) 103 deg 
1 11730 Data Transmissions 
2 11791 (none) 
3 11852 Occasional video 
4 11913 (none) 
5 11974 Data Transmission 
6 12035 (none) 
7 12096 Healthcare Satellite [B-MACy 

Video Compression 
8 12157 (none) 
9 11744 Data Transmissions 
10 11805 (none) 
11 11866 Occasional video 
12 11927 (none) 
13 11988 Occasional video 
14 12049 (none) 
15 12110 (none) 
16 12171 (none) 

GSTAR-4 (GST4) 105 deg 
1 11730 Data Transmissions 
2 11791 Data Transmissions 
3 11852 CNN Newsource (Primary) 

[Leitch]/some feeds in clear 
4 11913 Occasional video 
5 11974 Sears Teleconference 

Network [BMAC] 
6 12035 Occasional video 
7 12096 CNN feeds/Occasional video 
8 12157 Occasional video 
9 11744 Data Transmissions 
10 11805 (none) 
11 11866 Occasional video 
12 11927 Occasional video 
13 11988 Occasional video 
14 12049 (none) 
15 12110 CNN Newsource (Secondary) 
16 12171 (none) 

Anik E2 (Al) 107.3 deg 
(Data transmissions have been noted on four 
transponders, all others have no activity 
except as noted below) 
5 11839 Occasional video 

(Continental Beam) 
6 11865 Occasional video 

(Continental Beam) 
11 12022 MovieMax 
27 12035 MoviePix 
29 12096 TV Ontario (without audio) 

Solidaridad 1 SD1 109.2 deg 
(No video has been seen on any Ku 

transponder) 

AnIk El (El) 111 deg 
1 11717 Data Transmissions 
2 11743 Telesat Services 
3 11778 Partial Channel Services 
4 11804 Partial Channel Services 
5 11839 MuchMusic simulcast 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

11865 NovaNet FM' Services 
11900 Video Compression Services 
11926 Digital Video Services 
11961 Alberta Access 
11987 
12022 
12048 
12083 
12109 
12144 
12170 

11730 
11756 
11791 
11817 
11852 
11878 
11913 
11939 
11974 
12000 
12035 
12061 
12096 
12122 
12157 
12183 

CBC Parliamentary Channel 
The Family Channel [Oak] 
CBC Newsworld feeds 
MuchMusic 
N 5 (French) 
Knowledge Network 
Saskatchewan 
CommunicaNetwork 

one) 
one) 
one) 
one) 
adio Quebec 

Quatre Saisons 
Canal Famille [V2+] 
Musique Plus 
La Chaine 
TV Ontario (English) 
Super Ecran [V2+] 
Ontario Legislature 
Reseau des Sports [V2+] 
The Family Channel [V2+] 
The Movie Network [V2+] 
Atlantic Satellite Network 

Anlk C3 (C3) 114.9 deg (Inclined Orbit) 
(This satellite rarely has video transmis-
sions) 

Morelos 2 (M2) 116.8 deg 
(No video has been seen on any Ku 
transponder) 

SBS 5 (SBS5) 123 deg 
1 11725 Comsat Video Enterprises 

[B-MAC] (half transponders) 
2 11780 SCPC Services 
3 11823 (none) 
4 11872 Comsat Video Enterprises 

(B-MAC] (half transponders) 

5 11921 (none) :) 6 11970 ata Transmissions 

7 12019 Occasional video 
8 12068 Comsat Video Enterprises 

[B-MAC] (half transponders) 
9 12117 Comsat Video Enterprises 

[13-MAC] (half transponders) 
10 12166 ID ChanneVMegaBingo/ 

Occasional video 
11 11748 Data Transmissions 
12 11898 Occasional video 
13 11994 Occasional video 
14 12141 Occasional video 

GSTAR-2 (GST2) 125 deg 
1 11730 Data Transmissions 
2 11791 Data Transmissions 
3 11852 Data Transmissions 
4 11913 Occasional video 

11974 SCPC Transmission 
6 12035 CNN International [Leitch] 
7 12096 Occasional video 
8 12157 (none) 
9 11744 Data Transmissions 
10 11805 Bluffs Run Greyhound 

racing/Occasional video 
11 11866 Data Tranmissions 
12 11927 Occasional video 
13 11988 (none) 
14 12049 CNN Airport Channel 
15 12110 Occasional video 
16 12171 Occasional video/CourtTV 

backhauls (half-
transponders) 
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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 

EP.d, 
Yen, Epoch Dry Period 

Catalog Il hW. Deig. .Fraction Decay Rate 
4 > 4 > 
1412911 830580 19:11254.0503061 -.0000192 

2 C4129426.8972 

Catalog ' Inclination 
at Epoch 

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 (A0-10) 
1 14129U 83058B 94311.32676368 -.00000015 00000-0 10000-3 0 3265 
2 14129 26.7622 299.3734 6026132 225.3511 66.0715 2.05879904 57764 
UOSAT 2 (U0-11 or UOSAT 11) 
1 14781U 84021B 94310.56576702 .00000288 00000-0 56544-4 0 7513 
2 14781 97.7830 318.6110 0011606 169.3215 190.8239 14.69266564571215 
COSMOS 1861 ( Carries RS-10/11 or Radio Sputnik 10/11) 
1 18129U 87054A 94312.28419451 .00000024 00000-0 97023-5 0 9855 
2 18129 82.9283 222.3286 0011750 352.1989 7.8981 13.72343756369676 
OSCAR 13 (A0-13) 
1 19216U 88051B 94311.77313192 -.00000578 00000-0 10000-4 0 9943 
2 19216 57.6728 221.5174 7242728 354.2960 0.7033 2.09727084 17526 
OSCAR 14 (U0-14) 
1 20437U 900058 94310.76860690 .00000053 00000-0 37647-4 0 506 
2 20437 98.5842 33.5630 0011552 129.0962 231.1249 14.29862086249965 
OSCAR 16 (A0-16 or PACSAT) 
1 20439U 900050 94310.18902854 .00000042 00000-0 33360-4 0 8484 
2 20439 98.5937 34.3825 0011579 131.2453 228.9728 14.29915986249892 
OSCAR 17 (D0-17 or Dove) 
1 20440U 90005E 94311.24897052 .00000067 00000-0 42697-4 0 8498 
2 20440 98.5949 35.8030 0011920 127.6618 232.5643 14.30056538250062 
OSCAR 18 (W0-18 or Webersat) 
1 20441U 90005F 94310.24734789 .00000045 00000-0 34147-4 0 8526 
2 20441 98.5903 34.8008 0012471 131.2497 228.9760 14.30029556249927 
OSCAR 19 (LU-19 or Lusat) 
1 20442U 90005G 94309.72613139 .00000048 00000-0 35432-4 0 8478 
2 20442 98.5955 34.5831 0012701 132.1376 228.0884 14.30127722249863 
JAS 1-B ( F0-20 or Fuji Oscar 20) 
1 20480U 90013C 94310.34766368 -.00000068 00000-0 -81630-4 0 7454 
2 20480 99.0599 75.4542 0541272 17.5975 344.3085 12.83227255222368 
INFORMTR-1 (Oscar 21, A0-21 or RS-14) 
1 21087U 91006A 94312.30803601 .00000094 00000-0 82657-4 0 5366 
2 21087 82.9431 36.0504 0036748 43.1477 317.2548 13.74546744189383 
COSMOS 2123 (RS-12/13 or Radio Sputnik 12/13) 
1 21089U 91007A 94312.92871192 .00000057 00000-0 44309-4 0 7517 
2 21089 82.9228 264.0976 0030790 66.7330 293.7056 13.74049799188520 
UOSAT-F (U0-22 or Oscar 22) 
1 21575U 91050B 94310.18725857 .00000072 00000-0 38991-4 0 5545 
2 21575 98.4230 21.7218 0006985 223.4037 136.6589 14.36940909173473 
KITSAT A ( K0-23) 
1 22077U 92052B 94311.06824367 -.00000037 00000-0 10000-3 0 4473 
2 22077 66.0849 340.8303 0015177 253.3426 106.5929 12.86288640105160 
EYESAT 1 (A0-27) 
1 22825U 93061C 94310.23017478 .00000022 00000-0 26525-4 0 3461 
2 22825 98.6393 24.5230 0008751 149.0577 211.1118 14.27640114 57950 
ITAMSAT ( 10-26) 
1 22826U 930610 94311.25197435 .00000058 00000-0 41077-4 0 3443 
2 22826 98.6415 25.5936 0009322 147.2919 212.8838 14.27746215 58109 
POSAI 1 (P0-28) 
1 22829U 93061G 94311.23759661 .00000071 00000-0 46337-4 0 3381 

308.5361 6028238 171.9975 

Right Asc. Argument 
of Node of Perigee 

Not used 

00000-0 100000-30 3080 

.94.51751 .05881261156585 

Mean Motion 
Anomaly Revolution 

2 22829 98.6391 25.6230 0010449 134.5637 225.6395 14.28049150 58117 
KITSAT B (K0-25) 
1 22830U 93061H 94309.68881537 .00000039 00000-0 32854-4 0 3526 
2 22830 98.5402 19.7798 0011958 119.3404 240.8978 14.28070059 57895 

WEATHER SATELLITES 
GOES 2 
1 10061U 77048A 94311.52745027 .00000062 00000-0 00000+0 0 4503 
2 10061 11.4510 44.0135 0001184 48.1126 8.9557 1.00282637 8556 
METEOSAT 2 
1 12544U 81057A 94313.19483623 -.00000252 00000-0 10000-3 0 7984 
2 12544 7.0345 56.9726 0028813 77.4030 121.5965 0.98726287 9923 
GOES 6 
1 14050U 83041A 94312.35381493 .00000062 00000-0 10000-3 0 3076 
2 14050 5.9054 59.5636 0001893 7 7226 334.2197 1.00256623 14227 
NOAA 9 
1 15427U 84123A 94312.98464692 .00000112 00000-0 83271-4 0 220 
2 15427 99.0313 5.0346 0014873 167.6917 192.4617 14.13658253510716 
NOM 10 
1 16969U 86073A 94312.95143837 .00000088 00000-0 55677-4 0 9242 
2 16969 98.5087 317.5422 0012284 269.4324 90.5445 14.24914622423114 
GOES 7 
1 17561U 87022A 94312.49477808 -.00000063 00000-0 10000-3 0 1047 
2 17561 1.8591 74.6047 0003111 350.1036 49.2945 1.00270649 11428 
METEOSAT 3 
1 19215U 88051A 94312.14407329 -.00000262 00000-0 10000-3 0 300 
2 19215 2.0385 71.5364 0001674 193.1467 118.9020 1.00256794 11358 
METEOR 3-2 
1 19336U 88064A 94309.85074543 .00000051 00000-0 10000-3 0 3465 
2 19336 82.5428 223.4311 0015585 270.5024 89.4307 13.16969787301904 
NOM 11 
1 19531U 88089A 94312.94799001 .00000085 00000-0 70684-4 0 8418 
2 19531 99.1852 305.4979 0012581 84.9855 275.2752 14.13024720315584 
METEOSAT 4 
1 19876U 89020B 94308.47542381 -.00000075 00000-0 10000-3 0 817 
2 19876 0.7710 67.3599 0002291 166.9030 332.2417 1.00270349 767 
GMS-4 
1 20217U 89070A 94309.52744529 -.00000292 00000-0 10000-3 0 1078 
2 20217 0.5321 74.7783 0000471 41.0521 258.5604 1.00263944 19511 
METEOR 3-3 
1 20305U 89086A 94313.12269504 .00000044 00000-0 10000-3 0 1893 
2 20305 82.5428 169.7684 0006948 310.0994 49.9497 13.04409283241794 
METEOR 2-20 
1 20826U 90086A 94310.26691595 .00000092 00000-0 69566-4 0 8571 
2 20826 82.5259 32.9333 0014041 15.9164 344.2442 13.83592825207402 
MOP-2 
1 21140U 91015B 94310.02617477 -.00000016 00000-0 00000+0 0 8294 
2 21140 0.2210 21.7080 0003956 287.4533 105.1746 1.00274189 15695 
METEOR 3-4 
1 21232U 91030A 94309.83617087 .00000050 00000-0 10000-3 0 7557 
2 21232 82.5405 69.4530 0012517 187.5098 172.5843 13.16464704169997 
NOM 12 
1 21263U 91032A 94312.95682621 .00000160 00000-0 91142-4 0 2594 
2 21263 98.6052 337.4621 0012676 172.9565 187.1791 14.22464829181083 
METEOR 3-5 
1 21655U 91056A 94309.68357763 .00000051 00000-0 10000-3 0 7538 
2 21655 82.5557 16.8097 0012356 200.1256 159.9390 13.16834922155081 
METEOR 2-21 
1 22782U 93055A 94310.81803276 .00000035 00000-0 18717-4 0 3568 
2 22782 82.5464 93.4167 0021888 183.3335 176.7685 13.83017384 59805 
METEOR 3 
1 22969U 94003A 94309.95165922 .00000051 00000-0 10000-3 0 1204 
2 22969 82.5588 316.2359 0014022 273.2119 86.7396 13.16725582 37503 
GOES 8 
1 23051U 94022A 94311.23330153 -.00000197 00000-0 00000+0 0 2176 
2 23051 0.1413 263.6129 0004049 341.3150 155.4572 1.00280587 1736 
NADEZHDA 4 
1 23179U 94041A 94311.50487669 -.00000249 00000-0 -27262-3 0 533 
2 23179 82.9470 312.1550 0037439 329.8968 30.0034 13.75658878 15994 

Information and updated two line orbital element sets for amateur, weather, TVRO and 
other satellites are also available on-line on several bulletin board systems worldwide or 
directly from NASA's Goddard Space Flight Center via Internet Telnet at the following 
address: oigl .gsfc.nasa.gov. 
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cATELLITE SERVICES 

Geostationary Satellite Locator Guide 

This guide shows the orbital locations of active geostationary satellites at publication 
deadline. Current launch developments can be followed in ST's Space Launch 
Report column. Satellite location information was supplied to Satellite Times by 
NASA's Goddard Space Flight Center-Orbital Information Group. Satellite back-
ground information was supplied by Phillip Clark, Molniya Space Consultascy; Dr. 
Nichols Johnson, Kaman Sciences Corporation; NASA NSSDC/WDC-A, Goddard 
Space Flight Center, Mr. Adam Johnson; U.S. Air Force Space Command and the 
U.S. Naval Space Command. 

Radio Frequency Band Key 
P band 
L-band 
S band 
C band 
X band 

Ku band 
K band 

Ka band 
Millimeter 

Service Key 
BSS 
Dom 
FSS 
Gov 
Int 

Mar 
Met 
Mil 

Mob 
Reg 

230 - 1,000 MHz 
1,000 - 2,000 MHz 
2,000 - 4,000 MHz 
4,000 - 8,000 MHz 
8,000 - 12,500 MHz 
12.5 - 18 GHz 
18 - 26.5 GHz 
26.5 - 40 GHz 
> 40 GHz 

Broadcasting satellite service 
Domestic 
Fixed satellite service 
Government 
International 
Maritime 
Meteorology 
Military 
Mobile 
Regional 

"i" indicates inclined orbit, orbital inclination greater than 2 degrees 
"d" indicates the satellite is drifting, moving into a new position or at end of life. 

OBJ INT-DESIG/COMMOm NAME LONG TYPE SATELLITE 
NO. (DEG) 

18952 1988-018B Telecom 1C ( France) 3.1E 
20193 1989-067A Sirius/Marcopolo 1(BSB R-1) 5.1E 
19919 1989-027A Tele X (Sweden) 5.2E 
22921 1993-076A USA 98 (NATO 4B) 5.9E 
22028 1992-041B Eutelsat II F4 7.0E 
21056 1991-003B Eutelsat Il F2 10.0E 
22557 1993-013A Raduga 29 ( Russia) 11.3E 
22269 1992-088A Cosmos 2224 (Russia) 11.8E 
19596 1988-095A Raduga 22 ( Russia) 12.7E 
20777 1990-079B Eutelsat II F1 13.0E 
21055 1991-003A Italsat 1 ( Italy) 13.3E 
21803 1991-083A Eutelsat II F3 15.9E 
22653 1993-031A Astra 1C 19.1E 
21139 1991-015A Astra 18 19.2E 
19688 1988-1098 Astra 1A 19.2E 
15383 1984-113B Arabsat 10 (Anik 02) 19.6E 
19331 1988-063B Eutelsat 1 F5 21.6E 
22175 1992-066A DFS 3 (Germany) 23.5E 
20706 1990-063B DFS 2 (Germany) 28.5E 
18351 1987-078B Eutelsat 1 F4 (ECS 4) 30.9E 
21894 1992-010B Arabsat 1C 31.3E 
20041 1989-041B DFS 1 (Germany) 33.5E 
21821 1991-087A Raduga 28 ( Russia) 35.3E 
20953 1990-102A Gorizont 22 ( Russia) 40.3E 
23200 1994-049B Turksat 1B (Turkey) 42.0E 
23010 1994-012A Raduga 31 ( Russia) 44.3E 
22981 1994-008A Raduga 1-3 ( Russia) 48.8E 

Dom/Gov/Mil (C/Ku) 
Reg BSS (Ku) 
Reg BSS (Ku) 
i Mil ( C) 
Reg ( Ku) 
Reg (Ku) 
Gov/Mil (C) 
Mil-Early Warning 
iGov/Mil (C) 
Reg (Ku) 
Dom-Telephone (S/Ku/Ka) 
Reg (Ku) 
Reg BSS (Ku) 
Reg BSS (Ku) 
Reg BSS (Ku) 
Reg FSS/BSS (C) 
Reg ( Ku) 
Dom BSS (Ku/Ka) 
Dom BSS (Ku/Ka) 
Reg ( Ku) 
Reg FSS/BSS (S/C) 
Dom BSS (Ku/Ka) 
Gov/Mil (C) 
Dom/Gov (C/Ku) 
Reg FSS ( Ku) 
Gov/Mil (C) 
Gov/Mil (C) 

OBJ INT-DESIG/COMMOM NAME 
NO. 

By Larry Van Horn 

LONG TYPE SATELLITE 
(DEG) 

21038 1990-116A Raduga 1-2 ( Russia) 
22245 1992-082A Gorizont 27 ( Russia) 
19687 1988-109A Skynet 4B (UK) 
14421 1983-105A Intelsat 507 
20667 1990-056A Intelsat 604 
14675 1984-009A DSCS III A2 (USA) 
20315 1989-087A Intelsat 602 
20918 1990-093A Inmarsat 2 F1 
13636 1982-106A DSCS II F16 (USA) 
21016 1990-112A Raduga 26 ( Russia) 
13595 1982-097A Intelsat 505 
15629 1985-025A Intelsat 510 
20083 1989-048A Raduga 1-1 ( Russia) 
20499 1990-016A Raduga 25 ( Russia) 
23319 1994-067A Express 1 ( Russia) 
22963 1993-002A Gals 1 ( Russia) 
20410 1990-0028 Leasat 5 (USA) 
08882 1976-053A Marisat 2 
22787 1993-056A USA 95 (UFO-2) 
22027 1992-041A Insat 2A ( India) 
11622 1979-098B DSCS II E15 (USA) 
22931 1993-078B Thaicom 1 (Thailand) 
23267 1994-060A Cosmos 2291 ( Russia) 
21759 1991-074A Gorizont 24 ( Russia) 
21111 1991-010A Cosmos 2133 (Russia) 
20693 1990-061A Cosmos 2085 ( Russia) 
20643 1990-051A Insat 1D ( India) 
22836 1993-062A Raduga 30 ( Russia) 
13969 1983-026B TORS 1 (USA) 
23314 1994-065B Thaicom 2 (Thailand) 
18922 1988-014A PRC 22 ( China) 
22880 1993-069A Gorizont 28 ( Russia) 
23327 1994-069A Elektro 1 ( Russia) 
12474 1981-050A Intelsat 501 
22724 1993-048B Insat 2B ( India) 
20263 1989-081A Gorizont 19 ( Russia) 
20473 1990-011A PRC 26 (China) 
19683 1988-108A Ekran 19 ( Russia) 
22210 1992-074A Ekran 20 ( Russia) 
21922 1992-017A Gorizont 25 ( Russia) 
20558 1990-030A Asiasat 1 
20570 1990-034A Palapa B2R 
23176 1994-0408 BS-3N (Japan) 
21668 1991-060A BS-38 (Yuri 38)(Japan) 
20771 1990-077A BS-3A (Yuri 3A)(Japan) 
19710 1988-111A PRC 25 (China) 
17706 1987-029A Palapa B-2P 
14985 1984-049A Chinasat 5 (Spacenet 1) 
21964 1992-027A Palapa B4 
23305 1994-064A Intelsat 703 
21132 1991-014A Raduga 27 ( Russia) 127.8E 
22907 1993-072A Gorizont 29 (Rimsat 1) 130.0E 
18877 1988-012A CS 3A (Sakura 3A)(Japan) 131.5E 
14134 1983-059C Palapa B1 ( Indonesia) 134.0E 
19765 1989-004A Gorizont 17 ( Russia) 134.2E 
19508 1988-086A CS 3B (Sakura 3B) (Japan) 135.8E 
23185 1994-043A Apstar A1 (China) 137.9E 
20107 1989-052A Gorizont 18 ( Russia) 140.0E 
20217 1989-070A GMS 4 ( Himawari 4) 140.0E 
23108 1994-030A Gorizont 30 (Rimsat 2) 142.6E 
20923 1990-094A Gorizont 21 ( Russia) 145.2E 
19874 1989-020A JCSAT 1 (Japan) 149.9E 
18316 1987-070A ETS V (Japan) 150.3E 

49.6E 
52.6E 
52.9E 
55.8E 
59.9E 
60.0E 
62.9E 
64.5E 
65.5E 
65.3E 
65.5E 
66.0E 
69.6E 
70.1E 
70.1E 
71.1E 
71.6E 
72.2E 
72.4E 
73.9E 
77.7E 
78.4E 
79.6E 
79.9E 
79.9E 
80.4E 
82.3E 
84.9E 
84.6E 
86.5E 
87.4E 
90.3E 
90.3E 
91.3E 
93.3E 
96.8E 
98.0E 
98.9E 
99.0E 

103.2E 
105.3E 
107.9E 
109.7E 
109.8E 
109.9E 
110.5E 
112.8E 
115.5E 
117.7E 
120.0E 

Gov/Mil (C) 
Dom/Gov (C/Ku) 
Mil ( P/C/Millimeter) 
ilnt FSS/Mar (L/C/Ku) 
lnt FSS (C/Ku) 
Mil-IOR primary (P/C) 
Int FSS (C/Ku) 
Intl Mar ( LJC) 
i Mil-10R reserve (C) 
dGov/Nlil (C) 
ilnt FSS/Mar (L/C/Ku) 
Int FSS (C/Ku) 
iGov/Mil (C) 
iGov/Mil (C) 
Regional (C/Ku) 
Dom BSS (Ku) 
iMil-IOR reserve ( P) 
i Intl Mar ( P/L) 
iMil-IOR primary ( P) 
Dom (S/C) 
dMil-IOR reserve (C) 
Reg (C/Ku) 
Data Relay (C) 
Dom/Gov (C/Ku) 
Mil-Early Warning 
Data Relay (C) 
Dom BSS/Met (S/C) 
Gov/Mil ( C) 
iGov (C/Ku) 
Reg (C/Ku) 
Dom (C) 
Dom/Gov (C/Ku) 
Met ( L) 
ilnt FSS (C/Ku) 
Dom BSS/Met (S/C) 
i Dom/Gov (C/Ku) 
Dom (C) 
i Dom BSS ( P) 
Dom BSS ( P) 
Dom/Gov (C/Ku) 
Reg (C/Ku) 
Reg ( C) 
Dom BSS (Ku) 
Dom BSS (Ku) 
Dom BSS (Ku) 
Dom (C) 
Reg (C) 
Dom (C/Ku) 
Reg (C) 
Intl FSS (C/Ku) 
Gov/Mil ( C/Ku) 
Dom/Gov (C/Ku) 
Dom (C/Ka) 
i Regional ( C) 
i Dom/Gov (C/Ku) 
Dom (C/Ka) 
Reg FSS ( C) 
i Dom/Gov (C/Ku) 
Met ( P/L) 
Reg (C/Ku) 
Dom/Gov (C/Ku) 
Dom (Ku) 
iReg ( I.JC) 
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OBJ INT-DESIG/COMMOM NAME 
NO. 

LONG TYPE SATELLITE 
(DEG) 

23227 1994-055A Optus B3 (Australia) 
20402 1990-001B JCSAT 2 (Japan) 
18350 1987-078A Optus A3 (Aussat K3) 
22253 1992-084A Superbird A (Japan) 
22087 1992-054A Optus B1 (Aussat B1) 
21893 1992-010A Superbird B (Japan) 
16275 1985-109C Optus A2 (Aussat 2) 
23175 1994-040A PanAmSat 2 (PAS-2) 
12046 1980-087A UPS 6394 (Fltsatcom F4) 
22871 1993-066A Intelsat 701 
20202 1989-069A DSCS Ill B9 (USA) 
15873 1985-055A Intelsat 511 
21814 1991-084B Inmarsat 2 F3 
16117 1985-092C DSCS Ill B5 (USA) 
14786 1984-023A Intelsat 508 
09478 1976-101A Marisat 3 
15236 1984-093C Leasat 2 (USA) 
12994 1981-119A Intelsat 503 
21639 1991-054B TDRS F5 (USA) 
19548 1988-091B TDRS F3 (USA) 
18631 1987-100A Raduga 21 169.4W 
14365 1983-098A Galaxy 2 (USA) 145.9W 
21392 1991-037A Satcom C5 (Aurora II)(USA)139.0W 
20945 1990-100A Satcom Cl (USA) 136.9W 
22096 1992-057A Satcom C4 (USA) 134.9W 
22915 1993-074A DSCS Ill B14 (USA) 135.0W 
23016 1994-013A Galaxy 1R (USA) 132.9W 
22117 1992-060B Satcom C3 (USA) 130.8W 
13637 1982-106B DSCS Ill Al (USA) 130.1W 
21906 1992-013A Galaxy 5 (USA) 124.9W 
16649 1986-026A Gstar 2 (USA) 124.9W 
15826 1985-048D Telestar 3D (USA) 122.9W 
19484 1988-081B SBS 5 (USA) 122.8W 
16274 1985-109B Morelos B ( Mexico) 116.7W 
13652 1982-110C Anik C3 (Canada) 114.9W 
23313 1994-065A Solidardad 2 (Mexico) 112.8W 
17561 1987-022A GOES 7 (USA) 111.6W 
21726 1991-067A Anik El (Canada) 111.0W 
22911 1993-073A Solidaridad 1 ( Mexico) 109.1W 
21222 1991-026A Anik E2 (Canada) 107.2W 
08697 1976-017A Marisat 1 106.4W 
08747 1976-023B LES 9 (USA) 105.8W 
20946 1990-100B Gstar 4 (USA) 105.0W 
03029 1967-111A ATS 3 (USA) 104.6W 
15643 1985-028C Leasat 3 (USA) 104.5W 
15677 1985-035A Gstar 1 ( USA) 102.9W 
22930 1993-078A DBS 1 (USA) 101.2W 
21227 1991-028A Spacenet 4 (USA) 101.0W 
23192 1994-047A DBS 2 (USA) 100.7W 
22796 1993-058B ACTS (USA) 100.0W 
17181 1986-096A USA 20 (Fltsatcom F7)(USA)99.6W 
22694 1993-039A Galaxy 4 (USA) 99.0W 
22927 1993-077A Telstar 401 (USA) 97.0W 
08746 1976-023A LES 8 (USA) 96.2W 
20872 1990-091A SBS 6 (USA) 94.9W 
15308 1984-101A Galaxy 3 (USA) 93.4W 
19483 1988-081A Gstar 3 (USA) 93.2W 
22205 1992-072A Galaxy 7 (USA) 90.9W 
23051 1994-022A GOES 8 (USA) 90.0W 
22988 1994-009A USA 99 ( Milstar 1) 90.0W 
18951 1988-018A Spacenet 3R (USA) 87.0W 
15237 1984-093D Telestar 302 (USA) 85.0W 
16482 1986-003B Satcom K-1 (USA) 84.9W 

152.5E 
153.9E 
155.9E 
157.9E 
160.1E 
162.0E 
164.0E 
169.0E 
172.3E 
174.0E 
175.0E 
177.1E 
177.4E 
180.0E 
180.0E 
177.8W 
177.5W 
176.9W 
173.2W 
171.3W 

Dom/Mob (I/Ku) 
Dom (Ku) 
Dom (Ku) 
Dom (Ku/Ka) 
Dom/Mob (L/Ku) 
Dom (Ku/Ka) 
Dom (Ku) 
Reg (C/Ku) 
i Mil-POR reserve ( PBravo) 
Int FSS (C/Ku) 
iMil-WPAC primary ( P/C) 
Int FSS (C/Ku) 
Mob-POR (UC) 
Mil-WPAC reserve ( P/C) 
lnt FSS/Mar (L/C/Ku) 
i Intl Mar-POR ( P/L/C) 
i Mil-POR primary ( P) 
i lnt FSS (C/Ku) 
Gov (C/Ku) 
Gov (C/Ku) 
iGov/Mil (C) 
dDom (C) 
Dom (C) 
Dom (C) 
Dom (C) 
Mil-EPAC primary ( P/C) 
Dom (C) 
Dom (C) 
i Mil-EPAC reserve ( P/C) 
Dom (C) 
Dom (Ku) 
Dom (C) 
Dom (Ku) 
Dom (C/Ku) 
i Dom (Ku) 
Dom (C/Ku) 
Met (L) 
Dom (C/Ku) 
Dom (C/Ku) 
Dom (C/Ku) 
i Intl Mar-AOR (P/L) 
iMil ( P/C) 
Dom (Ku) 
i Exp 
iMil-CONUS reserve ( P) 
Dom (Ku) 
Dom BSS (Ku) 
Dom (C) 
Dom BSS (Ku) 
Exp ( Ka) 
Mil-CONUS primary (P/C) 
Dom (C/Ku) 
Dom (C/Ku) 
iMil ( P/C) 
Dom (Ku) 
Dom (C) 
i Dom (Ku) 
Dom (C/Ku) 
Met ( L) 
Mil ( P/K) 
Dom (L/C/Ku) 
Dom (C) 
Dom (Ku) 

OBJ INT-DESIG/COMMOM NAME 
NO. 

LONG TYPE SATELLITE 
(DEG) 

16276 1985-109D Satcom K-2 (USA) 
15235 1984-093B SBS 4 (USA) 
14133 1983-059B Anik C2 (Argentina) 
12309 1981-018A Comstar D4 (USA) 
19215 1988-051A Meteosat P2 (ESA) 
23132 1994-035A USA-104 (UFO-3)(USA) 
20873 1990-091B Galaxy 6 (USA) 
13651 1982-110B SBS 3 (USA) 
15642 1985-028B Anik Cl (Argentina) 
14328 1983-094A Satcom F2R (USA) 
12855 1981-096A SBS 2 (USA) 
16650 1986-026B SBTS 2 ( Brazil) 
15385 1984-114A Spacenet 2 (USA) 
23199 1994-049A Brazilsat B1 ( Brazil) 
15561 1985-015B SBTS 1 ( Brazil) 
21940 1992-021B lnmarsat 2 F4 
19121 1988-040A Intelsat 513 
20203 1989-069B DSCS Ill B10 (USA) 
14077 1983-047A Intelsat 506 
22314 1993-003B TDRS F6 (USA) 
19217 1988-051C PanAmSat 1 (PAS 1) 
16116 1985-092B DSCS Ill B4 (USA) 
19883 1989-021B TDRS F4 (USA) 
20523 1990-021A Intelsat 603 
20401 1990-001A Skynet 4A 
14234 1983-077A Telstar 301 (USA) 
12089 1980-098A Intelsat 502 
13083 1982-017A Intelsat 504 
22116 1992-060A Hispasat lA (Spain) 
22723 1993-048A Hispasat 1B (Spain) 
21765 1991-075A Intelsat 601 
19928 1989-030A Raduga 23 ( Russia) 
21653 1991-055A Intelsat 605 
20253 1989-077A USA 46 (Fltsatcom 8) 

23168 1994-038A Cosmos 2282 (Russia) 
22112 1992-059A Cosmos 2209 (Russia) 
15391 1984-115A NATO Ill D 
21989 1992-032A Intelsat K 
16101 1985-087A Intelsat 512 
20168 1989-062A TV Sat 2 (Germany) 
19621 1988-098A TDF 1 ( France) 
20705 1990-063A TDF 2 ( France) 
19772 1989-006A Intelsat 515 
21047 1991-001A NATO IVA 
20391 1989-101A Cosmos 2054 (Russia) 

80.9W 
76.9W 
75.7W 
76.0W 
75.0W 
74.8W 
74.0W 
73.9W 
71.7W 
71.8W 
70.8W 
70.1W 
70.0W 
69.9W 
64.9W 
53.8W 
53.1W 
52.5W 
50.0W 
47.6W 
45.0W 
42.5W 
40.8W 
34.5W 
33.9W 
33.8W 
33.3W 
31.4W 
30.1W 
30.0W 
27.6W 
24.9W 
24.5W 
24.1W 

24.0W 
23.6W 
23.4W 
21.4W 
21.2W 
19.2W 
18.9W 
18.8W 
17.9W 
17.8W 
15.7W 

21149 1991-018A Inmarsat 2 F2 15.5W 
15386 1984-114B Marecs B2 15.0W 
10669 1978-016A Ups 6391 (FltSatCom 1)(USA)14.6W 
21789 1991-079A Cosmos 2172 (Russia) 14.0W 
20659 1990-054A Gorizont 20 ( Russia) 13.6W 
18384 1987-084A Cosmos 1888 (Russia) 13.6W 
22009 1992-037A DSCS Ill B12 (USA) 12.0W 
22041 1992-043A Gorizont 26 ( Russia) 10.9W 
22912 1993-073B Meteosat 6 (ESA) 9.5W 
21813 1991-084A Telecom 2A ( France) 7.9W 
19876 1989-020B Meteosat 4 (MOP 1)(ESA) 7.7W 
21939 1992-021A Telecom 2B (France) 4.9W 
20776 1990-079A Skynet 4C (UK) 0.9W 
23124 1994-034A Intelsat 702 1.0W 
20762 1990-074A Thor/Marcopolo 2 (BSB R-2) 0.2W 
21140 1991-015B Meteosat 5 (MOP 2) 0.1W 

Dom (Ku) 
Dom (Ku) 
i Dom (Ku) 
i Dom (C) 
i Met ( L) 
i/dMil-POR primary ( P) 
Dom (C) 
iDom (Ku) 
Dom (Ku) 
Dom (C) 
i Dom (Ku) 
Dom (C) 
Dom (C/Ku) 
Dom (C) 
Dom (C) 
i Intl Mob-AOR-W (UC) 
lnt FSS (C/Ku) 
Mil-WLANT primary ( P/C) 
ilnt FSS (C/Ku) 
Gov (C/Ku) 
Reg (C/Ku) 
Mil-AIL reserve ( P/C) 
Gov (C/Ku) 
lnt FSS (C/Ku) 
Mil ( P/C) 
dDom (L/C/Ku) 
i/dInt FSS (C/Ku) 
i Int FSS (C/Ku) 
Dom (Ku) 
Dom (Ku) 
Int FSS (C/Ku) 
iGov/Mil (C) 
lnt FSS (C/Ku) 
Mil-AOR primary 
(P-Charlie/K) 
i Mil-Early Warning 
Mil-Early Warning 
iMil ( P/C) 
Int FSS (Ku) 
Int FSS (C/Ku) 
Dom BSS (Ku) 
Dom BSS (Ku) 
Dom BSS (Ku) 
Int FSS (C/Ku) 
iMil ( P/C) 
iTracking & Relay WSDRN 
(Ku) 
i Intl Mob-AOR-E (UC) 
i Intl Mar ( L) 
iMil-AOR reserve ( P-Alpha) 
Data Relay (C) 
i Dom/Gov (C/Ku) 
i Data Relay (C) 
Mil-ELANT primary ( P/C) 
Dom/Gov (C/Ku) 
Met (L) 
Dom/Gov/Mil (C/Ku) 
Met ( L) 
Dom/Gov/Mil (C/Ku) 
iMil ( P/C) 
Int FSS (C/Ku) 
Reg BSS (Ku) 
Met (L) 
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S ( u/S) 

Amateur Satellite Frequency Guide 

Satellite Mçde 

OSCAR 13 
(A0-13) B ( uN) 
(Note 1) 

Dn 145.828 838 
1 1 

Up 435.570 560 

Bcns 145.812 

On 2400.711 720 

Up 435.601 610 

Bcn 2400.650 

The Radio Amateur Satellite Corp. 

Frequencies 

848 858 868 878 888 898 908 918 928 938 948 958 968 145.978 
1 1 I 1 I 1 I I I I I I 1  

550 540 530 520 510 500 490 480 470 460 450 440 430 435.420 

730 740 2400.747 
1  

620 630 435.637 

145.985 

OSCAR 10 Dn 145.825 835 845 855 865 875 885 895 905 915 925 935 945 955 965 145.975 
(A0-10) B ( uN)  1 1 1 1 1 1 1 1 1 I I I I I I 1  
(Note 2) Up 435.179 169 159 149 139 129 119 109 099 089 079 069 059 049 039 435.029 

Bcn 145.910 

Well Dn 29.360 370 380 390 29.400 29.403 
(Notes 3, ) A (v/A)  1 1 1 1 1 Robot 
4 & 5 Up 145.860 870 880 890 145.900 145.820 

Bcn 29.357 

RS-12/13 Dn 29.410 420 430 440 29.450 29.454 
(Notes 3, ) K (h/A)  I 1 I 1 1 Robot 
6 & 7 Up 21.210 220 230 240 21.250 21.129 

Bcn 29.408 

MILLI Bcns On 145.826 435.025 2401.500 
(U0-11) 

Up None 

PACSAT [a] On 437.025 ( Sec) 437.050 
(A0-16) 
(Notes 8, 9 Up 145.900 145.920 145.940 145.960 
& 12) 

09e [b,c] On 145.825 2401.220 
(D0-17) 
(Notes 10 Up None 
& 12) 

MUM [a] On 437.075 437.100 (Sec) 
(W0-18) 
(Note 12) Up None 

LIAI [a] On 437.125 437.150 (Sec) 
(L0-19) 
(Notes 8 Up 145.840 145.860 145.880 145.900 
& 12) 

JAS-lb JA On 435.800 810 820 830 840 850 860 870 880 890 435.900 
(F0-20) Linear  I I I 1 1 I 1 1 1 I I 
(Note 12) Up 146.000 990 980 970 960 950 940 930 920 910 145.900 

Bcn 435.795 

JD [a] Dn 435.910 
Dgtl 

Up 145.850 145.890 145.910 
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Amateur Satellite Frequency Guide The Radio Amateur Satellite Corp. 

Satellite 

OSCAR 21 
(RS-14) 

Trans. #1 

(Notes 11 
& 12) 

Trans. #2 

MAI122 
(U0-22) 

KITSAT A 
(K0-23) 

KITSAT  
(K0-25) 

IT-AMSAT 
(10-26) 

SAT 

MIA» 
(A0-27) 

(P0-28) 
(Note 13) 

Mifi 

AMR 
(Note 14) 

Made 

B ( uN) 
Linear 

Dn 145.852 860 870 

Up 435.102 094 084 

Dgtl Dn 

Frequencies 

880 890 

074 064 

900 910 920 930 145.932 
I t I  

054 044 034 024 435.022 

145.983 

Up 435.016 435.155 

Bcns 145.819 

B (UN) Dn 145.866 870 

Up 435.123 119 

880 

Bcns 145.800 145.838 145.948 

[c] Dn 435.120 

109 

Up 145.900 

[c] On 435.173 

145.975 

435.193 435.041 

890 900 910 

099 089 079 

Up 145.850 

[c] On 435.175 

145.900 

436.500 

Up 145.870 145.980 

[ac] Dn 435.820 (Sec.) 435.867 

Up 145.875 145.900 145.925 145.950 

[b,a] Dn 436.800 

Up 145.850 

[c] On 435.250 435.280 

Up 145.925 145.975 

[b] Up & On 145.550 
& FM voice 

Compiled by 

AMSAT 

The Radio Amateur Satellite Corp 

PO Box 27 Washington. DC 20044 

145.952 145.983 

920 930 940 145.946 
I I 

069 059 049 435.043 

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 
KIT 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 KIT 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 IVA 
and KIT 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 IVT using these 
same frequency combinations. 

S. 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. The A0-21 RUDAX supoorts a number of digital modes. Recently, it has been 
used n a "bent pipe" DSP experiment which permits conventional FM signals 
to be processed and retransmitted as conventional FM signals. This provides 
a single channel " repeater-like" capability. This Mode is periodically 
interrieted for telemetry and other digital transmissions, somtimes including 
digitized voice. 

12. 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) 

13. P0-28 is available to amateurs on an intermittent, unscheduled basis. 

14. Arsene has experienced failures of both 2 meter and S Band downlinks. 
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Space Transportation System (STS-NASA) 

Space Shuttles are launched from the Kennedy Space Center, 
Florida. 

Mission Launch Date/ Inclination Mission Mission/Cargo 
Number Orbiter Altitude Duration Bay/Payloads 
STS-63 February 1995/ 51.6/170 8 days SPACEHAB-3 

Discovery* 

STS-67 February 1995/ 28.5/190 14 days ASTRO-2 
Endeavour** 

'CrewAssignment: CDR-James D. Wetherbee, PLT-Eileen M. Collins, MS-C. Michael 
Foale, MS-Bernard A. Harris, Jr, MS-Vladimir G. Titov (Russia), MS-Janice Voss 
Ford 

• 'Crew Assignment CDR-Stephen S. Oswald, PLT-William G. Gregory, MS(PLC)-
Tamara E. Jernigan, MS-John M. Grunsfeld, MS-Wendy B. Lawrence, PS-
Samuel T. Durrance, PS-Ronald A. Panse 

STS Downlink Frequency Assignment: VHF Voice 259.7 and 296.8 MHz, S-band TRK 
2041.9 MHz, S-band TLM 2106.4 MHz, TTC&V (TDRSS) 2217.5 and 2287.5, K-
band TLM (TDRSS) 15003.4 GHz 

Japan Expendable Launch Vehicles 

Launch 

Dale 
January 1995 
February 1995 

Launch 
Vehicle 
M-3S2 
H-2 

Launch 

KAGOSHIMA 
TANEGASHIMA 

Payload 
EXPRESS 
GMS-5/SFU 

H-2 Downlink Frequency Assignment: 290.000 MHz 
EXPRESS Downlink Frequency Assignment S-band TM/TC 2201.7057 MHz, C-band 

radar 5765 MHz. 
GMS-5 Downlink Frequency Assignment: S-band TLM and TRK 2280.721 MHz 
SFU Downlink Frequency Assignment S-band TLM 2263.6018 MHz 

China Expendable Launch Vehicles 

Launch 
Date 
January 1995 

Launch 
Vehicle  
Long March 2E 

Launch 
Site 
Xichang 

Payload 
APTSTAR 2 

APTSTAR 2 Downlink Frequency Assignment: C-band 3.700-4.200 GHz, Ku-band 12 
GHz 

European Expendable Launch Vehicles 

Launch Launch 

Di Vehicle  
January 1995 Ariane 4 
February 1995 Ariane 4 
March 1995 Ariane 4 
March 1995 Ariane 4 

Launch 
Site  
Kourou 
Kourou 
Kourou 
Kourou 

Payload  
ERS-2 
INTELSAT 706 
DBS-3 
HELIOS 1 

Ariane 4 Downlink Frequency Assignment S-band 2203, 2206, and 2218 MHz, C-
band TRK 5745 and 5790 MHz 

By Keith Stein 

ERS-2 Downlink Frequency Assignment: S-band TLM and TRK 2225.00 MHz, X-
band-L ink 1 8140.000 MHz, and X-band-Link 28040.000 MHz. 

INTELSAT 706 Downlink Frequency Assignment: S-band TLM 3625 MHz 
HELIOS-1 Downlink Frequency Assignment: S-band TLM and TRK 2200.2220 MHz, 

X-band TLM 8253.000 MHz 

U.S. Expendable Launch Vehicles 

Launch Launch Launch 

Dale Vehicle Dite 
January 1995 Atlas 2 CCAS 
January 1995 Pegasus XL VAFB 
January 1995 DC-X WSTF 
January 1995 DC-X WSTF 
February 1995 Atlas 2AS CCAS 
March 1995 Delta 2 VAFB 

March 1995 Atlas 2A CCAS 
March 1995 Atlas 2 CCAS 

Payload  
UHF F/0 4 
SEASTAR 
Delta Clipper X 
Delta Clipper X 
INTELSAT 705 

RADARSAT/ 
SURFSAT 
MSAT USA 
GOES-J 

UHF F10 4 Downlink FrequencyAssignment UHF-band 243-270 MHz, and EHF-band 
approximately 20 GHz 

SEASTAR Downlink Frequency Assignment S-band TLM 2272.5 MHz, and L-band 
TLM 1702.5 

INTELSAT 705 Downlink Frequency Assignment: S-band TLM 3625 MHz, 3704-4198 
MHz, 10.954 - 11.191 GHz, 11.458 - 11.694 GHz, 11.704 - 11.941 GHz, 12.504 
- 12.741 GHz 

Delia 2 Downlink Frequency Assignment: S-band TLM 2244.5, S-band TLM 2241.5, 
S-band TLM 2252.5, C-band TRK 5765 MHz 

RADARSATDownlink FrequencyAssignment: S-band TLM and TRK 2230.0, X-band-
Link 8105.000 MHz, and X-band-Link 8230.000 MHz 

MSAT USA Downlink Frequency Assignment L-band 1530 - 1559 MHz, Ku-band 
10.75 - 10.95 GHz or 11.7 - 11.9 GHz 

GOES-J Downlink Frequency Assignment L-band TLM 1682.5, 1683.0, and 1694.0 
MHz, S-band TLM and TRK 2209.086, 2208.586 MHz, 2214.0 MHz 

Russia Expendable Launch Vehicles 

Launch 

Data 
January 1995 

Launch 
Vehicle 
Cyclone 

January 1995 Zenit 2 
January 1995 Zenit 2 

January 1995 Cyclone 

January 1995 Proton 
January 1995 Cyclone 
January 1995 Soyuz 
March 1995 Soyuz 

Launch 

DIM 
Plesetsk 

Baikonur 
Baikonur 
Plesetsk 

Baikonur 
Plesetsk 
Baikonur 
Baikonur 

Payload  
SMOLSAT 
1,2,3,4,5,6 
GURWIN 1 
NIKA-T 1 
INTER BALL 
AURORA 
EXPRESS 3 
INTERBALL TAIL 
PROGRESS M-26 
SOYUZ TM-21 

OUR WIN 1 Downlink Frequency Assignment: 435.225 and 435.325 MHz 
PROGRESS M-26 Downlink Frequency Assignment 165.000 MHz, 166.000 MHz, 

and 922.755 MHz 
SOYUZ TM-21 Downlink Frequency Assignment 121.750 MHz 
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SATELLITE tRVICES bIDE 

Satellite Launch Schedules 

List of Abbreviations and Acronyms 

APSTAR 2 Asia Pacific Telecommunications Satellite owned by Chinese 
government-backed companies. 

ASTRO-2 Program designed to obtain ultraviolet ( UV) data on astronomical 
objects using a UV telescope flying on SPACELAB. 

C-band 3700 to 6500 MHz 

CCAS Cape Canaveral Air Station 

CDR Commander 

OBS U.S. Direct Broadcast Satellite for TV communications. 

DC-X Delta Clipper-X was developed by McDonnell Douglas Space 
System as a single stage to orbit (SSTO) launch vehicle. 

ERS-2 Earth Resources Satellite-2 will monitor coastal zones, open 
oceans, polar regions and on an experimental basis, land remote 
sensing. 

EXPRESS German unmanned reentry capsule designed to conduct 
microgravity and reentry technology experiments. 

GAS(2) Alternate name for the Small Self-contained Payload (SSCP) 
program, providing standard canisters to accommodate low-cost 
space experimentation. 

GHz Gigahertz 

GMS-5 Japan Geostationary Meteorological Satellite-5 will monitor 
cataclysmic events such as hurricanes, typhoons, and regional 
weather. 

GOES U.S. NOAA weather satellite. 

GURWIN 1 Gurwin 1 Techsat will include an amateur digital store & forward 
transponder, earth-observing camera, GPS navigation receiver and 
radiation detectors. 

HELIOS Helios will provide the Italian, Spanish and the French defense 
systems with remote sensing data. 

INTELSAT Communications satellite for the International Telecommunications 
Satellite organization ( INTELSAT). 

INTERBAL Interball will study solar radiation interaction and acceleration 
mechanisms in the magnetosphere leading to precipitation into the 
auroral zones. 

K-band 10.90 to 17.15 GHz 

L-band 500 to 1549 MHz 

MHz Megahertz 

MS Mission Specialist 

MSAT MSAT (a joint Canada-NASA project) will provide voice, message, 
and data communications. 

MS(PLC) Mission Specialist ( Payload Commander) 

NIKA-T KB Photon is developing the enhanced NIKA for long duration 
microgravity missions up to 120 days. 

PANAMSAT U.S. telecommunications satellite for Pan American Satellite of 
Connecticut. 

PLI Pilot 

PROGRESS Resupply cargo ship bringing food, water, air, and equipment to the 
manned Mir space station. 

PS Payload Specialist 

RADARSAT Remote free flyer sensing satellite that will monitor land, sea and ice 
for five years over the poles ( U.S./Canadian). 

S-band 2000 to 2300 MHz 

SFU Space Flyer Unit will carrying Japanese microgravity experiments in 
orbit for 6-9 months and then be retrieved by the U.S. space 
shuttle. 

SMOLSAT The Smolsat consortium, NPO PM, NPO Precision Instruments, and 
Moscow's Soyuz medinform Program Management, plan a 36-
satellite operational system to work through 2kg handheld 
terminals. 

SOYUZ A manned mission to carry replacement crews to the Russian 
space station Mir. 

SPACEHAB U.S. company providing commercially-owned pressurized module 
for conducting experiments in a man-tended environment. Also a 
series of payloads to be flown on the Space Shuttle. 

SURFSAT Summer Undergraduate Research Fellowship Satellite will radiate 
S,X, KU, and KA band signals to provide beacons for acquisition by 
NASA's Deep Space Network (DSN) for system calibration, test, 
and training. 

TORSS Tracking and Data Relay Satellite System 

TLM Telemetry 

IRK Tracking 

TTC&V Tracking, Telemetry, Commanding, and Voice 

UHF F/0 Ultra High Frequency Follow/On satellite designed to provide and 
replace older military communications systems. 

VAFB Vandenberg Air Force Base 

VHF Very High Frequency (30 to 300 MHz) 

WSTF White Sands Test Facility 

X- band 8000 to 10,999 MHz 

North American Satellite Guide© 
22" x 28" Color Poster 

used at every TV station in the U.S.! 

mead Add.. en ....der. 
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*Color coded communications satellite arc 
•C-Band and Ku-Band frequency charts with 
D/L polarity, U/L and D/L frequencies. 
•Ku-Band half transponder formulas 

•Greenwich/ Military time conversion chart 
:lied( out our WWW page at: http://www.xmission.com/ — keycom 

Only $15 per poster prepaid: 
KEYSTONE COMMUNICATIONS 

POSTER/ SAT TIME 

P.O. Box 2755 

Salt Lake City, UT. 84110-2755 
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(SATELLITE AUNCH EPORT 
By Phillip Clark, Molniya Space Consultancy 

How to Use the Satellite 

Launch Report 

The "Satellite Launch Report" is a complete list of satellite 
launches which took place during September and October 1994. 
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 brief description of the satellite's 
planned mission, the launch vehicle, launch site, etc. "e' 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 Ind Period Perigee Apogee 

1994 Sep 9/0029 1994-058? TELSTAR 402 3,331 kg 
Orbital data unknown 

TELSTAR 402 is a communications, television and data trans-
mission satellite, built by Martin Marietta Astro Space for AT&T. 

Mass quoted above includes propellant in geosynchronous orbit 
this would drop to 1,880 kg. Satellite planned for deployment over 
89 degrees west. Launched from Kourou by Ariane 42L. 

Contact was lost with TELSTAR 402 after a successful launch 
into geosynchronous transfer orbit, the loss of signal coinciding 
with the planned pressurisation of the satellite's propellant tanks. 
Some reports suggest that the satellite disintegrated in orbit. 
USSPACECOM has only suggest that the satellite disintegrated in 
orbit. tracked one object from the launch ( 1994-058A: orbit 6.90 
deg, 630.11 minutes, 222-35,715 km) which has been nominally 
assigned to the satellite: however if the satellite did disintegrate 
then it would be reasonable if the tracked object were to be the 
intact Ariane third stage since debris from a disintegrated satellite 
would be difficult for USSPACECOM to track in a geosynchronous 
transfer orbit. 

Astronauts during the STS-64 mission 
captured this photo of the Spartan-201 
spacecraft, the earth and the moon. (Photo 
courtesy of NASA) 

1994 Sep 9/2222 
1994 Sep 10.15 
1994 Sep 15.98 
1994 Sep 9/2222 
1994 Sep 13.90 

Launch Date/Time 
Epoch Incl 

Int Des 
Period 

Satellite 
Perigee 

1994-059A Discovery (STS-64) 
57.01 deg 89.71 min 254 km 
57.01 deg 89.34 min 235 km 

1994-0598 SPARTAN 201 
57.00 deg 89.68 min 253 km 

Mass 
Apogee  

95,671 kg 
266 km 
248 km 
1,288 kg 
265 km 

Six astronauts carried aboard the shuttle: Richard N Richard 
(commander), L Blaine Hammond Jr (pilot) J M (Jerry) Linenger 
(mission specialist, MS-1), Susan J Helms (MS-2), Carl J Meade 
(MS-3) and Mark C Lee (MS-4). Mass quoted above is that pro-
jected for landing which took place at Edwards Air Force Base Sep 
20 at 2113 UTC. Launch was from Kennedy Space Center, Fla. 

SPARTAN 201 was deployed from the shuttle payload bay Sep 
13 at 2136 UTC and recovered Sep 15 at 2101 UTC after an 
independent flight, undertaking solar studies. 

1994 Sep 21/1753 1994-060A Cosmos 2291 
1994 Sep 22.94 1.48 deg 1,442.20 min 35.902 km 
1994 Oct 1.07 1.53 deg 1,436.13 min 35,758 km 

2,300 kg 
35,910 km 
35,8 7 km 
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Geizer communications and data relay satellite, launched as 
part of the Potok system. Believed to be used primarily for military 
applications. Orbit stabilised over 80 degrees east. Launched from 
Tyuratarn using a four-stage Proton vehicle. Proton third stage left 
in a 51.62 deg, 88.32 minutes, 186-197 km orbit, the fourth Block 
DM-2 stage was left in an orbit similar to the first one quoted for the 

satellite. 

Launch Date/Time let Des Satellite 
Epoch Incl Period Perigee 

1994 Sep 27.58 1994-061A Cosmos 2292 
1994 Sep 28.18 82.99 deg 108.93 min 400 km 

Mass 
Apogee  

500 kg 
1,954 km 

Satellite is a sphere flown for passive monitoring of the Earth's 
upper atmospheric density. Launched from Plesetsk (actual time 
not announced: the time quoted above in decimals of a day UTC 
is estimated) using the Intermediate Cosmos vehicle: launch 
vehicle second stage is in an orbit similar to that of the satellite. 

1994 Sep 30/1116 1994-062A Endeavour (STS-68) 101,170 kg 
1994 Sep 30.50 57.00 deg 88.90 min 214 km 227 km 

Carries six astronauts: Michael 
A Baker (commander), 
Terrence WWilcutt (pilot), Tho-
mas D Jones (payload com-
mander and mission specialist, 
MS-4), Steven L Smith (MS-1), 
Daniel W Bursch (MS-2) and 
Peter J K Wisoff (MS-3). Mass 

quoted above is that projected for landing.Main payload is SLR-2 
(Space Radar Lab), mass 10,794 kg, which remained in the shuttle's 

payload bay. 

1994 Oct 3/2242 1994-063A Soyuz-TM 
1994 Oct 4.00 51.65 deg 88.76 min 194 km 
1994 Oct 16.20 51.65 deg 92.46 min 393 km 

207,150 kg ? 
233 km 
397 km 

Spacecraft carrying three crew members: Alexandr SViktorenko 
(commander), Yelena V Kondakova (flight engineer) and Ulf 
Merbold (German cosmonaut on a commercial mission for the 
European Space Agency). Docked with the Mir Complex Oct 6 at 
0028 UTC. Viktorenko and Kondakova are due to remain in orbit 
until March 1995 (with VV Polyakov, launched aboard Soyuz-TM 
18) , Kondakova completing the longest flight by a woman: Merbold 
returned aboard Soyuz-TM 19 in early November 1994. 

1994 Oct 6/0636 1994-064A INTELSAT 703 
1994 Oct 7.47 25.88 deg 687.70 min 283 km 
1994 Oct 15.54 0.24 deg 1,436.52 min 35,662 km 

3,720 kg 
38,577 km 
35,928 km 

Communications satellite, built by Space Systems/Loral for 
INTELSAT. Mass of the satellite quoted 
above is at launch; on station the mass is 
approximately 2,550 kg and the dry mass is 
1,495 kg. Satellite initially located over 121 
degrees east. Launched from Cape 
Canaveral by Atlas 2AS: launch vehicle sec-
ond stage (Centaur) is in an orbit similar to 

INTELSAT 

the first one quoted above for the satellite. 

Launch Date/Time 
Epoch Incl 

Int Des 
Period 

Satellite 
Perigee 

Mass 
Apogee 

1994 Oct 8/0107 
1994 Oct 8.29 
1994 Oct 27.48 

1994 Oct 8/0107 
1994 Oct 9.18 
1994 Nov 3.89 

1994-065A Solidaridad 2 
3.91 deg 639.03 min 188 km 
0.22 deg 1,436.05 min 35,772 km 

1994-065B THAICOM 2 
3.92 deg 638.98 min 227 km 
0.04 deg 1,436.24 min 35,698 km 

2,776 kg 
36,207 km 
35,794 km 

1,080 kg 
36,166 km 
35,881 km 

Solidaridad 2 is a communications (telephone, TV, data relay 
and mobile services) satellite, operated by Telecomunicaciones de 
Mexico and built by Hughes Space and Communications Co. Mass 
quoted above is at launch: on station it is 1.672 kg and the dry mass 
is 1,291 kg. Located over 113 degrees west. 

THAICOM 2 is a telecommunications satellite (including data 
relay and voice transmission), operated by Shinawatra Satellite 
Public Co Ltd (Bangkok), once more built by Hughes Space and 
Communications Co. Mass quoted above is at launch: on station it 
is 628 kg and the dry mass is 437 kg. Initially located over 85 degrees 
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The Sun produced a flare above the Space Shuttts Endeavour's 
payload bay ch-ing the STS-68 mission in this 3571in view. 
Visible is part of the hardware for the Space Radar Laboratory-
2 (SRL-2). Six NASA astronauts spent eleven days aboard 
Endeavour in Earth-orti;'. in support of the SRL-2 mission. 
(Photo courtesy of NASA) 

east, but to be operated over 78.5 degrees east Launched by 
Ariane 44L from Kourou: Ariane third stage is in an orbit similar 
to the first listed for Solidaridad 2. 

Launch Date/Time lot Des Satellite 
Epoch Inc' 

Mass 
Period Perigee Apogee 

1994 Oct 11.60 
1994 Oct 12.27 

1994-066A Okean 4 1,900 kg * 
82.55 deg 97.70 min 632 km 666 km 

Eighth Okean-O satellite to be launched, the first four flights 
being within the Cosmos programme (Cosmos 1500, 1602, 1766 
and 1869). All-weather oceanographic satellite built by NPO 
Yuzhnoye, carrying a 1.5 km resolution radar, visual and infra-red 
sensors and a radiometer. Plaunched from Plesetsk by Tsyklon 
vehicle (the launch time was not announced and therefore an 
estimated launch time is quoted above in decimals of a day): 

Tsyklon third stage is in an orbit similar to that of the satellite. 

1994 Oct 13.68 
1994 Oct 14.44 
1994 Oct 31.37 

1994-067A 
0.21 deg 
0.21 deg 

Ekspress 1 
1,441.60 min 
1,436.39 min 

2,500 kg * 
35,862 km 35,927 kin 
35,777 km 35,808 kin 

First flight of new-generation communications satellite, built 
by NPO Prikladnoi Mekhaniki and planned to replace Gorizont 
satellites. Like Gals, it has the capability for controlling latitude 
(not available on earlier satellites) as well as longitude. Stationed 
over 70 degrees east. Launched by four stage Proton vehicle from 
Tyuratam: Proton third stage was in a 51.61 deg, 88.36 minutes, 
193-194 km orbit, fourth stage (Block DM-2) in an orbit similar to 
the first one listed above for the satellite. In the absense of an 
announced launch time, an estimated time (in decimals of a day 
UTC) is quoted above. 

1994 Oct 15/0505 1994-068A IRS P2 804 kg 
1994 Oct 16.24 98.69 deg lcri .74 min 798 km 883 km 

First successful launch of India's PSLV (Polar Satellite Launch 
Vehicle), placed IRS (Indian Remote Sensing) payload into orbit. 

Previous flight ofPSLV on Sep 20, 1993. Launched from Sriharikota: 
fourth stage of PSLV is in an orbit similar to that of the satellite. 

Launch Date/Time Int Des 
Epoch Incl Period 

Satellite 
Perigee 

Mass 
Apogee 

1994 Oct 31/1430 1994-069A Elektro 1 2,560 kg 
1994 Oct 31.37 1.43 deg 1,438.95 min 35,765 km 35,920 km 
1994 Nov 1.51 1.30 deg 1,441.21 min 35,851 km 35,922 km 

First flight of long-promised satellite to inaugurate the GOMS 
(Geostationary Operational Meteorological Satellite) programme 
announced in 1975. Elektro satellite, built byVNII Elektromekaniki, 
might also be canying a military communications package. Planned 
to be stationed over 76 degrees east. Launched by four stage 
Proton vehicle from Tyuratam: Proton third stage was in a 51.66 
deg, 88.32 minutes, 189-193 km orbit, fourth stage (Block DM-2) 

in an orbit similar to the first one listed above for the satellite. 

Updates for Previous Launches 

1993-018A Cosmos 2238 was manoeuvred off-station and retired 
from operations on Sep 21, 1994. The following orbital data show 
the pre- and post-retirement orbits: 

1994 Sep 20.95 65.02 deg 92.78 minutes 403 km 419 km 
1994 Sep 21.39 65.02 deg 90.94 minutes 228 km 414 km 

The satellite is now decaying from orbit 

1994-037A FSW-2 2 equipment module decayed from orbit Sep 13, 
1994. 

1994-042A Cosmos 2283 was recovered approximately Sep 29.8, 1994. 

1994-044A Cosmos 2284 was recovered approximately Sep 11.9, 1994 

1994-049B Add the following orbital data for Turksat 1B: 

1994 Sep 5.10 0.03 deg 1,433.90 minu. 35,725 km 35.762 km 
1994 Sep 13.18 0.04 deg 1,435.98 min. 35,779 km 35,790 km 

The final orbit has the satellite located over 42 degrees east 

1994-052A Add the following orbit for Progress-M 24 after it 
docked at the rear of the Mir Complex: 
1994 Sep 7.82 51.65 deg 92.69 minutes 395 km 398 km 

1994-052A Progress-M 24 undocked from the Mir Complex Oct 4, 
1994 at 1856 UTC and was de-orbited Oct 4, 1994 at 2144 UTC. 

1994-053A Cosmos 2290 has performed a series of orbital 
manoeuvres: the post- manoeuvre orbits are listed. 

1994 Oct 1.21 
1994 Oct 14.60 
1994 Oct 20.47 
1994 Oct 29.35 

64.81 deg 
64.81 deg 
64.82 deg 
64.81 deg 

89.84 minutes 210 km 
89.89 minutes 207 km 
90.13 minutes 200 km 
90.32 minutes 214 km 

323 km 
331 km 
361 km 
366 km 

1994-062AAdd the following orbital data for Endeavour (STS-68): 

1994 Oct 7.67 56.99 deg 88.61 minutes 199 krn 212 km 
The shuttle landed at Edwards Air Force Base, Calif Oct 11, 1994 
at 1702 UTC. Sr 
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Grove Introduces Expanded Technical Support 

Now Offering "femur exervice> 

You Can Expect 
Quality Service 
From Grove: 

or the past fifteen years Grove has 
provided unexcelled sales and service. 
We've built our reputation on 

you, our customer. We listen to your needs 
and continually meet them. You've asked for a 
repair station with a reputation that you can 
trust. We heard! We are proud to introduce: 
The Grove Technical and Repair Support 
Division. Grove's newest service offers you: 
• Repair for receivers, scanners and 

amateur radio equipment only. 
• Certified, licensed technicians. 
• Equipment will be reconditioned to 

meet or exceed the manufacturer's 
specifications. 

• Modifications to restore deleted 
frequencies are available for some 
models. 

• Fast return of your repaired or modified equipment. 
• All equipment serviced by Grove Enterprises is warranted for a period of 90 days from the date shown on the customer 

receipt. The warranty is not transferable. Modifications to equipment may void original manufacturer's warranty. 
• The Grove Assurance of Quality applies to all products that we sell and now service 

Friendly Grove technicians are only a phone call away. 

Here's Allibu Need to Do: 
1. Call the Grove Technical and Repair Support Line at 704-837-7081. (Please Do not call the 800 number 

order line operators; they provide sales and product availability information only.) 
2. Explain your problem to one of our trained technicians; it's possible the problem can be 

corrected on the phone at no charge! 
3. If a repair is required, Grove technical staff will issue you a SO# (service order number). 

The $29.95 repair analysis fee is a non-refundable/minimum charge that pays the first 
$5.00 in return shipping* plus the first hour of diagnostic and repair. If additional labor 
is required, you will be charged at a rate of $35.00 per hour plus a parts cost. 

4. Ship your equipment with the repair analysis fee. The SO# must be prominantly 
displayed on the shipping carton. Packages without SOrs will be refused. 

5. Our Grove technicial staff %AI call you with the result of the repair analysis and charges 
before any work has begun. 

6. Your equipment will be repaired or modified and shipped back to you. 

* Some equipment will require additional shipping charges. 

Your New Source for High Quality Repairs! 
Call 704-837-7081 

Grime Enterprises, RO. Box 98, Brasstown, NC 28902 



Important Step Taken 
To Determine Age, Size 

of Universe 

Astronomers using NASA's Hubble 
Space Telescope (HST) have 
taken an important step toward 

determining the age and size of the uni-
verse. 

In a recent NASA announcement, scien-
tist have been able to calculate with consid-
erable precision the distance to a remote 
galaxy, M100, in the Virgo cluster of galax-
ies. 

The ability to make accurate distance 
measurements over vast reaches of space 
will help provide a precise calculation of 
the expansion rate of the universe, called 
the Hubble Constant, which is crucial to 
determine the age and size of the universe. 

"Although this is only the first step in a 
major systematic program to measure accu-
rately the scale, size, and age of the uni-
verse," noted Dr. Wendy L. Freedman, of 

An image of the grand design of 
spiral galaxy M100 obtained with 
NASA's Hubble Space Telescope 

resolves individual starts within the 
majestic spiral arms. The stars 
typically appear blurred together 
when viewed with ground-based 
telescopes. 

the Observatories of the Carnegie Institu-
tion of Washington, "a firm distance to the 
Virgo cluster is a critical milestone for the 
extragalactic distance scale, and it has ma-
jor implications for the Hubble Constant." 

HST's detection of Cepheid variable 
stars in the spiral galaxy M100, a member of 
the Virgo cluster, establishes the distance to 
the cluster as 56 million light-years (with an 
uncertainty of +/- 6 million light-years). 
M100 is now the most distant galaxy in 
which Cepheid variables have been mea-
sured accurately. 

The precise measurement of this dis-
tance allows astronomers to calculate that 
the universe is expanding at the rate of 80 
km/sec per megaparsec (+/- 17 km/sec). 
For example, a galaxy one million light-
years away will appear to be moving away 
from us at approximately 60,000 miles per 
hour. If it is twice that distance, it will be 
seen to be moving at twice the speed, and so 
on. This rate of expansion is the Hubble 
Constant. 

The team of astronomers is jointly led 
by Freedman, Dr. Robert Kennicutt (Stew-
ard Observatory, University of Arizona), 
and Dr. Jeremy Mould (Mount Stromlo 
and Siding Spring Observatories, Austra-
lian National University). 

Dr. Mould noted, "Those who pioneered 
the development of the Hubble Space Tele-
scope in the 1960s and 1970s recognized its 
unique potential for finding the value of 
the Hubble Constant. Their foresight has 
been rewarded by the marvelous data that 
we have obtained for M100." 

Using Hubble's Wide-Field and Plan-
etary Camera (WFPC2), the team of as-
tronomers repeatedly imaged a field where 
much star formation recently had taken 
place, and was, therefore, expected to be 
rich in Cepheids — a class of pulsating stars 
used for determining distances. Twelve one-
hour exposures, strategically placed in a 
two-month observing window, resulted in 
the discovery of 20 Cepheids. About 
40,000 stars were measured in the search 
for these rare, but bright, variables. Once 
the periods and intrinsic brightness of these 
stars were established from the careful 

measurement of their pulsation rates, the 
researchers calculated a distance of 56 mil-
lion light-years to the galaxy. (The team 
allowed for the dimming effects of distance 
as well as that due to dust and gas between 
Earth and MI00.) 

Many complementary projects are cur-
rently being carried out from the ground 
with the goal of also providing values for the 
Hubble Constant. However, they are sub-
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ject to many uncertainties which 
HST was designed and built to 
circumvent. For example, a team 
ofastronomers using the Canada-
France-Hawaii telescope at 
Mauna Kea recently has arrived 
at a distance to another galaxy in 
Virgo that is similar to that found 
for M100 using HST — but their 
result is tentative because it is 
based on only three Cepheids in 
crowded star fields. 

"Only Space Telescope can 
make these types of observations 
routinely," Freedman explained. 
"Typically, Cepheids are too faint 
and the resolution too poor, as 
seen from ground-based tele-
scopes, to detect Cepheids clearly 
in a crowded region of a distant 

galaxY." 
Although M100 is now the most distant 

galaxy in which Cepheid variables have 
been discovered, the Hubble team empha-
sized that the HST project must look into 
even more distant galaxies before a defini-
tive number can be agreed on for the age 
and size of the universe. This is because the 
galaxies around the Virgo Cluster are per-
turbed by the large mass concentration of 
galaxies near the cluster. This influences 
their rate of expansion. 

Hubble Space Telescope image of a reglar' of the galaxy M100 
shows a class of pulsat"ng star called Cepheid Variable, which 
are reliable distance incicetors to galaxies_ 

Refining the Hubble Constant 

These first HST results are a critical step 
in converging on the true value of the 
Hubble Constant, first developed by the 
American astronomer Edwin Hubble in 
1929. Hubble found that the farther away a 
galaxy is, the faster it is receding away from 
us. This "uniform expansion" effect is strong 
evidence the universe began in an event 
called the "Big Bang" and that the universe 

has been expanding ever since. 
To calculate accurately the Hubble Con-

stant, astronomers must have two key num-
bers: the recession velocities of galaxies and 
their distances as estimated by one or more 
cosmic "mileposts," such as Cepheids. The 
age of the universe can be estimated from 
the value of the Hubble Constant, but it is 
only as reliable as the accuracy of the dis-
tance measurements. 

The Hubble Constant is only one of 
several key numbers needed to estimate the 
universe's age. For example, the age also 
depends on the average density of matter in 
the universe, though to a lesser extent. 
A simple interpretation of the large 

value of the Hubble Constant as calculated 

from HST observations, implies an age of 
about 12 billion years for a low-density 
universe, and El billion years for a high-
density universe. However, either value high-
lights a long-standing dilemma. These age 
estimates for the universe are shorter than 
the estimated ages of some of the oldest 
stars found in the Milky Way and in globu-
lar star clusters orbiting our Milky Way. 
Furthermore, small age values pose prob-
lems for current theories about the forma-
tion and developmen t of the observed large-
scale structure of the universe. 

Cosmic Mileposts 

Cepheid variable stars rhythmically 
change in brightness over intervals of days 
(the prototype is the fourth brightest star in 
the circumpolar constellation Cepheus). 
For more than half a century,from the early 
work of astronomers Edwin Hubble, 
Henrietta Leavitt, Allan Sandage, and 
Walter Baade, it has been known that there 
is a direct link between a Cepheid's pulsa-
tion rate and its intrinsic brightness. Once 
a star's true brightness is known, its distance 
is a relatively straightforward calculation 
because the apparent intensity oflight drops 
off at a geometrically predictable rate with 
distance. Although Cepheids are rare, once 
found, they provide a very reliable "stan-
dard candle" for estimating intergalactic 
distances, according to astronomers. 

Besides being an ideal hunting ground 
for the Cepheids, M100 also contains other 
distance indicators that can in turn be cali-
brated with the Cepheid result. This face-

on, spiral galaxy has been host to several 
supernovae, which are also excellent dis-

tance indicators. Individual su-
pernovae (called Type II, mas-
sive exploding stars) can be seen 
to great distances, and can be 
used to extend the cosmic dis-
tance scale well beyond Virgo. 

As a crosscheck on the HST 
results, the distance to M100 has 
been estimated using the Tully-
Fisher relation (a means of esti-
mating distances to spiral galax-
ies using the maximum rate of 
rotation to predict the intrinsic 
brightness) and this indepen-
dent measurement also agrees 
with both the Cepheid and su-
pernova "yardsticks." 

HST Key Projects are scien-
tific programs that have been 
widely recognized as being of 
the highest priority for the HST 

and have been designated to receive a sub-
stantial amount of observing time on the 
telescope. The Extragalactic Distance Scale 
Key Project involves discovering Cepheids 
in a variety of important calibrating galax-
ies to determine their individual distances. 
These distances then will be used to estab-
lish an accurate value of the Hubble Con-
stant. 

The Space Telescope Science Institute 
is operated by the Association of Universi-
ties for Research in Astronomy, Inc., for 
NASA, under contract with the Goddard 
Space Flight Center, Greenbelt, MD. The 
HST is a project of international coopera-
tion between NASA and the European 
Space Agency. 

The Wide Field and Planetary Camera 2 
was developed by NASA's Jet Propulsion 
Laboratory, Pasadena, CA, and is managed 
by the Goddard Space Flight Center for 
NASA's Office of Space Science, Washing-
ton, DC. Sr 
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TABLE 1 

MATEUR ADIO ATELLITES 

By John A. Maghacane, KD2BD 

Tracking Transponders 

In the last issue of Satellite Times we reported on several Amateur satellites 
that carry FM beacon transmitters and 

presented some hints on how these satellites 
can be monitored with simple, low-cost re-
ceiving equipment. In this issue we will dis-
cuss communication transponders and ex-
plore some methods that can be used to 
receive SSB voice and CW communications 
carried over Amateur satellites having active 
linear transponders. 

In the early days of satellites, communica-
tions via satellite were made with large and 
reflective surface areas in an effort to reflect 
RF radio signals directed toward them back 
to the earth.The early "Echo" satellites are 
good examples of passive communication 
satellites designed to bounce radio signals 
directed toward them back to earth. Since 
they carried no electronics, they required no 
electrical power to perform their functions 
and operated over very wide frequency 
ranges. However, their performance left a 
lot to be desired. Early reflective spheres 
placed in earth orbit did more then reflect 
FtF back to earth. They also scattered it widely 
into space, completely missing its target. 
Resonant "needles" were also placed in orbit 
and tried, but in either case it took a very 
powerful uplink signal to develop a usable 
downlink signal beyond the horizon. 

Later communication satellites worked 
around this problem by carrying an active 
transponder as a payload. A communica-
tions transponder is a piece of electronics 
that receives radio signals in one segment of 
the radio spectrum, amplifies them linearly, 
translates or shifts their frequency to an-
other segment of the radio spectrum, and 
retransmits them with an output signal 
greater than the signal received. The first 
Amateur satellite to carry an active transpon-
der into orbit was OSCAR 3 back in 1965. 
Since transponders carry active electronic 
circuits, they must be powered for opera-
tion, but since they amplify the signals they 
receive before retransmitting them, it takes 
far less uplink power to develop a usable 

downlink signal when communicating 
through an active transponder. 

Since active transponders have system 
gains greater than unity, they must translate 
their downlink signais to another frequency 
segment to avoid feedback oscillation. The 
usual practice in the Amateur Radio Service 
has been to translate uplink and downlink 
signais between different Amateur bands. 
This provides enough frequency separation 
to allow full crossband duplex communica-
tions without the need for a large, bulky, and 
expensive duplexers both in the satellite and 
at the ground stations wishing to communi-
cate through the satellite. The first and only 
Amateur satellite to carry an in-band tran-
sponder was OSCAR 3. OSCAR 3's 50 KHz-
wide transponder had an input passband 
that started at 145.100 MHz, and an output 
passband that started 800 KHz higher at 
145.900 MHz. 

Linear transponders faithfully translate 
any RF emission to another frequency range 
without distortion. They do this by linearly 
amplifying their input signais, mixing them 
with a stable local oscillator to perform the 
frequency translation, and filtering and am-
plifying the result prior to feeding the out-
put signal to another antenna system. If the 
output signal is the result of the input signal 
and the local oscillator frequencies adding 
together, the transponder is said to be non-
inverting. In other words, an input signal 
that rises in frequency will produce an out-
put signal that also rises in frequency. Like-
wise, an upper sideband voice signal on the 
input of the transponder will produce an 
upper sideband output emission. If the out-
put signal is the result of the input signal and 
the local oscillator subtracting, the transpon-
der is said to be inverting. An input signal 
that rises in frequency produces an output 
that falls in frequency. Similarly, an upper 
sideband voice signal on the input produces 
lower sideband on the output. Many of the 
transponders carried on OSCAR satellites 
process their input signals through several 
stages of frequency conversion, but their 

Amateur band designators used in 
identifying OSCAR transponders 

21 MHz H-Band 
29 MHz A-Band 
145 MHz V-Band 
435 MHz U-Band 
1270 MHz L-Band 
2400 MHz S-Band 
5600 MHz C-Band 

10000 MHz X-Band 
24000 MHz K-Band 

operations are characterized by a single trans-
lation equation. 

Transponder Monitoring 

The easiest linear transponder downlinks 
that can be monitored are those carried on 
the Russian Radio Sputnik-10 and Radio 
Sputnik-12 satellites. Both these satellites 
have downlinks in the Amateur 10-meter 
band and are easily copied using an HF 
receiver and a dipole antenna. The decline 
of solar activity and reduction in the MUF 
have made reception of 10-meter downlinks 
easy since the Earth's ionosphere offers very 
little attenuation to HF signals originating 
from outer space. 

At press time, the RS-10 satellite was op-
erating in Mode V/A (see Table 2), accept-
ingsignalsbetween 145.860 MEz and 145.900 
MHz in the 2-meter Amateur band, and 
relaying those signals to the 10-meter band 
between 29.360 MHz and 29.400 MHz. The 
downlink passband edges of RS-10 are sur-
rounded by a pair of CW beacon transmitters 
on 29.357 MHz and 29.403 MHz. One bea-
con transmits satellite telemetry and 
"codestore" messages from the control sta-
tion, while the second beacon serves as the 
downlink of an "autotransponder" called a 
'Robot' that calls CQ and responds to sta-
tions calling it with a short reply that includes 
a QSO number for QSL purposes. QSL cards 
for 'Robot' contacts are available through 
DF4XWorAndrey Mironov, ul.V-Voloshinoj, 
d.11, kv.72, station Perlovskay, 141014, Mos-
cow region, Russia, C.I.S. 

RS-10's transponder passband is wide 
enough to handle several simultaneous SSB 
and CW contacts. These are easily heard as 
the satellite comes into range. Since the 
downlink is on a low frequency, Doppler 
shift due to the satellite's motion and the 
Earth's rotation is under 1 KHz and is very 
small. The same cannot be said for the VHF 
uplink. Most of the signal drift heard on 
downlink signals are therefore the result of 
Doppler shift on the uplink signals. The 
proper operating practice is to adjust either 
the ground station or transmitter that is 
operating on the highest frequency to main-
tain a constant downlink frequency as heard 
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TABLE 3 

in the ground station receiver. In the case of 
Mode V/A, the uplink transmi tter frequency 
is adjusted during a satellite pass to maintain 
a constant downlink frequency. 

The RS-I 0 satellite travels along with a 
Russian navigation satellite and another 
Amateur satellite, RS-11, all on the same 
space platform. RS-10 and RS-11 are essen-
tially identical spacecraft with similar tran-
sponders and capabilities. RS-11 is turned 
off at the present time and serves as a back-
up should RS-I0 fail. 

RS-12 is in a similar situation, sharing a 
space platform with a navigation satellite 
and another Amateur payload, RS-13. At 
press time, RS-12 is active on Mode H/A, 
accepting uplin k signals between 21.210 MHz 
and 21.250 MHz in the Amateur 15-meter 
band, and generating downlinks in the Ama-
teur 10-meter band between 29.410 MHz 
and 29.450 MHz. Beacons can be heard on 
29.408 MHz and 29.454 MHz. 

Advanced Monitoring 

Monitoring communications taking 
place through any of the other OSCAR satel-
lites carrying linear transponders requires a 
VHF, UHF, or higher, SSB receiver and 
antenna system. As always, there are expen-
sive ways of setting up a receiving station, 
and there are "cheap and dirty" ways of 
accomplishing essentially the same task for 
far less cost. A good 2-meter multi-mode 
receiver (or transceiver) can form the basis 
of a good OSCAR satellite monitoring sta-
tion. A 2-meter receiver will directly receive 
Mode U/V transponder downlinks from 
OSCAR-10 and OSCAR-13 with the addition 
on an antenna system and perhaps a low-
noise pre-amplifier. A 10-meter receiver can 
be used to receive 2-meter signals with the 
addition of a receiving converter. The addi-
tion of 435 MHz, 1270 MHz, and 2400 MHz 
downconverters will allow reception of these 
bands by converting signals received in these 

bands down 
to 145 MHz. 
Downcon-
verters can 
sometimes 
be mounted 
directly at 
the antenna 
feedpoint to 
reduce the 
loss of the 
transmission 
line feeding 
the receiver, 
thus improv-
ing the re-
ceived signal 
to noise ra-
tio. 
Good 

VHF and 
UHF recep-
tion requires 
a low noise figure receiver ( or 
downconverter) front-end. It is usually best 
to have a noise figure of under 1 dB. Such 
noise figures are easily achieved with gallium 
arsenide field effect transistors (GaAsFETs). 
Circularly polarized yagis with gains of 13 
dBc or higher are generally used on 145 
MHz and 435 MHz. Loop yagis are popular 
on 1270 MHz, and parabolic reflectors with 
a helical feeds are a good choice for 2400 
MHz work. 

Some Amateurs use scanning receivers 
as low-cost downconverters to receive VHF 
and UHF signals on their HF general cover-
age receivers. They usually tap off the first 
I.F. ( typically 10.7 MHz or 21.4 MHz) of the 
scanner and feed it into their HF rig so they 
can tune in SSB, CW, and PSK signals not 
heard by the FM demodulator in the scan-
ner. Improved performance can be realized 
by using a low-noise preamplifier ahead of 
the scanner, and can rival the performance 
of a very expensive UHF all-mode rig. 

Predicted attitude of OSCAR-10 for selected dates in 1995 Data is by James Miller. G3RUH. 

Dale 
1995 Jan 23 [Mon] 
1995 Feb 20 [Mon] 
1995 Mar 20 [Mon] 
1995 Apr 17 [Mon] 
1995 May 15 [Mon] 
1995 Jun 12 [Mon] 
1995 Jul 10 [Mon] 
1995 Aug 7 [Mon] 
1995 Sep 4 [Mon] 
1995 Oct 2 [Mon] 
1995 Oct 30 [Mon] 
1995 Nov 27 [Mon] 
1995 Dec 25 [Mon] 

Key 
MON (deg) 
ALAT (deg) 
SA (deg) 
ILL% 
SEL (deg) 
SAZ (deg) 

AWN 
201 
199 
196 
193 
190 
188 
185 
182 
179 
176 
173 
170 
167 

ALAI 
-19 
-19 
-19 
-18 
-18 
-17 
-17 
-16 
-15 
-14 
-12 
-11 
-9 

SA 
16 
44 
72 
79 
52 
25 
-1 
-27 
-54 
-82 
-70 
-41 
-13 

ILL °/0 _Sft, 
96 -25 
71 30 
29 -27 
18 
60 
90 
100 
88 
57 
13 
34 
74 
97 

-15 
O 

17 
32 
39 
34 
20 
O 

-20 
-37 

Attitude longitude in orbit plane coordinates (BLON) 
Attitude latitude in orbit plane coordinates (BLAT) 
Sun Angle 
Percentage illumination = 100*COS(SA) 
Sun's elevation above orbit plane 
Sun's azimuth in orbit plane coordinates 

SAZ 
121 
150 
179 
203 
223 
242 
265 
295 
326 
351 
9 
27 
51 

&Le 
244 
252 
259 
266 
274 
281 
288 
296 
303 
310 
318 
325 
332 

&MN 
287 
283 
278 
274 
270 
265 
261 
256 
252 
248 
243 
239 
234 

Orbit plane 
coordinates: longitude 
is measured clockwise 
from perigee; latitude 
is measured up from 
the orbit plane. 

TABLE 2 

Transponder Mode Designations - Old and New 

Uplink Band Downlink Band Old Designation 
21 MHz 29 MHz Mode K 
21 MHz 145 MHz Mode T 
145 MHz 29 MHz Mode A 

145 MHz 435 MHz Mode 
435 MHz 145 MHz Mode J 

435 MHz 2400 MHz Mode S 
1270 MHz 435 MHz Mode L 

New Designation 
Mode H/A 
Mode HN 
Mode V/A 
Mode UN 
Mode V/U 
Mode U/S 
Mode L/U 

Newer satellite may combine several uplink bands into single or multiple 
downlink bands. The transponder designations will use the convention: 
uplink band(s)/downlink band(s). 

Tuning in the 

OSCARs 

OSCAR-10 suffered 
a electronics malfunc-
tion several years that 
has made commanding 
of the spacecraft impos-
sible. With no way of 
adjusting the attitude of 
the satellite, the solar 
panels drift in and out 
of sunlight. When the 
satellite experiences ex-
tended periods of dark-
ness, its battery supply 

runs down and users cease operation of the 
transponder. Another consequence of the 
loss of control is the antennas on the satellite 
do not always point toward the Earth. The 
result is weak and fading signals that are 
difficult to copy even by well equipped sta-
tions. Still, there are other times when the 
satellite can be heard with very strong sig-
nals. I've been able to hear signals down to 
OSCAR-10's transponder noise floor using 
an indoor antenna on several occasions when 
the satellite was close to perigee. OSCAR-
10's VHF downlink passband covers a range 
between 145.825 MHz and 145.975 MHz 
with a beacon carrier that can be heard 
intermittently on 145.810 MHz. 

OSCAR-13 is OSCAR-10's "younger 
brother". It's VHF down li n k extends between 
145.825 MHz and 145.975 MHz, and has a 
beacon on 145.812 MHz that carries telem-
etry and news in CW, RTIY, and PSK. It's S-
band downlink passband covers the spec-
trum between 2400.711 MHz and 2400.747 
MHz. 

The FUJI-OSCAR-20 satellite carries both 
analog and digital communication transpon-
ders. It's analog transponder downlink pass-
band extends from 435.800 MHz to 435.900 
MHz, and carries a CW beacon on 435.795 
MHz when the analog transponder is active. 
Otherwise, the PSKbeacon/digital transpon-
der downlink channel can be heard carrying 
1200 bit per second data on 435.910 MHz. 

LOS 

Well, that's all the time we have in this pass. 
In the next issue of Satellite Times, we will 
pick up the pace a bit and begin discussing 
some of the latest developments in the Ama-
teur Satellite Program. Happy DXing! Sr 
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/HE VIEW FROM BOVE 
By Jeff Wallach, Ph.D. 

Dallas Remote Imaging Group 

The Active Polar Orbiting 
Weather Birds 

In this issue will we start out with a review of the active polar orbiting weather 
satellites, and what you can expect to 

hear and image during the next few months. 
As we have discussed in previous columns, 
the United States and Commonwealth of 
Independent States (C.I.S.) have a fairly 
active constellation of the polar orbiting 
weather satellites, although not every plat-
form is active all the time. The trick is to be 
able to predict when and where these satel-
lites will be transmitting Automatic Picture 
Transmission (APT) imagery. This month's 
column will provide some tips and tech-
niques for finding those active (and some-
times new) birds rising over your horizon. 

Utilizing a current set of Keplerian ele-
ments (the radar observation data points 
provided by the U.S.Air Force that allow 
prediction programs to plot the positions 
of the satellites) will help you define the 
Acquisition of Signal (AoS) and Loss of 
Signal (LoS) times for individual satellites. 
But how do you know if the radiometers 
(image sensors on the satellites) will actu-
ally be transmitting imagery as the 
satellite passes your location? The 
best way is to turn on your weather 
satellite receiver, tune it to the ap-
propriate frequencies, and listen! 

Once a signal is acquired, you t 
APT ground station captures the> 
imagery and stores it to disk. Some 
of the more advanced receivers and 
APT software allow you to actually 
log the time, date, and frequency of 
the signals being captured to a file in 
your personal computer. Matching 
up the time and date of the signal 
acquisition with the satellite track-
ing program predictions will verifi 
which specific satellite your station 
has acquired. 

One interesting point is that if a 

signal is heard on a specific frequency that 
your satellite tracking program did not 
predict, it is very possible you have just 
stumbled across a new satellite platform, or 
an older satellite that has recently begun 
transmitting once again. This event recently 
happened at the Dallas Remote Imagery 
Group (DRIG) lab with Russian Okean 1-7 
satellite (more on this later). 

The United States NOAA 9-12 (NOAA 
13 is no longer operational) satellites have 
a fairly predictable schedule of transmis-
sions which are easily tracked. National 
Oceanic and Atmospheric Administration 
(NOAA) does schedule the APT transmis-
sions on their satellites when orbits are such 
that two spacecraft may be transmitting at 
the same time, on the same frequency. This 
is called a conflict alert, and one of the 
satellite transmitters may have to be shut off 
to reduce interference until the orbits sepa-
rate again. 

In contrast to the U.S. weather satellite 
system, the large constellation of Russian 
Meteor polar orbiters often change their 

transmission schedules and frequencies they 
transmit on. Figure 1. is a listing of the 
current U.S. and Russian weather satellite 
platforms, their active status, and current 
frequencies as of early November 1994. 

The Russians often switch the Meteor 
satellite (Meteor 2-21, 3-4, 3-5, etc.) trans-
mitters on and off depending on lighting 
conditions on orbit, new launch conflicts 
(other satellites such as Okean 1-7), etc. 
The best way to determine what is currently 
active is to monitor 137.300, 137.400, and 
137.850 MHz and match the active trans-
missions up with the predictions from your 
satellite tracking programs. Occasionally 
on old, inactive satellite is switched back on 
and may be observed transmitting imagery 
or just a dead carrier. 

Russians Launch New Okean 

Remote Sensing Satellite 

On Oct. 11, 1994, the C.I.S. launched a 
new remote sensing platform, the Okean 1-
7 (International Designator 1994-006A — 
Satellite Number 23317). This satellite was 
first observed transmitting by DRIG mem-
ber Esko Novaro on 137.400 MHz with both 
visible and radar imagery evident. This ser-
endipitous find was a good example of 
coming across a new satellite launch, based 
on signal acquisition at a time not pre-
dicted by the satellite tracking program for 
a particular ground station reference point. 
It is truly exciting to realize you have lis-
tened to a radio signal from a brand new 
satellite, and indeed, may be one of the first 
observers to log the frequency! Figure 2. is 
an APT image of the OXEAN 1-7 transmis-
sions. 

In the late 1970's, the former USSR 
began testing a new series of instruments 

that would complement standard 
meteorological payloads and pro-
vide information on ocean and ice 
conditions. After testing various 
equipment on four test launches 
during 1979-1981, the first proto-
type Okean satellite was orbited in 
1983 as Kosmos 1500. This was fol-
lowed by three other Kosmos pro-
totype launches. The first opera-
tional spacecraft (Okean-O) was 
launched in 1988. 

Okean satellites are a series of 
oceanographic payloads with real 
aperture side-looking radars, vis-
ible, an IR imagery. The Russians 
indicate these satellites "....are for 
all-weather monitoring conditions, 
all-weather monitoring of wind-in-

FIGURE 1 

Active Weather Satellites 

Satellite  
NOAA 9 
NOM 10 
NOM 11 

NOM 12 
NOAA 13 
NOAA-J 

Frequency  
137.620 MHz 
137.500 MHz 
137.620 MHz 

137.500 MHz 
137.620 MHz 

Meteor 2-21 137.850 MHz 
Meteor 3-5 137.850 MHz 
Okean 1-7 137.400 MHz 

Active  
On 
Off ( Conflict with NOAA 12) 
Burst on, no image ( problem 
with spacecraft?) 
On 
Spacecraft deactivated 
Launch scheduled for Dec 4, 
1994 — Vandenberg Air Force 
Base, Calif. 
Off 
On 
Off after transmitting for several 
weeks — launched Oct 11, 1994 
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FIGURE 2: APT image from Okean 1-7 satel'ite FIGURE 3: Okean sated/fe image of Florida and Cuba (Pnoto 
(Photo courtesy of the Dallas Remotz Imaging Group, courtesy of the Dallas Remote Imaging Group) 

duced seaway, storm and cyclone 
regions...radar and optical monitoring of 
dynamic phenomenon and the ocean sur-
face zones, internal waves, upwelling, 
etc ". U.S. intelligence analysts believe 
this series was the precursor to advanced 
intelligence satellites monitoring U.S. Nays; 
movements...similar to the U.S. White 
Cloud satellites. Figure 3 is an older image 
from an Okean satellite showing Cuba and 
Florida in the image swath. 

Late reports indicate that Okean 1-7 is 
no longer transmitting on 137.400 MI-la 
while over the U.S., and these initial trans-
missions may have been for testing and 
calibration purposes only. 

C.I.S. Launches Elektro 

Geostationcrry Spacecraft 

There have been several reports that 
the C.I.S. has launched its long-awaited 
Elektro (GOMS) geostationaryspacecraft. 
This is the C.I.S. equivalent of the U.S. 
GOES constellation of geostationary me-
teorological satellites. The Elektro space-
craft is international designator 1994-069A 
and satellite number 23327. It is currently 
located at 88 degrees east, and is a three-
axis stabilized spacecraft. 

NOAA-J Launch in December 

The NOAA-J meteot ologica. satellite is 
scheduled to be launched from 
Vandenberg Air Force Base, Calif. on Dec. 
4, 1994. The spacecraft will be launched 
into a near-polar orbit at 2:00 a.m. local 
time. Your "View from Above" editor has 
been invited by NASA/NOAA to attend 

the launch and make a presentation after-
ward to an educator's conference. Thehigh-
lights of the launch, with photographs and 
initial imagery will be presented in a future 
"View from Above" column. 

Final Report on NOAA 13 

Satellite Failure 

The National Aeronautics and Space 
Administration (NASA) and NOAA have 
released the final investigation report on 
the failure of NOAA 13. NOAA I. later 
designed NOAA 13. was launched on Aug. 
9, 1993 into a 870 km. near polar orbit. from 
Vandenberg Air Force Base, Calif. 

During orbit number 175. 12 minutes 
after the satellite's last communication with 
the NOAA Command and Data Acquisi-
tion site in Wallops Island, Va., the satellite 
failed. When controllers communicated 
with the satellite and found it operating 
normally on orbit 175, they followed stan-
dard procedures and turned their atten-
tion to other operational satellites. Con-
trollers did not communicate with the 
NOAA-13 ptatform again until orbit 177. 

At that point the operations crew noted 
battery low voltage and high temperature 
flags on all three batteries, which were the 
first indications of a problem, the board 
reported. Controllers were unable to ac-
quire a signai from the spacecraft on orbit 
178, the board indicated, and orbits 179 
and 180 were not monitored because the 
spacecraft did not pass over either ground 
station at Wallops Island, Va. or Fairbanks, 
Alaska. On orbit 181, the satellite recovery 
procedures were started, however, to no 

mail. No further signals were received from 
the spacecraft. 

The 12-member investigation board at 
NOAA found that a short circuit prevented 
the solar array current from powering the 
spacecraft and recharging the batteries. In 
the board's 36 page report, it indicated that 
the failure most llelv occurred in a battery 
charge assembly on the spacecraft. Based 
on telemetry from the satellite, the board 
indicated the most probable cause was a 
1.25 inch screw that extended too far below 
an aluminum plate designed to dissipate 
heat. The pointed end of the screw pen-
etrated the insulation and made contact 
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catile prices and get muni channels! 

Satman Inc 
800-472-8626 

IT'S A TRAGEDY 
YOND DESCRIPTION. 

96,000 acres of 
irreplaceable rain forest 
are being burned every 
day. soin The National 
Arbor Day Foundation 

and support 
Rain Forest 
Rescue 

1?,eitsFerest 
ivsne_ 

Call Rain Forest Rescue. 

1-800-255-5500 ei) The National  
Arbor Day Foundation 

January,Tebrucrry 2995 SATELLITE TIMES 65 



with a radiator plate, causing the short 
circuit. The short circuit effectively pre-
vented the solar arrays from powering the 
spacecraft, forcing the spacecraft to rely on 
its batteries. 

Without power from the solar arrays, 
the batteries could not recharge and ex-
hausted their power, leaving the satellite 
with no power to operate its instruments or 
to communicate with the ground. 

"...The board concluded that the de-
sign of the charge assembly is prone to 
failure of this type the design requires 
meticulous construction procedures, and 
there are many areas where a short could 
occur...." said Jeremiah Madden, of NASA's 
Goddard Space Flight Center. 

The board made 21 recommendations 
for future NOAA spacecraft, included as 
appendices to the Report. The recommen-
dations included a thorough review of and 
modification of work in process by experi-
enced personnel, modification of the heat 
sink in the battery charge assembly, and 
improvements in some of the spacecraft's 
software routines. The failure team also 
recommended that NOAA upgrade its 
ground stations so that health and safety 
telemetry may be taken from operational 
satellites during every orbit. 

To correct the NOAA-13 deficiencies 
on the NOAA-J spacecraft modifications in 
the area where the failure most probably 
occurred have already been made, accord-
ing to Charles Thienel, Associate Director 
of Flight Projects for meteorological satel-
lites at NASA's Goddard Space Flight Cen-
ter. 

GOES 8 Status Update 

The post-launch test period for GOES 8 
ended on Oct. 26, just prior to the hand-
over of the satellite to NOAA for routine 
operations. There were 237 of the planned 
313 post launch tests that were successfully 
completed, and another 31 are currently 
underway. Some testing will continue, with 
minimum interference to routine opera-
tions, through the end of December. In 
early 1995, NOAA plans to move GOES 8 to 
replace Meteosat-3 at 75 degrees west as the 
'east' bird (it is currently at 90 degrees 
west). 

The GOES 8 sector center points are as 
follows: 

EA2=38N 85W 
EC1=20N 94W 
EA3=38N 100W 
ED1=00N 90W 

EB1= 34N 78W 
KF1=37N 97W 
EB2=33N 94W 

The sectors EA2, EA3, EB2, EC1, and 
KF1 are transmitted at H+00 and HH+30. 
ED! is transmitted at H+15; EC1-W and 
ED1-WV are transmitted at H+45. These 
are image sectors that are centered as listed 
above, an using the water vapor enhance-
ment curves as described in the GOES 
Users Guide. 

How to Interpret GOES 

Header Codes 

An educator from Miami, Fla, recently 
called the DRIG office requesting informa-
tion on how to interpret the header line on 

the GOES imagery transmitted by the vari-
ous services. Since this is an often-asked 
question, we thought it useful to provide a 
brief summary of those headers as is shown 
in Figure 4. 

If you are currently operating an APT, 
WEFAX, or HRPT ground station, please 
send in your images to DRIG and we will 
gladly publish them here in Satellite Times! 
You may simply upload the image to the 
DRIG BBS at (214) 394-7438 for conver-
sion to hardcopy. We look forward to hear-
ing from all our ST readers and discussing 
their questions on remote imaging from 
space! SI 

FIGURE 4 

GOES imagery header interpretation 

Sample GOES Imagery Coded Identification Header: 

1230 11JN94 
a 

29A-2 
cde f g h i 

01044 18162 DB5 

a. Greenwich Mean Time in hours and minutes indicating times of actual picture start 
b. Calendar day, month, year 
c. Line Stretcher/Data buffer Identification 
d. Satellite Identification 

1-SMS-1 2=SMS-2 3=GOES-1 4=GOES-2 5=GOES-3 
6=GOES-4 7=GOES-5 8=GOES-6 9=GOES-7 

e. Image Type 
F=Full Disk IRE=Equivalent IR SectorA,B,C,D = Denotes Visible sectors as well as the 
mode of operation 

f. Resolution of image in kilometers 
1=1 km 2=2 km 4=4 km E=7 km ( IR) sector 
Enhancement curve identified for InfraRed IR data only. Two letters (AA through ZZ) in 
this position identifies the enhancement curve displayed. A single letter, Z. identifies the 
enhancement curve used on full-disk IR data. No letters signifies no enhancement was 
used. 

h. Starting Scan line number from the image (Y axis) 
I. Vernier correction factor for starting scan line number 
j. The X axis element number of the midpoint on each horizontal line contained in the 

sector. 
k. Vernier correction factor for sector location 

Section Location codes: 

1. Major NESDIS hub for which 
S=San Francisco 
K=Kansas City 
D=Washington, D.0 
M=Miami 
A=Anchorage 

2. Sector Resolution in kilometers, except for equivalent IR products 
A= 1 km B=2 km C=4 km D=7 km 

3. Identifier number for specific standard sector ( 1-9) 

the sector was generated: 
W=Washington complex 
WB=4km. geographic sector with 2 km resolution 
WC=7 km geographic or Full Disk, 4km. 
H=Honolulu 
G=New Orleans 
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SWAGUR Enterprises 
Box 620035 - Middleton, W I 53562-0035 

Voice - Fax Phone 608-592-7409 

The SWAGURSAT allows the owners of ICOM R7000 8( R7100 receivers to receive \AEFAX 
images in full resolution 40 KHz). The SWAGURSAT is in use all over the world. It has 
received favorable reports in several magazines. Many fool the SWAGURSAT approach is 
the more cost effective because you do not have to invest funds in a dedicated receiver 
which vll only listen from 137 to 138 MHz. The SWAGURSAT allows you to use a general 
coverage receiver which can be used on many other frequencies as well. The cost of 
the SWAGURSAT is only $ 220.00 plus $ 8.75 US ($ 25.00 foreign) shipping 8( handling, 

SWAGUR-AMP This is our new Low Noise Amplifier G_Nn. It covers the range of from 1500 
to 1700 MI-b. It has a noise figure of 0.7 dB, a gain of 35 dB and it is powered by 12 volts 
DC which is supplied to the LNA through its food line (coax). It is 2-5/8 inches long, 1-7/8 
inches wide and 1 inch deep. It is rigidly mounted to our feed horns with an "L" bracket 
thereby reducing the strain on the "N" connectors. The cost of the SWAGURAMP is only 
$199.95 plus $ 8.75 US ($ 25.00 foreign) shipping 8( handling. 

SWAGUR-HORN. - C. This food horn was developed to be used with a satellite dish. It 
receives circularly polarized signals, like those sent by orbiting satellites. It also receives 
linearly polarized signals. You can attach your own Low Noise Amplifier (LW) or purchase 
one from us. The food horn measures approximately 6-1/8 inches in diameter by 5-1/8 
inches long. It has a single "N" connector on its back plane. Why spend a lot of money 
on a combiner, lossy connectors and matching sections when receiving the polar orbiters 
or GOES satellites? The cost of the SWAGURHORN - C is only $ 120.00 plus $8.75 US 
($25.00 foreign) shipping 8( handling. 

SWAGUR-DISHES. Our satellite dishes range in size from 2 feet to 10 foot. The dishes are all 
painted, spun solid aluminum. They can be purchased with or without a mounting ring 
attached. We also supply polar mounts and struts for mounting feed horns. We can 
provide complete dish assemblies. These assemblies can include a feed horn and low 
nase amplifiers. Rices vary according to your requirements. A 2 foot dish without 
mounting ring is $ 27.00 while a 10 foot dish with polar mount, food horn and struts is 
$715.00. Shipping and handling depends upon dish size. 

SWAGUR-HOODS. Cur camera hoods allow you to photograph your computer or 
television screen without the usual problems. These hoods give the camera a steady 
base and focusing becomes very easy. The hoods block stray light and glare from 
reflecting into the camera lens. These hoods work wth your 35mm camera or we can 
supply a special Ralaroid camera for black 8( white or color instant pictures. Rices range 
from $ 70.00 to $550.00. Our hoods fit most 35mm cameras. Shipping and handling 
charges depend upon the size of hood you want. 

\AEFAX SOFTWARE. We can provide OFS McrtherFAX software for use with your image 
capturing system. The cost of the new PCMCIA (credit card) plug-in card and software for 
laptop computers is $495.00. This card will also work with desktop computers if you use 
the buss adapter board. The original MatherFAX card for desktop computers is still 
available for only $445.00 which includes the software. 



bid ERSONAL AGIDMMUNICATION ATELLITES 

Donald E. Dickerson, N9CUE 

A Space Odyssey 

An odyssey, by definition, is "an 
adventure of epic proportions". 
This makes the name that TRW 

chose for it's new personal communica-
tion satellite system all that more appro-
priate. Not only is TRW's proposed sys-
tem an odyssey in the type service it hopes 
to provide, but also in the method chosen 
to deliver this service. 

Odyssey is designed to provide its cus-
tomers with a worldwide, personal com-
munications network via satellite. Odys-
sey will provide subscrib-
ers with voice, data, pag-
ing and messaging ser-
vices to other portable 
and mobile users around 

the world. The customer 
will use a small, cellular 
compatible, phone style 
handset to communicate 
via the Odyssey space net-
work. 
TRW hopes to begin 

launching elements of 
their personal communi-
cationssatellites (PCS) sys-
tem by the third quarter 
of 1998 and with full con-
stellation of 12 satellites 
in orbit by 1999. 

The Odyssey PCS sys-
tem architecture is based 
on a series of satellites 
placed into a medium 
earth orbit (MEO). This 
is one of the unique fea-
tures of Odyssey system. 
These spacecraft will or-
bit in three planes with a 
50 degree inclination, at 
roughly 10,354 km or 
6,420 miles altitude. 

As few as 9 satellites 

will be needed to provide worldwide cover-

age to customers. Utilizing the 12 satellite 
configuration would keep two satellites vis-
ible at all times from each land region. 
Each spacecraft would be able to provide 
service to any particular location for ap-
proximately two hours and provide a high 
enough elevation angle to avoid interfer-
ence from terrain, trees, buildings and 

other manmade objects (one satellite in 
each land region would always be above 30 
degrees elevation). 

It's the medium earth orbit that will 
make Odyssey the unique system it is. This 
orbit allows you to provide world wide cov-
erage with the least amount of satellites. A 
low earth orbit or LEO system would re-
quire between 48 and 77 spacecraft to pro-

vide the same coverage. MEO constella-
tions also allow the spacecraft to avoid at-

mospheric drag, which shortens the life 
span of LEO spacecraft. 

Low altitude satellites can also encoun-
ter high levels of radiation from the Van 
Allen Belt while over the South Atlantic in 
an area known as the South Atlantic 
Anomaly. Van Allen radiation bombard-
ment can damage or completely destroy 
spacecraft systems if proper shielding is not 
employed. 

The main advantage MEO systems have 
over geosynchronous systems is consider-
able savings in launch cost, lower spacecraft 
power requirements, better propagation 
characteristics, and the most important item 
of all, low-cost, low-power, light-weight, 
omni-directional hand-held transceivers 
that customers can carry and use just like 
their cellular phone. 

In the Odyssey satellite system, these 
transceivers will use both terrestrial and 
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satellite based communications systems, 
truly making them a user friendly Space 
Phone. When the customer is out of range 
of ground based cellular systems, his hand-
set will automatically access one of the wait-
ing spacecraft of the Odyssey system. 

How does this system work? 

Let's first take a look at the spacecraft. It 
is based on TRW's very successful Fltsatcom 
spacecraft which provides communications 
for the US Navy, Air Force and the National 
Command Authority. The Odyssey space-
craft will weigh in at over 2500 pounds 
(1125 kg) with a power capability of 1800 
watts in orbit. TRW plans to use the Atlas 
2AS-class boosters to launch two spacecraft 
at a time into orbit. Even though the space-
craft will be in an orbit that avoids some of 
the radiation problems encountered at 
lower orbits, each satellite will be radiation 
hardened against both the Van Allen Belt 
and solar flare radiation. This, along with 
improvements in micro-electronics, should 
help each spacecraft realize a life expect-
ancy of 15 years. 

The spacecraft is a square with two solar 
wings. the top portion of the spacecraft is 
used by the apogee engine, the bottom is 
covered with K, C, S and L band omni 
antennas. There is a S- and L-band reflector 
on each side of the spacecraft. Each reflec-
tor has a 19 element configuration attached. 
This 19 beam array is steerable and will 
allow phone conversations to continue with-
out cell-to-cell handoff interruptions other 
systems might incur. 

Each of the beams will have a 5 degree 
beamwidth. Each beam will also be assigned 
one third of the frequency allocation for 
this service (MSS or Mobile Satellite Ser-
vice). This means that the 16.5 MHz wide 

APOGEE 
INJECTION 
ENGINE 

REACTION 
CONTROL 
THRUSTER 

19 ELEMENT 
1.-BAND FEED 

L- BAND ANTENNA 

MULTI-LAYER 
INSULATION 

COMPONENT WEIGHT illei) POWER (Wan) 

PAYLOAD AIM 1200 
SPACECRAFT BUS 1170 600 
PROPELLENT 880 — 
TOTAL S/C 2500 1800 

satellite band will have three 5.5 MHz chan-
nels — three channels for uplinks and 
three channels for downlinks. 

O.K., so now you think you've found a 
weakness in the system, or at least a bottle 
neck because there are only three chan-
nels, right? 

Think again. The three downlink chan-
nels will be in the S-band. They will be 
centered at 2486.42, 2491.75 and 2497.06 
MHz. The uplink channels will be centered 

on 1612.32, 1618.25 and 1623.58 MHz in 
the L-band. I say centered because Odyssey 
will use Spread Spectrum (SS) techniques. 
These SS transmissions from the space-
craft will use a code division multiple ac-
cess (CDIV1A) format. SS/CDMA was cho-
sen over time division multiple access 
(TDMA) and frequency division multiple 
access (FDMA) formats because it does not 
require complicated and expensive fre-
quency coordination between multiple 
users. Another smart design feature of the 
Odyssey spacecraft is that they will not 
process any signals, but simply relay them 
between ground stations, both users and 
gateways which interface terrestrial systems 
as needed. This keeps the satellite commu-
nications packages simple to design and 
inexpensive to operate. 

TRW's system calls for the use of two Ka-
band ground stations in the U.S., one on 
each coast of the United States. There will 
be a total of 10-11 of the ground or gateway 
stations worldwide. These gateways would 
provide control of the spacecraft systems, 
monitor telemetry and process the signals 
from the users as needed and interface 
with ground telephone systems, computer 
networks etc. Each ground station will be 
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• Boardwatch/Connect/USA Today Doors 
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Odyssey 
System 

Overview 

SPACE SEGMENT 
• 12 Satel des 
• 3 Planes 
• 5600 nm/55-
• Dual Coverage of CONUS 

SUBSCRIBER SEGMENT 
• Up to 400 Circuits 
• Handheld Units (0.5 Watt) 
• AnywhE re in CONUS 
• CDMA 

GROUND SEGMENT 
• Two Gateways 
• K-Band Terminals 
• Satellite Control 
• Network Control and 
Traffic Routing 
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equipped with four 16.4 foot (492 cm) 
tracking antennas. They will be spaced 18.6 
miles (30 km) apart. Three of the antennas 
will be used to communicate with a main 
satellite passing overhead. The 4th antenna 
will track a second satellite so handover, 
when necessary, will take place without any 
disruption to the user. The antenna spac-
ing is an important factor in this diversity 
reception technique. Rain can attenuate 
Ka-band signals causing signal outages. Rain 
cells are usually smaller than 18.6 miles. 
This should keep at least one of the anten-
nas in the clear regardless of the weather 
conditions, assuring proper signal strength. 

The ground stations will control the 
beam and frequency assignments for each 
caller by way of an order wire. This is a 
industry name for the control channel, 
possibly in the C-band. Each of the 19 
beams have their own channel assignments 
and CDMA code. The typical cell or area 
covered by a single beam antenna is ap-
proximately 500 miles (800 km) in diam-
eter. Both channel coordination and satel-
lite handoff, during long telephone con-
versations, are preformed without the cus-
tomer noticing. 

The Odyssey handsets will look much 
like any cellular telephone and will work on 
either ground based cellular systems or 
TRW's satellite system. The handset will use 
an antenna of a quadrifilar helix design 
and have a 0.5 watt RF output for both voice 
and data modes. 

How the System Works 

So now lets take a walk through the 
system as we place a call from our Odyssey 
handset. You turn the phone on and punch 
in your number. If you are out of range of 
ground based cellular, your handset will 
access on of the two Odyssey spacecraft 
overhead. You will be uplinking a signal on 
the order wire for coordination of your call 
at the same time your voice/data channel 
will be uplinked using Spread Spectrum on 
a frequency in the L-band ( 1.6 GHz) with 
half a watt RF output. You will be assigned 
the beam with the strongest signal to a 
ground station. The spacecraft will then 
downlink your signal in a frequency divi-
sion multiplex (FDM) format at 20 GHz. 
The ground station will then access an-
other spacecraft with a 30 GHz FDM signal 
if your calling Europe, for example. If the 
party on the other end is using a Odyssey 
handset the signal will be downlinked using 
SS/CDMA on a 2.4 GHz frequency. Your 
handset will then receive a 2.4 GHz S-band 

signal from the spacecraft to complete the 
loop. If the party you were calling has a 
regular telephone. The ground station will 
dump your signal into a public switched 
telephone network (PSTN). 

User cost are expected to be $250-300 
for the cellular phone-style handset, a $24 
monthly charge, and 65 cents/minute ac-
cess fees, though these may vary. 

Odyssey, with two satellites in view, will 
be able to provide up to 4600 voice chan-
nels simultaneous and do it with cellular 
compatible, portable handheld units. The 
Odyssey system will provide world wide cov-
erage with greater flexibility and lower cost 

than most other systems that have been 
proposed for the PCS service. TRW will do 
it with fewer satellites, with longer satellite 
life expectancy and fewer launch vehicles 
which lowers the over all system cost consid-
erably over LEO systems. 

Odyssey is the first personal communi-
cations satellite system we have looked at in 
detail. We have also reviewed some of the 
ground breaking research and develop 
ment that NASA/JPL and their contractors 
have done in this area. We will, in future 
columns, consider other proposed mobile 
satellite services. See you next time around. 

Sr 

A QUALITY SATELLITE 

SCPC AUDIO RECEIVER 
AT AN AFFORDABLE PRICE 

SIP' 

UNIVEASAL 

aS211 
SCPC At101-0 RECE/VER 

NM« /If 1101. !WIMP 

UNIVERSAL SCPC-100 AUDIO RECEIVER 

SPECIFICATIONS 
STABLE, MICROPROCESSOR CONTROLLED TUNING. 
• 50 CHANNEL MEMORY RECALL • COMPATIBLE 
WITH 950-1450 BLOCK SYSTEMS. • 3 MINUTE HOOK-
UP. • LARGE L.E.D. TUNING SCALE. • RECEIVES C 
AND KU BAND SCPC. • DOES NOT DISABLE VIDEO 
WHEN IN USE. 

SERVICES ON SCPC 
HUNDREDS OF QUALITY SCPC CHANNELS ON SAT-
ELLITES - SPORTS - AP - UPI - RADIO NETS - HOME 
TOWN SPORTS & RADIO - RACING - TALK SHOWS - 
CLASSICAL ROCK & JAZZ • RADIO STATIONS - 
FINANCIAL NEWS AND MORE. 

PRICE $439.m + S&H — TO ORDER CALL: 1 - 614 - 866-4605 

UNIVERSAL ELECTRONICS, INC. 
4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232 

(614) 866-4605 FAX (614) 866-1201 

TINY 18" SATELLITE DISHES 

MINIATURE 
SATELLITE 
DISHES 
'Ow tVeie. I1E•Innirort 

61)y 128 pages 

ALL YOU NEED to KNOW 
• How these systems work and how to install them 
• The major players, their satellites and plans 
• The competing programming packages 
• A low-cost upgrade of TVROs to DBS/TVRO 
• How pirate-proof are the new systems 
• And much more... 

CALL 1-800-483-2423 
(MasterCard, Visa or Amex Accepted) 

or 

SEND $20 plus $4 s/h to: 

BAYLIN PUBLICATIONS 
1905 Mariposa, Boulder, CO 80302, USA 

THE FUTURE IS HERE! 

Jan uctry/February 1995 SATELLITE TIMES 71 



By Jeffery M. Lichtman 

Radio Astronomy and Other 

Civilizations 

re we alone in the universe?“ 
This is a question many 

people have asked themselves 
while gazing up at a star filled sky since the 
beginning of man's existence. 

Two philosphers thought about this 
question many centuries ago. The first one 
was Lucretius, a Romam philospher, 1st 
century BC and the other was Teng Mu, 
13th century philospher. Mu wrote; 

Heaven and earth are large, yet in the 
whole of space they are but as a small 
grain of rice. It is as if the whole of empty 
space were a tree, and heaven and earth 
were one of its fruits. Empty space is like 
a kingdom, and heaven and earth no 
more than a single individual person in 
that kingdom. Upon one tree there are 
many fruits, and in one kingdom many 
people. How unreasonable it would be 
to suppose that besides the heaven and 
earth which we can see there are no 
other heavens and no other earths? 

• Scientists have been studying the evolu-
tion of the universe and have concluded 
that it came into existence 15 billion years 
ago from one gigantic explosion usually 
referred to as "The Big Bang". Clouds of gas 
and dust were blown out in all directions. 
These clouds of gas and dust started to 
coalesce some 5 to 10 billion years ago. 

These clouds are what we now know as 
galaxies. Our Milky Way is just one of the 
millions of galaxies containing billions of 
stars each. 

Our planet is a mere speck on the beach 
of the shores of the universe. Located about 
20 thousand light years (Light Year=9.46 x 
1012 km) from the edge °four galaxy and 30 
thousand light years from the center as 
shown in figure 1. 

NASA was conducting a project SET! 
(Search for Extraterrestial Intelligence) 
with projects such as the Microwave Ob-
serving Project ( 1000 - 3000 MHz), Sky 
Survey and the HRMS (High Resolution 
Microwave Survey). An amendment was 
introduced and passed in Congress by Sena-
tor Richard Bryan from Nevada on Octo-
ber 23, 1993 to end funding for the HRMS 
program. In effect, the program a detec-
tion of extraterrestial intelligence would 
have to find funding elsewere in order to 
survive. 

The SET! Instutite, a non-profit Califor-
nia corporation located at the NASA Ames 
Research Center, Moffett Field, CA, is now 
conducting Project Phoenix. In a recent 
phone call to Robert Arnold, Research As-
sistant at the institute, he elaborated on 
how the Phoenix project is getting ready to 
start a 5 month all sky survey at the Parkes 
Radio Observatory, located at Mopra, Aus-
tralia. In addition, they are seeking 3 mil-

lion dollars a year from the private sector to 
fund on going programs. YES! they will 
accept your donations. 

Amateurs Take up the Slack 

Over the past 10 years, a few SARA 
(Society of Amateur Radio Astronomers) 
members have mounted their own private 
searches. Robert Stephens was the first 
amateur radio astronomer I met conduct-
ing a private SET! search. Bob purchased 
an abandoned over-the-horizon radar site 
overlooking the Great Slave lake in north-
ern Alberta, Canada. The site was originally 
used to detect possible missle attacks. Bob 
is a talented person with a high degree of 
knowledge of receiver and computer tech-
nology and fabrication. Bob purchased and 
built all the equipment that would be 
needed to conduct his own research. The 
site unfortunately was bought out from 
under him by a sneeky developer inter-
ested in building condos. 

Bob has since packed up and moved to 
another part of Canada to continue his 
work. He has struggled to obtain private 
funding over the years for his corporation 
and he has not given up his day job. In a 
recent phone conversation, he is still inter-
ested in conducting a SETI search if the 
proper individuals and funding could be 
found. He will even supply all the neces2ry 
receiving equipment. 

Another independent search has been 
mounted by SARA member Robert Gray of 
Chicago, IL. Robert's "Small SET! Radio 
Telescope" has been in operation since 
1983. The system consists ofa fully steerable 
12 foot parabolic antenna with a helical 
feed (circularly polarized) which has a 3 
degree beamwidth. In addition, to the sen-
sitive receiving equipment he has a 256 
channel spectrum analyzer, microcontroller 
and a CompuPro 8-bit microcomputer. 

The specs on receiver sensitivity are 
impressive. The receiver can detect a 1000 
milliwatt transmission from a 300 foot an-

tenna at a range of up to 50 light years. 
Robert has been searching for the elusive 
WOW signal first detected at the OSU (Ohio 

FIGURE 1 CENTER OF GALA\ 1 
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State University) Big Ear 
Radio Telescope. This sig-
nal was detected at OSU 
some years back, the signal 
fit all the parameters and 
when the technician saw the 
printout, his comment was 
WOW! needless to say, the 
name stuck. Robert is also 
planning a system to search 
for isotropically detectable 
beacons — a class of inter-
stellar signal which would be 
strong enough to detect with 
an omnidirectional antenna. 
A more recent endeavor 

has been mounted by SARA 
members Bob Lash and Mike Fremont in 
California, in the wake of the cancellation 
of the NASA all-sky survey. This SETI ca-
pable radio telescope is also known as the 
BAMBI (Bob And Mikes Big Investment) 
project. The system, now in full operation, 
was designed for work in the 4 GHz range. 
The system for Phase I is a standard radio 
astronomy total power system. Phase II is 
designed for narrow band SETI as shown in 
figure 2. 

Bob and Mike both agree that the radio 
sky at 4 GHz is an interesting place. While 
sources emitting by the synchrotron 
continious polarized radiation emitted by 
fast moving electrons spiraling aroundmag-
netic lines of force in the prescence of a 
magnetic field) (e.g. supernova remnants 
and radio galaxies) are less intense than at 
lower frequencies, thermal sources such as 

BAMBI Radio Telescope (Courtesy of BAMBI) FIGURE 3: 

hot ionized gas clouds of hydrogen (areas 
of star formation) and other thermal emis-
sions from the plane of the galaxy are 
actually stronger. 

Data reduction for this project will be 
run on a high resolution FFT (Fast Fourier 
Transform) spectral analysis on the output 
of the spectrum analyzer using IBM-PC 
computers as shown in figure 3. 

With all the stars above and all thesr 
sensitive receivers and dishes pointed at the 
sky, do you think there is a chance of 
hearing a faint wisper? As Bob Stephens plot 
it when asked by a CBS news crew, do you 
think there is anyone out there? He re-
sponded, "If You Don't Try, You'll Never 
Know". 

There are many areas of SETI not men-
tioned, some of those deal with the biologi-
cal aspects and also a new branch called 
  visual SET!. For those ofyou 

interested in further read-
ing, a comprehensive read-
ing list may be obtained 

55 ce from the Planetary Society, 
65 North CatalinaAve., Pasa-
dena, CA 91106 (818) 793-
5100. Further information 
and donations may also be 
addressed to the SETI Insti-
tute, 2035 Landings Dr., 
Mountain View, CA 94043. 
My thought is, that any of 
you requesting information 
should include a small mon-
etary amount to cover mail-
ing etc. since the SETI Insti-
tute is a non-profit organi-
zation and trying to achieve 
alot with dwindling funds. 
A SETI publication is 

available for a $29.00 char-
ter subscription from; SETI 
Quest, 174 Concord St., 
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Peterborough, NH 03458-
0874. (603) 924-7408. This 
publication is extremely in-
formative and covers all as-
pects of SET', including vi-
sual SETI. It is well worth the 
money. 

Those of you who are 
interested in the area ofSETI, 
radio astronomy or want 
membership information. 
may contact the Society of 
AmateurRaclioAstronomers, 
247 N. Linden St., Massa-
pequa, N.Y. 11758. Si 

I wcruld like to thank Robert Arnold of the 
SETI Institute, Bob Lash, Mike Fremont, Robert 
Gray and Robert Stephens for material used in 
this article. 

PORTABLE 
SATELLITE ANTENNA 

Complete 3' KU Band System 

For Free Information Package and Pricing 

CAD • Call 219-236-5776 • = 
R.C. Distributing • PO Box 552 South Bend. IN 46624 

LI Satellite Pro-_ Earth satellite track-
ing software for high accuracy ephemeris & for 
optical & radio tracking (uses USAF SGP4/SDP4 
propagation models). Flies up to 200 satellites si-
multaneously, manage database of up to 20,000 
satellites; edit, add or delete. Comes with nearly 
4,000NORAD 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 orders, FAX to 412-
422-9930. Zephyr Services, 1900 Murray 
Ave. Dept. S, Pittsburgh PA 15217. Thousands of 
satisfied customers. Our 14th year. FREE Catalog. 
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By Todd D. Dokey 

Electronic Mayhem or Yet 
Another Use for GPS 

Whenever I 
decide to perform 
some brazen task of 

ingenuity on a whim, I usually end 
up wishing I had a warehouse of any-
thing I might think of, just so I could try 
it out. For this little project, as usual, this 
was not the case — no warehouse. How-
ever, my room (that cave of hoarded re-
ports, information and just plain junk) was 
made to disgorge sufficient parts for a week-
end "hands on" experiment. 

Naturally it was not to go entirely as 
expected. It easily reached the point of, 
"why did I ever think I wanted to do this 
today?" — which is usually about 2/3 of the 
way into the deal and more than 1/2 the 
way through the day. So you finish, out of 
tenacity, because you don't really want to 
clean the mess up without results or admit 
defeat in public! 

Everyone supposes it is always a "no-
brainer" installation. (They are, aren't 
they?) —just ask Murphy. This time was no 
exception to the rule. hall started out when 
some of us tech no-geeks (that's "dweebs" in 
some circles) decided to play around com-
bining technological themes. These themes 

were, computer net-
works, radio monitoring and 

direction finding, and naturally 
Global Positioning System (GPS). 
Not your basic "garage band" kind 

of project, but certainly something that 
can be thrown together if one has the parts 
on hand. (Being a pack-rat at heart, I did 
have most of the parts on hand even though 
I almost needed a GPS receiver to find 
them in my room!) Another useful ingredi-
ent in these projects is what military drill 
instructors call, "Want-to" and " Gotta have 
It. 

Installing computer equipment can 
sometimes be quite a headache. All the 
installations in the world never seem to 
quite prepare you for the one you currently 
are involved in completing. Its always sup-
posed to work! 

The basics of this quick and dirty setup 
consisted of three IBM compatible PCs 
running their assorted versions of DOS and 
three ethernet cards. The cabling between 
the machines was coax. One of the ma-
chines on the network was a 486/66 box, so 
we decided to use this one as a file server 
and time reference standard. 

Most network software permits you to 
time synchronize a local PC from the host 
PC of your choice over the network. If you 
do not have a GPS or other time reference 
receiver attached to your network in some 
fashion, you can access accurate time by 
using time code programs like TimeSet or 
Navytime (see your favorite BBS) which use 
your modem to call the National Institute 
of Standards and Technology (NIST) or 
U.S. Navy modems that are set up for this 
very purpose. These programs permit you 
to time synchronize your PC to the atomic 
clock at either institution. 

Once you have a central PC that is the 
"clock" for the rest of the network, you can 
have the network software access the PC 
used for the time/date standard, and syn-
chronize to it. As you might guess, a PC 
clock can drift over time. In some cases 

while a PC does a great deal of thrashing in 
a database or other high demand or time 
specific operation (some digital mode de-
coding software is so time related it throws 
the system clock off), the internal clock 
time can shift by several minutes. In addi-
tion, speaking generally, most network time 
synchronizers do not update the time/date 
continuously, but pick the time 
off on demand (once) when you execute 
the command to go get the time. Keep 
these things in mind if you have problems 
with your time accuracy. 

The cabling can be a headache if you 
have not done this very often. The easiest 
mistakes to make are these: 1) That you 
think you can plug the BNC connectors 
onto two machines without using terminat-
ing plugs on their respective "T" connec-

tors (you try to plug the coax end-to-end/ 
card-to-card. It is NOT like TV cable or 
antenna leads in this respect). 2) You poorly 
crimped on the male connector (or poorly 
stripped and screwed on a screw-type BNC 
connector). 

Such practices can lead to short circuits, 
open circuits and general mayhem espe-
cially if it is a quasi-connected piece of cable 

that shows a connection long enough to 
give you hope, but nothing else! 3) You 
think some scrap of the wrong type of 
coaxial cable will be just fine. 

These are some of the most common 
reasons a network will not come up the first 
time. The next cause is (generally speak-
ing) the drivers for the network card and 
the network software itself may take up 
more memory than your old PC has to 
spare, or you may have memory and IRQ 
conflicts with other things you have loaded 
into your PC. This is all I will say on this 
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subject, because now we are entering the 
area of personal preferences and the differ-
ences between PC and network software/ 
hardware brands. Too big to cover in one 
column! 

None of this was too tricky so far. The 
two slower computers were then attached 
to Icom CI-V interface adaptor (because 
that is what I have on hand) for radio 
control of a small fleet of Icom radios and 

one of the computers was additionally con-
nected with an Universal M-8000 multi-
mode decoder. 

Sharing information was next and easy 
to set up using off the shelf network soft-
ware. The 486 held commonly shared di-
rectories so that the "users" could all exam-
ine each other's monitoring work. I hope I 
do not need to warn you too harshly about 
stealing software! We shared the output 
data and databases we had built, but NOT 
the programs! Each machine had its own 
program to run. In fact, we took turns 
testing various software packages to see 
which ones we could live with under the 
networking environment We even tested 
some beta versions of a standalone/net-
work control program called TRACS. 

The directory structure consisted of: 1) 
Databases of things to search for. 2) Output 
data of new things that had been found. 3) 
A junk directory for some data conversion 
routines we set up to share the different file 
formats around the network. We all had an 
attach to share a common printer on the 
486 machine. The M-8000 has its own 
printer, but captured Radioteletype (RITY) 
information could be obtained to disk or to 
the network printer by means of radio con-
trol software (which thought it was sending 
to a local printer). 

This was all good and well until we 
added the extra fun of a PC GPS card to the 
486 to go get us some good time/date/ 
position data. This was not a logjam for the 
weak! It was not too difficult to set the card 
up and get the GPS data to come over. It 
took a bit to get everything loading into the 
PC correctly (network, GPS, etc.) The big-
gest problems were mostly Radio Frequency 
Interference (RFI) troubles. With the com-
mon "grid" of toys growing and ever inter-
connected to each other, the Electromag-
netic Interference (EMI) /RFI hash was 
getting a bit thick. 

Step one was to find ourselves a good 
ground. In most garages this is not too 
difficult to do. Find the water heater and 
you have found a cold water pipe! In some 
cases you will also be next to the supply line 

from the city water main, which generally 
has a grounding rod driven next to it and 
things like the house ground, phone line 
and cable TV ground strapped to it. Of 
course, did anyone have a nice long piece of 
heavy enough wire? (I think this is where 
Murphy came in for a visit). Time to move 
the network! 
We grounded the computer chassis, the 

monitors and the decoder. Surprisingly 
enough, I have never gotten large amounts 

of noise out of the printers I use. Most 
monitors are pretty noisy because they are 
not completely shielded. If you are a radio 
monitor, I suggestyou invest in awell shielded 
monitor (I like Nokia myself). 

All good and well. The software routines 
for the GPS card took a bit of configuring 
and skull-duggery to pull together quickly. 
After we had GPS time code data cranking 
the 486 PC's clock around, it was not hard to 
go get the time from the 486 by using the 
network's existing synchronization utility. 
I know, I mentioned Radio Direction 

Finding (RDF) in this whole business. We 
never got around to using our position data 
from the GPS card to scheme ourselves into 
well calibrated bearings on makeshift direc-
tional antenna systems. I believe it would be 
an interesting test to set up this same type of 
system over a wide area network (WAN) and 
not only trade information on frequencies 
being hunted, but simultaneously hunt the 
same frequency and obtain the bearings 
from the individual machine locations based 
upon their respective (and in this case, their 

separate) GPS receivers. 
Making these systems work over a 4-wire 

leased line data circuit across a pair of 
statistical multiplexors or some similar set 
of devices is also a "no-brainer" — but only 
if you have had experience with data cir-
cuits and a few different STAT-MUXs! 
I bet the whole thing could be made to 

work with the Grove frequency list CD and 
interface with a Rockwell/Collins mapping 
terminal to calculate the locations against 
the bearings and come up with an on-
screen map display of the point of origin 
(which could be compared to the Grove 
FCC list for relevancy). That data could be 
fed to hand held GPS receivers for field 
operatives to use in finding the transmitter 
sites and... 

Nah, I'll do that next weekend. SF 

MICROWAVE 
SATELLITE EQUIPMENT 

for OSCAR, WEFAX INMARSAT 

144, 435, 1530, 1691, 2400 
Antennas: Yogis & Loop Yogis 

Low Noise Preamps: 144, 435, 1537, 1691, 2400 MHZ 
Receive Converters: Oscar Mode S, WEFAX 

Transverters: 145, 435, 2400 MHZ 
Also avallabte, Kits, RF & microwave parts, coax 

connectors, relays, hardware 

Down East Microwave 
RR! Box 2310 Troy, ME 04987 

Phone: (207) 948-3741 

Fax: (207) 948-5157 

Write for a free catalog 

VISA, MASTERCARD 

'Weather Satellite Imagery 

PCMC1A Calvet-UK, Can  $495 
AFT System: ConvertIbie.15A Adapter. 
Receiver, Antenna & Preamp  $995 
Shield & Handling (U.S.) Card: $15. 
In ie add 67, snide tax 

FCMCIA Convertible Capture Card 
GO Sect System for Desktop and Laptop 

Polar, Goes satellites and HF Fax 
Perfect for boat, vehicle, plane, or home 
Low power - PCMCIA type II 
Carrier Peek Sampling Technology 
Auto Start/Stop - tracking/scheduling required 

Full Function Software 
DOS and Windows 

GE1 Best NOAA 
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- Distance Measurement 
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- reads Header, No Schedule 
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by Wayne Mishler, KG5BI 

New electronic magazine 

features current frequencies 

and more 

For about a dime a day you'll soon be 
able to subscribe to a new electronics maga-
zine entitled eCommAction DX Airwaves. It 
promises up-to-date HF, VHF and UHF 
frequencies of satellites, aircraft, pirates, 
spies, government, military, press, CW, 
packet, fax, RTTY and AMTOR transmis-
sions worldwide. It will also offer free clas-
sified advertising, blue-book prices of com-
munications equipment, personal 
voicemail and E-mail, hard-copy intelligence 
reports and other information not com-
monly found in communications publica-
tions. The magazine will be updated hourly. 
And all you will need to tap into this trea-
sure chest of communications information 
is a PC, modem, telephone and of course a 
subscription. 

The magazine is being produced by 
James Tunnel, author of Master Frequency 
File and Latest Intelligence, in cooperation 
with the U.S. Defense Intelligence Agency, 
National Security Agency, Satellite Map 
ping Center, International Telecommuni-
cations Union, ¡TU World Telecommuni-
cations Forum Management Committee, 
AT&T Worldwide Intelligent Network, Fed-
eral Aeronautics Administration, and un-
named members of other organizations. 

"My goal is to show the radio hobbyist 
what's really out there, frequencies being 
used right now by clandestine broadcasters 

and pirate stations, and how to hear them 
with receivers commonly in use," says Tun-
nel. 

There will be a toll-free 800 telephone 
number which subscribers can call from 
anywhere in the world to report frequency 
findings. This information will be entered 
into the network for use by other subscrib-
ers. As a bonus, all subscribers will receive 
two frequency database computer programs 
on diskette. They are free. One covers VHF 
and UHF; the other HF. 

eCommActiem DX Airwaves is scheduled 
to launch in January, 1995. The price of a 
one-year subscription is $29.95. Send or-
ders to DataPort, P. 0. Box 3172, Ygnacio 
Valley Station, Walnut Creek CA 94598. 

It's elementary dear Watson: 

education by satellite TV, 

that is... 

An elementary education satellite net-
work will be available to schools nationwide 
this fall through DIRECTV® programming. 

Galaxy Classroom is expected to create 

DIRECTIL 

an interactive global classroom for mon. 
than 10 million students ranging from kin-
dergarten through fifth grade in 20,000 
schools by the end of this decade. Several 
elementary schools have already begun re-
ceiving the program's interactive language 
arts and science curricula through digital 
receivers provided by DIRECTV®. These 
video broadcasts have been teaching writ-
ing and reading, and generating interac-
tive discussion between students using fax 
machines and computers. 

TV talk shows go satellite 

"America's Talking," a new NBC 24-
hour cable network, is being included in 
DERECTV's e Total Choice package of 
programming. 

The new network features live, interac-
tive programming focusing on informa-
tion, entertainment and news. Experts and 
celebrities join viewers in conversation. 

The network line-up includes Alive & 
Wellness which looks at alternative medi-
cines and treatments, an interactive advice 
show called AskE.Jean, and Straight Forwani, 
an in-depth interview program hosted by 
Roger Ailes, president of America's Talk-
ing and CNBC. 

"DIRECTV® possesses the unique abil-
ity to deliver this new conversation-oriented 
service to consumers nationwide," says Jim 
Ramo, DIRECTV executive vice president. 

America's Talking is currently available 
in 11 million cabled homes. This is ex-
pected to grow to 35 million in the next 
three years through DIRECTV® and cable. 

Astroguide Trax III features 

superior reliability 

Astroguide recently added a new im-
proved satellite tracking system to its prod-
uct line. The Astroguide Trax III offers the 
same features of the Trax HE plus several 
refinements such as increased reliability, 
ease of use and user friendliness. 

The Trax IIE was known for its bull dog 
tenacity for automatically locking onto sat-
ellites even when they deviate from normal 
geostationery orbit. It will remain in 
Astroguide's product line as a low cost 
inclined orbit tracker covering 800 stations 
worldwide. 

The Trax III was designed for the broad-
cast market. Its programming contains float-
ing point equations for satellite locations. 
Users can input latitude and longitude of 
the earth station and the unit will automati-
cally find the pre-programmed satellites 

e, 
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without additional programming. 
Astroguide says the Trax III can reduce the 
tracking signal loss to near zero so that 
inclined orbit operations are as reliable as 
with geostationery satellites. 

Satellite tracking systems such as the 
Trax IIE or Trax III help users compensate 
for the deviation ofwayward satellites which 
are vulnerable to hazards of space such as 
launch errors. One in twenty satellites is lost 
during launch. Damage from jolts and 
misfirings of maneuver rockets sometimes 
send satellites into the wrong orbit. Even a 
successfully launched satellite may be influ-
enced by the heat of the sun, gravity of the 
moon, solar flares and drag of outer atmo-
spheric traces. With age, satellites can devi-
ate from the geosynchronous belt and be 
difficult for a ground station to follow with-
out a reliable tracking system. 

The Trax III and Trax IIE are available 
from Astrog-uide, 1403 Fifth St., LaSalle IL 
61301-2245, telephone (815) 224-2700, fax 
(815) 224-2701. 

How'd we get to the moon? 

The 21st Century Science CI? Technology 
magazine is making you an offer they hope 
you can't refuse: a one-year subscription 
plus a copy of a 385-page illustrated book 
entitled How we got to the moon: The Story of the 
German Space Pioneers for $30. That's $8 off 
the regular price. The book, authored by 
Marsha Freeman, is available without the 
subscription for $15. 

Send orders with check or money order 
to 21st Century, P. O. Box 16285, Washing-
ton DC 20041. 

New videotape explains 

digital video compression 

Don't look now, but your digital video 
may need compressing. Then again, maybe 
not. If you're not sure, then it's a safe bet 
you could benefit from a new videotape 
entitled The New Age of Digital Video Compres-
sion from Shelburne Films. 

The tape explains how digital video 
compression technology is radically chang-
ing the face of television, broadcasting and 
computers. If any of these are important 
elements of your world, then this tape may 
be for you. 

Digital video compression technology 
may not sound very exciting, but it could 
turn out to be one of the most revolutionary 
and far reaching technologies of the cen-
tury. It's already having a profound effect 
on many different areas of electronic com-
munications. This includes satellite broad-
casting, computer multimedia, telephone 
video, and others. 

In Shelburne's tape, such cryptic sound-
ing concepts as "discrete cosine transform" 
and "MPEG encoding" become clear, un-
derstandable, and even fun through ani-
mated computer graphics, simple language, 
and concise anologies. 

Narrator Mark Long, technical author 
and satellite industry consultant, begins 
with basic and fundamental concepts and 
leads viewers through increasingly com-
plex issues in gradual, easy to understand 
steps. 

The New Age of Digital Video Compression 
is like a short course on the technical con-
cepts used in video compression. Subjects 
like "motion compensation", "quantiza-
tion," and "I, P and B frames" are demystified 
and made easy to grasp through the use of 
computer animation. Actual samples of 
compressed video are shown at various 
MPEG encoded data rates. 

Much of the video compression story is 
heard directly from leading industry fig-
ures who helped develop the technology 
and pioneer its use, including representa-
tives of United States Broadcasting, 
DIRECIV, Compression Labs, General 
Instrument, Scientific Atlanta, PanAmSat, 
and TV/COMM International. 

The tape is one of a series on satellite 
communications for use in classroom and 
corporate training programs. Information 
on the series is available from Shelburne 
Films, P. 0. Box 6, Reedsville OH 45772, 
telephone (614) 378-6297, fax (614) 378-
6191. 

sate news E 

Z'ee-

England-based satellite 

publication available in U.S. 

Salellzte News, printed and distributed 
from editorial offices in England, covers 
space activities including satellite launches 
and spacecraft data and is now available in 
the U.S. for $6 per monthly issue plus $20 
for shipping, handling, and bank fees. 

Topics include orbital data, technical 
reviews, new developments, launch dates, 
military space operations, and more. A sub-
scription includes a free news bulletin with 
updates on launches, re-entries, orbits, and 
transmissions. 

To order, send your name, address, and 
check to Geoff-rey Falworth, 15 Whitefield 
Road, Penwortham, Preston PR1 OXJ, En-
gland. Be sure to specify how many issues 
you would like to receive. 

STAR TV adds new movie 

channel 

Following the launch ofits first encrypted 
channel, STAR TV will soon add another 
subscription-supported movie channel on 
the southern beam of AsiaSat 1, featuring 
western movies. 

Other services of STAR TV on AsiaSatl 
include the free-to-air Channel, the Chi-
nese Channel, Prime Sports, STAR-plus, 
BBC World Service Television and Zee IV. 
STAR TV leases a dozen transponders for 
TV broadcasts via on AsiaSatl. Sp-

If you have a new product, book, or service to 
announce in Satellite Times, send it to What's 
New, % Wayne Mishler, P. Q Box 41, Beaver, 
Arkansas 72613-0041. 
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Universal SCPC-100 
SCPC Satellite Audio Receiver 

Up until the time that Satellite Times 
hit the streets, single channel per 
carrier or SCPC signals were one of 

those hidden signals carried on communi-
cations satellites transponders that went 
largely unnoticed by most TVRO owners. A 
few hard core techno-geeks knew that these 
hidden signals existed and what equipment 
was needed to hear them, but the bulk of 
the home dish crowd didn't Now the tele-
phones here at the Satellite Times office ring 
off the hook with BUD owners (Big Ugly 
Dishes) wanting information on how to 
listen to this new world of SCPC audio 
signals and what equipment is available to 
monitor them on their home satellite sys-
tems. 

What equipment do I need to 

hear SCPC signals? 

ihisis probably the most common ques-
tion we get on our technical lines regarding 
satellites and there are several options you 
have to receive these signals. Tom 
Harrington in this month's Satellite Tech-
nical Forum will explore all the various 
options for SCPC reception and the basics 
you need to know about receiving these 
audio signals. In this issue of Satellite Times, 
ST Tests will review an inexpensive receiver 
designed to pick up SCPC audio signals, the 
Universal SCPC-100. 

The Universal SCPC-100 audio receiver 
is an easy-to-use SCPC receiver which will 
receive all SCPC audio programming with 
satisfactory results. The receiver only takes 
3-minutes to hook up to your satellite sys-
tem with the furnished coax jumper. 

Some of the more notable features in-
clude: 

• Stable microprocessor controlled tun-
ing which uses only two push buttons to 
change frequency. There are no tuning 
knobs and the receiver is frequency agile. 

• 50-channel program memory with in-
stant one button memory channel recall. 
The memory is non-volatile (will hold 
memory even when power is off). 

• Tunes the full frequency range (950-
1450 MHz) sent from the satellite LNB to 
the satellite receiver system. 

• Fully compatible with existing block 
downconverter systems. Hooking up the 
SCPC-100 to your satellite system will not 
disable the video signal when it is in use. 

• Easy to read -inch LED's, four digits, 7 
segment numbers. 

• Receives all C-band and Ku-band SCPC 
channels and programming. 

• When using a scanner or VHF/UHF 
receiver as a SCPC receiver, a high fre-
quency passive or active splitter is required 
to operate the satellite receiver and the 
scanner or communications receiver for 
SCPC reception. A high frequency splitter 
is not required for SCPC reception with the 
SCPC-100. 

Universal Electronics, Inc 
4555 Groves Road, Suite 12 
Columbus, Ohio 43232 
Phone: (614) 866-4605 
Fax: (614) 866-1201 

You are going to have to purchase a 
speaker because the SCPC-100 does not 
have one built in. Any 4 or 8 ohm speaker 
will work fine. A couple of good choices 
would be the Radio Shack cube speaker, R/ 
S No. 40-1250 or the R/S No. 40-1999 
speaker. 

If drift is a problem, you might want to 
replace your existing C- and Ku-band LNB 
with a stable LNB or a Phase Lock Loop 
LNB for the bands you want to use the 
SCPC-100 on. More about this in a mo-
ment. 

The SCPC-100 in Operation 

Operation of the SCPC-100 is quite 
simple and the instruction manual is well 
written and illustrated. These instructions 
were so easy to use, I had the SCPC-100 
operational and my first SCPC signal tuned 
in within ten minutes after I had taken the 
receiver out of the box. Stations were easy 
to tune in, although at first I did have some 
problems with drift and it also appeared 
that the SCPC-100 seemed to be off fre-
quency on each SCPC signal that I received. 

Drift is probably the biggest problem 
you will encounter when using this receiver 
and it is not the fault of the SCPC-100, but 
your own satellite system LNB. The manu-
facturers of the SCPC-100 can not control 
the frequency stability of your LNB at your 
dish. The majority of the recent, well known 
LINIB's are very good, but some do change 
frequency with extreme temperature varia-
tions. These variations do not affect your 
satellite video (signal) picture because the 
TVRO signals are extremely broad band in 
frequency. A SCPC signal (channel) is very 
narrow in bandwidth; therefore, a shift in 
the frequency due to temperature changes 
at the dish and LNB at times could shift the 
location of the SCPC service you are trying 
to receive. Bottom line, any shift of SCPC 
channels is not caused by the SCPC-100 
receiver. 

If drift does cause a problem with your 
SCPC reception, you should seriously con-
sider replacing your LNB with a more stable 
or phased lock loop LNB. Universal Elec-
tronics is a good source for obtaining either 
of these types of LNBs. 

One nice feature incorporated into the 
SCPC-100 is the ability to recalibrate all the 
stored memory channels to compensate 
for LNB drift. When storing SCPC chan-
nels into memory, you should establish one 
SCPC channel in the SCPC-100 memory 
banks for each SCPC satellite/transponder 

you have programmed into the receiver for 
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use as a reference memory channel. When 
you notice your SCPC memories starting to 
drift, switch to the reference memory chan-
nel for that satellite/transponder, press 
and hold both the memory and tune but-
tons, and use the up or down buttons to 
retune the reference channel. Once you 
have retuned your reference memory chan-
nel, release the memory and tune buttons, 
and the new programmed offset will now 
be applied to all the stored SCPC channels 
in the receiver memory bank. 

The problem of SCPC stations appear-
ing to be off frequency was easily cured with 
one phone call to the pleasant staff at Uni-
versal Electronics. Owner Tom Harrington 
suggested that I take a look at the skew my 
Drake had set for the channel I was tuned 
into. I grabbed my Drake remote, changed 
the skew, and could hear the signal tune in 
properly as the skew changed. 

While the frequency readout was easy to 
see, it is a analog readout. You will not get a 
direct frequency readout of the actual LNB 
frequency (like the listings in the SSG sec-
tion of Satellite Times) the receiver is tuned 
to. Universal has recently issued to all its 
SCPG100 owners a new SCPC station guide 

MR Is ME 

ANTI Scantenna 
$39 95 

based on the analog read-
out of the SCPC-100 . This 
should prove really help-
ful in finding SCPC au-
dio services on the SCPG 
100. 

Bottom Line 

Unless you already 
have one, purchasing an 
Icom R-100 or R-7100 and 
dedicating it to SCPC only 
receiver duty is not as cost 
effective as purchasing a 
Universal SCPC-100 re-
ceiver. The SCPC-100 sells 
for $439.00 plus shipping 
and handling and will give 
its owner satisfactory re-
sults. The receiver is avail-
able from Grove Enter-
prises. The SCPC-100 is 
an excellent product for 
the price if you want a 
dedicated SCPC receiver 
as part of your home en-
tertainment system. 

Fle Win (KITT!! 

This new, full- frequency, 
omnidirectional scanner 
antenna is unexcelled by any 
competitor on the market, 
even out- performing more 
expensive discones. Its 
dipole-cluster design utilizes 
broadband techniques to 
provide continuous frequency 
coverage from 25-1300 MHz, 
offering superb reception of 
public safety, civilian and 
military aircraft, hams, 

personal communication 
devices, maritime, CB--
anything in its frequency 
range! Requires TV type F 
connector on your coax, also 
available from Grove. 

44,0 

ROT- 1 
55995 

Manufacturer Specifications 

Tuning Range:950-1450 MHz, vertical and horizontal polariza-
tion. C- or Ku-band 

Tuning Steps:8 kHz, with variable tuning speeds 
Frequency Stability: ±20 kHz 
Input Frequency:950-1450 MHz 
Input Impedance:75 ohms — coax cable 
Audio Output ( Speaker):1.5 watts, 3 to 8 ohms 
Line Output:600 ohms for amplifier systems 
Unit Power Requirements:16 volts, AC, 50-60 hertz 
Source Voltage:Included power module 110 volts AC, 50-60 

hertz 
International Voltage:16 volts AC, 50-60 hertz 
Input connector/F" type, 75 ohm 
Output connector:"F" type, 75 ohm 
Operating Environment:60-90 degrees F 
Tuning Display: " LED, 4 digits 
Tuning Control:Microprocessor controlled. non-volatile 50 

channel memory band, one-touch instant channel recall 
Memory Bank:50 channel, 1 button instant recall 

Physical Specifications 

Cabinet Size:14" wide, 2.5' high, 7.5" deep 
Weight: 5 lbs 

This receiver is made and assembled in the U.S.A. 

mm Bo ail. 
ANT1 Scanner Beam 
$59 95 

Our world-renowned Scanner Beam provides unexcelled 30-
50 MHz low band reception, 108-136 MHz aircraft, 136-174 
MHz high bond, 225-400 MHz military aircraft and satellites, 
406-512 MHz UHF, and 806-960 MHz microwave mobile. 
HAMS NOTE— can be used for transmitting up to 25 watts on 

144, 220, and 420 MHz bands. 50/75 ohms nominal 
impedance. 

Balun transformer, offset pipe and all mounting hardware 
included ( requires TV type F connector on your coax, also 
available from Grove. 

Ideal for the Grove Scanner Beam, amateur VHF/UHF onterna, TV and FM antenna, this 
new rotator features a heavy-duty motor with high torque (tested through 70 MPH winds) 
with brake pads to protect the drive train. 
Two synchronized motors give precise station location; extra strength machine gears break 

through ice loads without binding. Mounts on masts up to 2" diameter. Requires 3 
conductor cable (optional). Fast and easy installation. 

GROVE ENTERPRISES, INC. 

[8801 438-8155 
300 South Highway 64 West 

Brasstown, NC 28902 
1104] 83/-2216 [fax] 
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HE EGINNERS ®LUMN 

By Ken Reitz, KC4GQA 

Your Letters and Other 
Curiosities 

Satellite Times readers have inquiring 
minds and here at the Beginner's 
Column we endeavor to give satisfac-

tion. So, this month we'll get into the mailbag 
and cover a few other items of interest as 
well. We'll take a look at the fu-
ture ofamateur radio satellite com-
munications and I'll provide a list 
of interesting frequencies for you 
to monitor with no more invest-
ment than your current shortwave 
radio and scanner. 

Let's Get Started 

Ed Gallagher, of San Diego, 
Calif., writes: "I am a graduate 
student...and I am considering in-
vesting in a satellite dish and 
receiver...My primary motivations 
for purchase are two: I would like 
to receive direct, live broadcasts 
of European and English League 
Football (i.e. soccer) , and I would 
like to receive Japanese-language 
TV and radio programming. Is 
this possible from southern Cali-
fornia and, if so, how cheaply can 
this be done?" 

One of the great promises of 
satellite television has been the 
visual linking of continents and 
cultures. Until recently world citi-
zens have been content with lis-
tening to shortwave broadcasts for 
such information. For now those 
options remain. But it's clear that 
with each year the world gets closer 
to becoming a global video vil-
lage. 
I have a friend who lives nearby 

and is originally from England. 
After advising him on the various 

options for satellite delivery he chose the 
Primestar® service. He is thrilled at the 
coverage of soccer he finds on the various 
sports networks. In addition, Primestar® is 
the only such service which carries TVJapan 

Dick Jansson, WD4FAB, AMSAT-NA Vice President, 
Engineering poses inside the new AMSAT Phase 3-D 
space frame. giving a perspective of the overall size of the 
satellite currently under construction in Orlando. Florida. 
Built with donations from AMSAT's international membership 

and the on-loan talent of its many volunteers, this satellite 
would carry a price tag of over $100 million dollars if built 
commercially. (Photo courtesy of AMSAT-NA by Keith Baker, 
KB1SF AMSAT Public Affairs) 

featuring programming in Japanese and 
English. 

One attractive aspect of the Primestar® 
service is that you pay only for the installa-
tion (typically $200) and a monthly pro-
gramming fee depending on which ser-
vices you wish to subscribe. The actual re-
ceiving equipment is owned by Primestar®. 
In the event that they have to upgrade the 
equipment they will do so at no additional 
expense to their customers. For further 
information about Primestar® call 1-800-
PRIMESTARyou'llbe prompted through a 
series of touch-tone questions and answers 
on your way to getting the information sent 
to you. 

Really Global View 

ST reader Jerry Dunham, ham radio 
callsign N7MUX, lives in the Philippines 
and asks, "...What English language pro-
gramming would I be able to receive from 

the 'local' satellites? What size of 
dish would I need?" 

The answer to the question of 
size is the same for everyone. Buy 
the biggest dish you can afford. 
The reason is that, particularly 
for fringe footprint C band view-
ers, a greater reflective surface 
area translates to a better signal. 
The actual size limits will depend 
on your location within the foot-
print of the signal. For example, 
if you live in the midwest of 
America you'll get great pictures 
from a 7 foot dish. If you live in 
Florida you'll need a 10 foot clish. 
Ifyou live in the Philippines you'll 
need at least a 12 foot dish and a 
very low noise temperature LNB. 

Best reception will most likely 
be from the Palapa series satel-
lites all ofwhich feature program-
ming in English. Since many of 
the transponders on these satel-
lites are "spot beamed" (directed 
at a particular location) all pro-
gramming on the satellites may 
not be visible from your location. 
The best source of information 
on these and other satellites out-
side our own International Tele-
communications Union (ITU) 
region 2 is "1995 WRTH Satellite 
Broadcasting Guide" published 
by Billboard and sold by Grove 
Enterprises, (BOK79) $24.95 plus 
$5.50 UPS shipping. 
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Sound Questions 

Bill Perrelli of Hamden, Conn. writes, 
"...I am into satellite subcarriers...do you 
know where I could pick up a stereo proces-
sor for tuning in satellite audio 5 to 8 Mhz 
and below?" 

For those not familiar with satellite au-
dio subcarriers, here's a thumbnail sketch: 
Most domestic C or Ku band satellites have 
12 transponders which transmit signals with 
a vertical and horizontal polarity. By orient-
ing the antenna probe in the feedhorn of 
the dish either vertically or horizontally we 
get 24 channels. Each channel carries a 
transmitted signal (called a "carrier") which 
has the audio and video information which, 
when processed by your satellite receiver, 
produces the programming you watch and 
hear. These channels are so wide that 
there's room for more than just the pro-
gram video and audio. In fact, depending 
on how narrow the bandwidth is, many 
audio programs can be sent along with the 
video. This is why channel 7 of Satcom C3, C-
SPAN, also has the BBC World Service (5.4 
Mhz) , ASAP (5.58 Mhz) , GSPAN's program 
schedule, and C-SPAN Audio 1 (5.22 Mhz), 
foreign radio service rebroadcasts. All these 
signals "ride" the same carrier to the satel-
lite. 

One way to increase the number of au-
dio subcarriers is to transmit a main 
unmodulated carrier, in other words, a car-
rier without the video. Since no space is 
spent sending video information (colors, 
etc.) there's more room for audio 
subcarriers. Such a system devised by 
Wegener Communications is called FM 
Squared (FM2). This is a proprietary system 
used for services such as those found on 
Spacenet 3 channel 13, notably, Satellite 
Music Networks' six format radio services. 

All modern satellite receivers have built-
in stereo processors. To listen to any of the 
audio subcarriers listed in the Satellite Ser-
vices Guide of this magazine simply follow 
the instruction manual that came with your 
receiver. Older satellite receivers often had 
manual switches for the 6.20 Mhz and 6.80 
Mhz primary program audio, but could 
tune nothing in between. So, receiver manu-
facturers often built separate stand-alone 
stereo processors which, through a connect-
ing cable from the "baseband" output on 
the satellite receiver, could tune the rest of 
the subcarriers. Receiver design changes 
occurred so rapidly in the mid to late 1980s 
that hundreds if not thousands of factory 
sealed, stand-alone stereo processors still in 
the box were left unsold. Typically these sell 

from $25 to $1111101epenhing on th)eiand 
condition. Masspro, Drake, and Janeil are 
some of the more prolific names in proces-
sors. A call to your local satellite dealer will 
doubtless unearth one of these units. A 
frequency translator converts the audio fre-
quencies below the receiver's capability to a 
tunable range. The translator typically sells 
for $100. A source for Masspro stereo pro-
cessors and translators is Universal Elec-
tronics, Inc., 4555 Groves Road, Suite 13, 
Columbus, OH 43232 or call (615) 866-
4605. 

Starting In Satellite TV 

Jim Meyer, ham radio callsign WT2W of 
Auburn, N.Y. writes that he's been a ham for 
over 25 years and has worked the amateur 
radio satellites. Now Jim has a hankering to 
see what's up in the Clarke Belt. He's not 
interested in entertainment, but in building 
a receiving system from used equipment 
and tinkering. 

Well, Jim, you're in good company. Tens 
of thousands of us have been playing with 
domestic broadcast satellite reception for a 
long time and find it an interesting hobby. 
Getting started in satellite TV via the used 
equipment route is a good idea. There's a 
lot to be learned and the price is right! Your 
best bet is to contact your local satellite 
dealers. Call everyone listed in your Yellow 
Pages under "Satellite Television" and take 
notes. If you live in a rural area, invest in a 
few toll calls to nearby cities. You might be 
surprised with the results. I find that some 
dealers are priced extremely high on used 
equipment and others are fair. 

There's less and less in the way of NOS 
(New Old Stock) equipment around. One 
source for such gear is Long's Electronics. 
The have a particularly impressive line of 
outdated (fiberglass, spun aluminum) 
dishes. These are selling for a fraction of 
their new cost. The catch here is usually the 
shipping or freight charge as most have to 
be shipped via truck and the minimum rate 
is often $50 or more. Contact Long's Elec-
tronics at (800) 633-4984 or (205) 956-6767 
or FAX (205) 956-6772 and ask about these 
dishes. You should know, too, that these 
include no mounts or feed supports. You'll 
have to make that part up yourself. But, 
that's the fun of having a hobby! 

Another source is hamfests. If you are a 
ham operator then you're already familiar 
with hamfests, but for the uninitiated they 
are flea markets for radio and electronics 
enthusiasts. It's possible to get some fabu-
lous bargains at a hamfest and it's also pos-

sible to get really ripped-off. The key is to 
know what you're looking for and be willing 
to take a chance. Savvy TVRO (TV receive 
only) hobbyists that I know have found 
unbelievable bargains at hamfests. The less 
aware can part with a fair amount of cash for 
an electronic boat anchor. This is why I 
suggest starting at your local dealer. This 
person has a reputation and is eager for 
your repeat business. 

New Phase for AMSAT 

The brightest star in the amateur satel-
lite constellation has yet to be launched. 
AMSAT Phase 3-D, as this new generation of 
amateur radio satellite is called, is in the 
lengthy process of being built. When it is 
finished and successfully launched it will 
usher in a new era of amateur radio commu-
nications. You'll be able to put your moni-
toring station to the test by listening to 
satellite signals in the HF, VHF, UHF, S, C, 

X, and K bands. What's more, due to the 
highly elliptical orbit of the Phase 3-D, it will 
be available for hours at a time instead of 
only a few minutes a day. But it won't bejust 
for listening either. Two digital television 
cameras will afford planetary and close-up 
real-time views of the Earth which you will 
be able to see at home. This is the most 
exciting development in amateur radio since 
the old spark gap days! 

Tornado Watching 

Lee Dumas, in Tryon, Okla., wants to 
know if there are any real-time imaging 

satellites displaying land-based Doppler ra-
dar. Living in "Tornado Alley", Lee would 
like to be able to watch severe weather as it 
develops. 

Well, Lee, I'm sorry to report that there 
is no such service as yet. The only thing that 
even comes close is the Weather Channel 
which displays local Doppler radar of devel-
oping severe weather systems. It seems like 
a great idea though and I hope that future 
weather satellite developments will allow for 
such display. Sr 

RADIO ASTRONOMY 

RADIO TELESCOPES, AMPLIFIERS, 
MODULES, BOOKS AND ACCESSORIES 

For Your Radio Astronomy Supplies  
CATALOG - $1.00 

Jeffrey M. Lichtman 
190 Jade Cove Drive 
Roswell, GA 30075 (404) 992-4959 
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cSeATELLITE ECHNICAL CRUM 

By Tom Harrington, W8OMV 

Discover SCPC Audio 
Services on the Satellites 

M
any users of Satellite TV systems 
confuse SCPC Services with Au-
dio Subcarrier Services. The two 
are distinctly different. The fam-

ily of audio subcarrier transmissions are 
linked to the satellite video wave form and 
use this method to carry the audio subcarrier 
signal. The SCPC signals have their own 
independent carrier and spot frequency 
throughout the transponder on which they 
are being carried. The bandwidth of the 
SCPC signal is a very narrow bandwidth in 
comparison to a satellite video signal or an 
audio subcarrier. A typical narrow band-
width SCPC signal is 7.5 Khz, a typical 
wideband is 15 Khz. 

SCPC is an acronym for Single Carrier 
Per Channel. It is also referred to as Single 
Channel Per Carrier. In simple terms: each 
SCPC signal (channel) has its own low level 
carrier. Most SCPC services are carried on 
dedicated full-use transponders, i.e., the 
entire transponder is divided up into many 
SCPC carriers. The transponder's power is 
also divided by the number of SCPC chan-
nels (carriers) that are actively being used. 
(See Figure 1) 

An additional explanation of SCPC is: a 
full transponder on a satellite that carries a 
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FIGURE 2: The standard subcarrier 
frequency plan. 6.8 MHz for video sound 
with 8 more 15 kHz audio channels. 

multitude of somewhat low level carriers 
divided into the entire useable frequency 
of a single transponder. As opposed to an 
audio subcarrier/video services which has 
a single carrier per transponder that carries 
the video information (Oto 5 Mhz) and also 
carries the audio subcarrier on the 5 to 8 
Mhz section. (See Figure 2) 
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FIGURE 1: Typical (not actual) FM/SCPC single transponder service assignments on 
a full transponder. 

lated. This companding step allows more 
channels to be used in the total transpon-
der. The ground receiving station then ex-
pands the signal and demodulates this sig-
nal for reception. Companding ratios are 
standard 3:1, 2:1, and 1:1 ( 1:1 is a normal 
non-companded signal) . You can disregard 
companding in the consumer SCPC receiv-
ers now in the market as these units have 
microprocessing capabilities that will closely 
match most companded SCPC signals. A 
commercial SCPC receiver will have ex-
pander boards or expander capabilities built 
into the unit which will match the 
companding of the transmitted signal. (See 
Figure 3) 

What Services/Programming 

Will we Find on SCPC? 

A short answer is that there are many 
services of all types in about any broadcast 
area. The following is a partial list of types of 
SCPC services: 
• A full range of sports programs and 

games (e.g. NFL, NBA, NHL, NCAA) -A 
sportsmans' dream come true, sports, 
sports! 

• National, regional and state radio net-
works with varied programming 

• Music of all types and in various lan-
guages 

• Ethnic programs of all types and lan-
guages 

• Religious radio networks, all faiths 
• Un-edited news feeds from all major and 

minor news networks, (e.g., UPI, AP, 
CNN, USA News, State and Regional 
News) 

• National Public Radio from many sta-
tions and from national NPR. 

• Business radio with all market reports 
from the financial capitals of the world 

• Talk shows, all your favorite national 
syndicated shows. 

• Self-help shows, a large variety of types 
and formats 

• Reading services for the sight impaired 
• A list of SCPC services available in the 

U.S. domestic satellite arc is in the Satel-
lite Services Guide (SSG) Section of this 
issue of Satellite Times—there are literally 
hundreds of SCPC services worldwide. 

How to Receive SCPC Services 

On Your Satellite System 

There are several basic systems that can 
be easily assembled by the average person 
for a reasonable price. Any system must 
meet these requirements: 
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FIGURE 3: "Companding" showing 2:1 and levels of compression and re-expansion 
to original levels. 

A. The receiver must be able to tune from 
950 to 1450 Mhz with continuous cover-
age of this range of frequencies (tapped 
at the output of LNB). 

B. Receiver must have an FM mode with 
selective bandwidth, wide and narrow. 

C. Ability to fine tune the frequency in 
small steps to obtain a full-quieting sig-
nal. 

D. A proper AFC system, Automatic Fre-
quency Control to follow any drift from 
the LNB. 

Several Full-Coverage 

Scanners for SCPC Reception 

There are several high-quality, continu-
ous-coverage scanners (receivers) that will 
receive SCPC signals on your satellite sys-
tem. The units shown here all have the 
required frequency coverage to tune SCPC. 
These quality scanners are not inexpensive. 
The units are rated as follows: 

I. Best all-round receiver for SCPC recep-
tion is the ICOM R-7100, which covers 
from 25 to 2000 Mhz in the required FM 
modes, wide and narrow bandwidths, 
plus all other modes. (See Figure 4) 

2. Another ICOM receiver that works well 
for SCPC reception is the ICOM R-100 
Receiver. This compact, little receiver 

covers a frequency range of 100 Khz to 
1850 Mhz. It has the following modes - 
AM, FM-narrow and FM-wide, a memory 
bank, plus other features. (See Figure 5) 

How to Tune SCPC 

On Scanners 

WARNING NOTE: It is very important 
that you do not allow any voltages to be 
induced into any scanner antenna input. 
This voltage could destroy your scanner! 
Please check the input coax that will be 
attached to scanner antenna with a sensitive 
volt ohmmeter. A DC voltage block unit can 
be used if the presence of any voltage is 
found on the coax. This 75 Ohm DC block 
will protect your equipment against DC volt-
ages from line-powered equipment. These 
can be obtained from your satellite dealer or 
Radio Shack Part Number 15-1259. 

Most of the recent scanner receivers 
have very accurate digital frequency read-
outs that allow frequency entry with a key-
board pad. When using these scanners 
(receivers) for SCPC work, you will be 
tuning to the intermediate frequency (IF) 
of each service you are seeking. The fre-
quencies you will tune on your receiver will 
start at 950 Mhz and go up to 1450 Mhz on 
the scanner's display, which will cover the 
complete SCPC frequency range. 

The receiver is placed in the FM mode, 
selection of bandwidth should be made 
after tuning in a paricular channel to ob-
tain the best quality audio. (See Figure 6) 

At this point, it is important to call 
attention to several features that a dedi-
cated SCPC receivers has that will not be 
found in scanner-type receivers: 

DEVIAI701V: Scanner receivers are built 
to receive signals that have a set deviation 
standard used for commercial VHF/UHF 
reception. SCPC work requires a deviation 
standard that is set for satellite reception. 

BANDWIDTH: The second area of dif-
ference between scanner receivers and 
dedicated SCPC receivers is bandwidth. In 
some scanner receivers, the narrow band-
width selection is too narrow for SCPC 
work and the wide bandwidth setting is too 
wide. The results of these settings on scan-
ner receivers will result in audio distortion 
and possible noisy SCPC signals. 

The Dedicated SCPC Receiver 

The dedicated SCPC audio receiver 
(i.e.-Universal SCPC-100) is a cost-effec-
tive, easy-to-use unit which will receive all 
SCPC channels with satisfactory results and 
only requires a 3-minute hookup to your 
regular satellite system using the furnished 
coax jumper cable. The general features of 
the Universal SCPC-100 is as follows: 

• Stable microprocessor controlled tun-
ing with two buttons. No knobs. Fre-
quency agile. 

FIGURES 4 AND 5: ICOM's R7100 (left) and R100 work well for SCPC reception. 
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• 50-channel pro-
gram memorywith 
instant one-button 
recall. Non-vola-
tile, holds 
memory when 
power is off. 

• Receives full range 
of programming 
on 950-1450 Mhz 
from your satellite 
system. 

• Fully compatible 
with existing block 
downconvertersys-
tems. Does not dis-
able your video 
when in use. 

• Easy-to-read, 1/2-
inch LED's, four digits, 7 segment ntun-
bers. 

• Receives high-quality music from hun-
dreds of stations, single channel per 
carrier, can be used with your stereo 
system through the line-out connector 
to the amplifier. 

• Simple 3-minute hookup and easy to 
use. 

• Receives all C-Band and Ku-Band SCPC 
channels and programming from 950 
to 1450 MHz—no user fees or subscrip-
tion charges for any of the SCPC ser-
vices. 

Possible Drift Factor on 

SCPC Signals 

Most quality scanners (receivers) are 
very stable after a short warm-up period. 
Any drift of SCPC signals is directly related 
to the frequency drift due to temperature 

950-1450 MHz 
LNB 

950 to 1450 MHz 
LNB 

INPUT 

950 - 1450 MHz 
Input 

75 ohm Coax 

Power Pas:"'or.\-
to Satellde Reamer 

SPL TTER (Passive) 
or Amplified - 
950 - 1450 MHz 

A leona Input 

75 ohm 
Coax 

FIGURE 6: SCPC equipment hookup using the ICOM R7100 
Receiver, or other high-quality scanner with 50 to 1450 MHz 

freuency coverage plus FM, wide and narrow bandwidth 
feature. Splitter is HFS-2 high frequency type, power pass one 
port only or amplified splitter. 

changes in the LNB located at the dish. The 
dielectric resonant oscillators (DRO), which 
are used in most TVRO LNB's, are suscep-
tible to changes in outside temperatures 
causing frequency drift at the scanner. 

If you experience frequency drift of the 
SCPC signals, you can compensate for this 
drift by identifying a known SCPC channel 
or service in STs SCPC section of the Satel-
lite Services Guide and note the difference 
in frequency between that which is shown 
in SSG and the actual frequency reading on 
the dial of the scanner's display. Then, 
apply this plus-or-minus factor to all your 
SCPC tuning. 

There are several factors that must be 
understood regarding the stability of an 
LNB. 

A. The Kelvin degree rating of your LNB 

has absolutely nothing to do with the 
frequency stability of the LNB. A 30° 
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2 FT COAX CABLE 
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DISH / LNB 

YOUR SATELLITE RECEIVER 
(REAR VIEW) 
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.1, MI EMS 
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FIGURE 7: Universal SCPC-100 home TVRO 
SCPC audio receiver (left) with diagram 

showing hookup to the home satellite system. 

B. 

C. 

Kelvin rated LNB will not be more stable 
than a 45° Kelvin rated LNB. The stan-
dard home TVRO LNB has a drift factor 
of plus or minus 2 Mhz which is accept-
able for a wideband video transponder 
that is 36 Mhz wide with only one carrier 
present on the transponder. 
The SCPC channel (transmission) is 
narrowband and ranges from 7.5 Khz to 
15 Khz. In SCPC work, 7.5 Khz is narrow 
and 15 Khz is wide. The SCPC transpon-
der carries many channels (signals), 
each with its own carrier. This is where 
SCPC got its name, SCPC, single chan-
nel per carrier. 
Any serious SCPC work requires an ul-
tra-stable LNB. There are some com-
mercial DRO (Dielectric Resonating Os-
cillator) LNI3's that can hold a toler-
ance of plus or minus 100 Khz in a 
temperature range of -30° to +50° C. 
These are special LINIB's and are classi-
fied as ultra-stable. An LNB marked 
"commercial" is not necessarily a high-
stability LNB. 

The most stable LNB for SCPC work is 
the Phase Locked Loop LNB. These units 
have a stability range of plus or minus 15 to 
20 kHz drift in a temperature range of-30° 
to +50°C. (See Figure 8) 

SCPC Frequency Definition 

and Tuning 

When tuning SCPC signals using a scan-
ner that covers a tuning range of 950 to 
1450 Mhz, each SCPC channel or service 
can be logged in at the 1st conversion 
frequency in that block of frequencies. Of 
course, there will or can be a block of 
channels for transponders in the odd po-
larity along with another block of channels 
on the even-numbered transponders. For 
example, if the transponder is on odd num-
bers (i.e., 1, 3, 5, 7, 9, 11, etc.) , and you have 
your polarity on your satellite receiver set to 
an odd transponder, you will be able to 
tune SCPC channels on all odd-numbered 
transponders providing these transponders 
are being used for SCPC transmissions. 
Likewise, the same holds true for even-
numbered transponders (i.e., 2, 4, 6, 9, 10, 
etc.). 

All commercial SCPC audio receivers 
tune in the 2nd IF (Intermediate Fre-
quency) range from 50 Mhz to 90 Mhz for 
each transponder. The fact that the com-
mercial receiver can tune to each 
transponder's frequency range is why com-
mercial SCPC guides list the SCPC frequen-
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Phase Locked Loop 
Commercial Grade 

.11-- 20 kHz 

Acceptable drift over temperature 
(-40° to + 140° F), (-40° to +60° C) 

cies in the 50 Mhz to 90 Mhz range versus 
the 950-1450 MHz as noted in Satellite Times. 
(Editors Note: Due to the popularity and avail-
ability of VHF/UHF communication receivers 
such as the lam R-7100 and R-I 00, the listings 
in the SCPC section of ST's Satellite Services 
Guide reflect 1st IF LNI3 frequencies vice 2nd IF 
frequencies used by the commercial SCPC receiv-
ers). Frequencies will be listed as 55.20 Mhz, 
72.60 Mhz, etc. because this is the 2nd IF 
frequency of the commercial SCPC receiv-
ers for each tuned transponder (Refer again 
to Figure 1). Also, Figure 10 shows an addi-
tional satellite hook-up which will allow the 
reception of a variety of different satellite 

Standard DRO 
TVRO Type 

 2 lViHz 

Acceptable drift over temperature 
(-40° to + 140° F), (-40' to +60° C) 

services. 
SCPC audio will open up another world 

of enjoyment from your TVRO satellite 
system. These services are easy to tune and 
use. They are available to any dish owner at 
no charge as long as the programming is 
not put to commercial use. More informa-
tion on SCPC audio can be found in a 
variety of publications and in the new book, 
Tune to Satellite Radio on Your Satellite System, 
available from Grove Enterprises (Bok 84) 
$16.95 plus $5.50 UPS shipping. This book 
covers all phases of Satellite Audio Services, 
Audio Subcarriers, FM2, FM/FM, SCPC 
Services and other transmission modes. 8f 

FIGURE 9: The use of the 4-port SP-1 amplified 
splitter (950-1450 MHz) will make up the 4-5 dB 
splitting loss plus add 3 dB gain at each of the 4 
ports which should improve overall quality of SCPC 
signals and video quality. 

NOT 

USED 

OTHER 
SATELLITE 
EQUIPMENT 

OTHER 
SATELLITE 

EQUIPMENT 

AMPLIFIED 4-WAY 
SPUTTER SP-1 
950-1450 MHz 

Any Receiver Output 
Passes DC Voltage 

to the Input 

All Cables 75 Ohm Coax 

All Cables 

75 Otro Coa> 

RG•59t1 

SATELLITE 

RECEIVER 
(TVRO) 

a 
VIDEO 

SCPC RECEIVER 
OR 

SCANNER 

FIGURE 8: Phase Locked Loop vs. DRO 
Local Oscillator Frequency Drift over 
Temperature. 

Tom Harrington has been active in radio, ekc-
Ironies and satellite work for over 35 years, 
covering radioteletype, microwave and satellite 
data transmissions .systems. He has authored 
many books on data transmissions, satellite trans-
mission systems and has contributed articles for 
numerous electronics and satellite publications. 
Tom operates UniversalElectronics which manu-
factures custom data systems. He has developed 
several innovations which are widely used in the 
space and satellite fields. Tom is a life member of 

the ARRL, QCWA, EAA and holds amateur 
radio license W8OMV. 

TUNE IN SPACE - 
THE FINAL 
FRONTIER! 

The Outer Space Frequency Directory - 
Satellites, probes, shuttles, space stations, 
non-human deep space signals  $17.95 

Monitoring NASA Communications - 
Shortwave, VHF, UHF, satellites  $14.95 

The HamSat Handbook - Frequencies and 
specs of all ham satellites  $17.95 

Weather Radio - From satellites and many 
more sources  $14.95 

Soo your radio book desk" or order direct 

$ U.S. only • Add $2 s/h ($3 foreign) 
$1 each additional book 

Catalog $ 1 (tree with order) 

Credit Card Orders 
Call 1-800-420-0579 (8 am-6 pm CST) 

VISA/Mastercard welcome 

Order now from 

t ) Tiare Publications 

P.O. Box 493 
Lake Geneva, WI 53147 
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By Larry Van Horn, N5FPW 

Questions or tips sent to "Ask ST", are printed 
in this column as space permits. If you desire a 
personal reply, mail your questions along with 
a ser-addressed, stamped envelope (no tele-
phone calls, please) to Ask ST, c/o Satellite 
Times, P.O. Box 98, Brasstown, NC 28902. 

Q. With VHF weather satellites gradually 
being phased out in favor of high resolu-
tion microwave satellites, will converters 
become readily available for receivers like 
the ICOM R7000 to receive the new ones? 
(Doug Chandler-W. Sedona, AZ) 

A. Probably not-- at least not readily avail-
able. Even with an appropriate frequency 
downconverter, the bandwidth required to 
produce a good facsimile picture would be 
different from that in a receiver. Either the 
filter would have to be changed in the re-
ceiver or a separate IF stage would be 
needed to handle the converted image 
frequency. 

For those dedicated WEFAX watchers, 
there are specialized receivers and con-
verters already on the market. 

Q. What are the modes and channel spac-
ing increments used in the 225-400 MHz 
military aircraft band by military satellites? 
(Joseph Girdler-San Juan Capistrano, CA) 

A. When monitoring satellite downlinks in 
the 240-270 MHz portion of this band, 
voice transmissions use FM ( 15 kHz devia-
tion), SSB or even digital encryption. Over 
the last several years, the Department of 
Defense has been slowly decreasing 
bandwidth to allow more signals on each 
military satellite channel. It is not uncom-
mon to see 5 kHz spacing on the 
Fleetsatcom wideband channel 23. 

Q. Is there any chance of hearing the Space 
Shuttle transmission direct here in Europe? 
(Gil Torbeck-HQ USEUCOM) 

A. Absolutely, when the Shuttle makes its 
passes north of the equator. It all depends 
upon your latitude, the orbital inclination 
of the Shuttle and your equipment Listen 
on 259.7 MHz AM (primary) and 296.8 

MHz (secondary) for direct Shuttle-to-
ground communications, and to WA3NAN 
on or near the following frequencies for 
shuttle audio rebroadcasts. All frequencies 
are in kilohertz (kHz). 

3860 ( 1.513) 7185 ( LSB) 14295 (USB) 
21395 ( USB) 28650 (USB) 

Best results are being reported from 
listeners with good outside antennas. 

In the future, will I be able to use a 
satellite dish antenna for international 
broadcast reception? (Carlos Rocca-Chi-
cago, Ill.) 

A. As the lead feature in the September/ 
October 1994 issue of ST points out, re-
broadcast of shortwave programs can be 
heard on a standard C band satellite sys-
tem. A TVRO dish antenna cannot be used 
for reception in the shortwave frequency 
range. It would not have gain or directional-
ity at the longer wavelengths. 

Q. Is UTC (Coordinated Universal Time) 
used in ST the same as Greenwich Mean 
Time (GMT)? (Ed Martin-Cleveland, Ohio) 

ST Satellite Listening Tip 

When using an Icom R7100 receiver to 
locate new satellite signals, tune through 
the frequency range you are going to 
explore the first time with no antenna 
connected. Write down the frequencies 
of any weak signals and carriers you 
hear as you tune. These signals are prob-
ably internally generated in the receiver 
and could be confused with a weak 
satellite signal. Once you have noted 
these internal signals in the frequency 
range you are going to scan, hook your 
antenna back up and start your search 
for satellite signals confident that you 
will know whether the signal is internal 
or external to your setup. 

A. The very same. There is a fractional 
variation due to switch-over to laboratory 
precision, but it doesn't affect your clock or 
mine! GMT has been abandoned officially. 
The Royal Observatory in England closed 
several years ago and all the time facilities 
throughout the world then changed to the 
UTC time standard. No one broadcast 
GMT anymore. Use UTC, it's the official 
world time now. 

Q. I would like to receive weather pictures 
from 137-138 MHz satellites, but I need to 
filter out the strong terrestrial interference 
outside of that range. Is there a filter avail-
able to remove these "outside" frequen-
cies? (John Pyle-Peterborough, England). 

A. Interference is a funny thing. In order to 
eliminate it, you must know what frequency 
is causing the problem. Once that bit of 
information is found, you then can buy or 
develop a filter to eliminate it. If you are 
using a conventional double conversion 
scanner for weather satellite reception, you 
are probably getting image from the 118 
MHz portion of the aircraft band. If that is 
where the interference is coming from then 
consider the Grove FTR5 filter with the 30 
dB notch. It will reduce or eliminate images 
that originate in the 100-220 MHz range. If 
you have a bad case of interference in 
originating in the 118-137 Mhz range then 
the Grove FTR8 filter will take care of the 
problem. Bottom line, you must first know 
what frequency is causing the problem in 
order to cure it. 

Q. What are the minimum requirements 
to hear satellite subcarrier services like "el-
evator music", stock market reports and 
news services? (Barney Fontenot-San Anto-
nio, TX). 

A. For signal reception you will need a 
standard TVRO terminal ( Satellite TV dish 
and receiver) with baseband video output 
and a general coverage shortwave re-
ceiver with stable SSB capability. For 
printed news copy you will need a de-
modulator like the Infotech M8000 and a 
video monitor (and/or printer). Alternatively, 
you could use an AEA PK-232 demodula-
tor with an IBM-PC compatible computer 
(and printer for permanent copy). You can 
use the receiver to tune some the tran-
sponders marked FM' listed in the ' Satellite 
Transponder Guide' in this issue of Satel-
lite Times. This is where you usually find 
the kind of services you mentioned in your 
question. SI-
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Feeling overwhelmed by all 

of the information on 

satellites? 

Grove is YOUR source for all of your 
satellite and communication needs from 
equipment and accessories, to monthly 
publications, to the best books and 
service in the business. If you are 
confused or just plain overwhelmed by all 
the information that is out there, give us a 
call. We're here to help you find what you 
need, when you need it. 

Call today and receive 
a FREE catalog! 

(800) 438-8155 
Grove Enterprises, Inc. 
300 South Highway 64 West 

Brasstown, NC 28902 

(704) 837-92C0 ( outside Canada & US) 

(70t4 837-2216 ( Fax) 

* Plus shipping 

Here's all you need. 

ewe 

Tune to Satellite Radio by Thomas Harrington 
Very few TV satellite dish owners are aware of the myriad of 

other services available-- if you know where to look! Sports 
events, classical and ethnic musk, international broadcasters, 

special news services, weather satellite imagery, facsimile press 
photos and more. 
Tom Harrington tells you, in non-technical terms, ¡ ust what you 

need to tune it in! 

Only $16.95. 

Hidden Signals on Satellite TV 
by Thomas Harrington 

Just released, this expanded third edition is the ultimate 
reference for information on how to hear and watch those 
mystery signals on TV satellites. 
Everything from teletype press news to stock market reports, 

business teleconferencing to long distance telephones, 
international broadcasting relays to music services. 
Loaded with charts, illustrations and instructions, Hidden 

Signals is c satellite hacker's dream! 

Only $19.95' 
Antenna Handbook by W Clem Small 
Shortwave listeners, scanner monitors and radio amateurs will 

be delighted with this new do-it-yourself antenna compendium 
which combines simple, high-performance projects from Small's 
Monitoring Times anteina column and new material as well. 

Over 200 pages of signal enhancing ideas show you how to 
build wide frequency coverage, direction finding, low profile and 
high gain receiving and transmitting antennas. 

Only $12.95. 

Satellite Television Sourcebook '91 
by Ken Reftz 

This ultimate referente to TV satellites provides more 

information thar anything else on the market. Lists of dealers, 
manufacturers and publishers, including addresses and phone 
numbers, for magazines, books and equipment. Detailed 
chapters on how satellite TV works. 
C band, Ku band, weather, amateur and even international 

satellites are covered. A free 1992 update sheet is included. 

Only $ 5.95. 
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e PACE NTEREST SOUPS 
ST's Space Interest Groups list those local, national and worldwide 

groups you can join directly that promote space and space activities. If 
you belong to a space group and haven't seen it listed in Satellite Times 
write today and ask for a Space Group listing form. Your group will be 

listed each month, and will be featured in a group protile at least once, 
as well as receiving a complimentary ST subscription for group use. 
Write to: SIG Editor, c/o Satellite Times, P.O. Box 98, Brasstown, NC 
28902-0098. 

Space Group Profile: Sky Report' 
Advanced Business Machines in Freehold, NJ spon-

sors a very interesting voice telephone service called the 

'Sky Report'. This reports includes predictions for visual 

observation of the brighter naked eye satellites in orbit. A 

couple of the favorite targets frequently mentioned on 

the 'Sky Report' include the Russian space station MIR 

and the Space Shuttle when in orbit. 

Planets that are currently visible in the evening sky are 

regularly announced. Callers can also get information on 

times and viewing instructions for special astronomical 

events such as eclipses. 

Jay Respler runs this interesting service and you can 

reach the 'Sky Report' at (908) 866-8808, 918-1000, 957-

8700, 505-8011 and 545-6000. The category for the "Sky 

Report" is 8888. There is no charge for this service. 

Jay also helps out on the ByteWise® BBS in the as-
tronomy section of the board. He compiles and posts 

regularly the two line orbital element sets for 121 of the 

brightest satellites in orbit. The Bytewise® BBS permits 

first time callers to sample many of the systems capabili-

ties. All first time callers automatically get an account 

which is good for 30 days. This BBS can be reached by 

calling (908) 363-2760. 

Amateur Satellite Corporation 
(AMSAT) 
P.O. Box 27 
Washington, DC 20044 
(301)-589-6062 

ASERA Ltd 
PO Box 184 
Ryde, NSW, Australia, 2112 
email: lindley@syd.dit.csiro.au 
Membership $A100 (dual subscrip-
tion), Subscriptions $A25 (newslet-
ter only) $A50 (journal only). 

British Interplanetary Society 
27/29 South Lambeth Road 
London SW8 1SZ 
ENGLAND 
Membership: No dues information 
available at present. 

Canadian Space Society 
43 Moregate Crescent 
Bramalea, Ontario 
CANADA L6S 3K9 
Answering Machine: (416)-626-0505 
CSSBBS: (905)-458-5907 (8N1, up to 
2400 buad) 
Membership: Annual dues are $25/ 
year ($15/year for full-time students, 
$100/year for corporate members). 

National Space Society 
Membership Department 
922 Pennsylvania Avenue, S.E. 
Washington, DC 20003-2140 
(202)-543-1900 
Membership: $20 (youth/senior) 
(regular). 

The Planetary Society 
65 North Catalina Avenue 
Pasadena, CA 91106 
(818)-793-5100 
email psociety@delphi.com 
Membership: $5/year 

Space Studies Institute 
258 Rosedale Road 
PO Box 82 
Princeton, NJ 08540 
Membership: $25/year. Senior Associ-

$35 ates ($ 100/year and up) fund most SSI 
research. 

Space Access Society 
4855 E Warner Rd #24-150 
Phoenix, AZ 85044 
(602)431-9283 voice/fax 
hvanderbiltabix.com 
Membership: $30/year, $1000/lifetime; 
includes email updates. $50 for email plus 
mailed hardcopy ($25 extra outside the 
US). 

Space Station Future Fighters 
16582 Space Center Blvd 
Houston, TX 77058-2039 
Fax: ( 713) 488-7903 
Membership: All volunteer, No formal 
membership or dues. Presently conduct-
ing a national petition drive in support of 
the international space station. Send a 
stamped self-addressed envelope for free 
information and a blank copy of the peti-
tion. 

Students for the Exploration and 
Development of Space 
MIT Room W20-445 
77 Massachusetts Avenue 
Cambridge, MA 02139 
(617)-253-8897 
email: odyssey@athena.mitedu 
Membership: Dues determined by lo-
cal chapter. 

United States Space Foundation 
PO Box 1838 
Colorado Springs, CO 80901 
(719)-550-1000 
Membership: Charter $50 ($100 first 
year), Individual $35, Teacher $29, 
College student $20, HS/Jr. High $10, 
Elementary $5, Founder & Life Mem-
ber $1000+ 

World Space Foundation 
Post Office Box Y 
South Pasadena, California 91030-1000 
(818)-357-2878 
Membership: Contributing Associate, 
minimum of $15/year (but more 
money always welcome to support 
projects). 
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No matter where you 
are in the world, 

Monitoring Times 
has something for you! 

From the latest news-breaking issues to the 
established broadcasters from years past, 
Monitoring Times keeps you up to date with the 
best frequencies and information you need to stay 
current with this ever-changing world of radio. 

Hot new equipment is reviewed every issue and our 
radio experts tell you what want to know about all 
aspects of radio listening. Whether you are a 
hobbyist or a professional, you need to subscribe to 
Monitoring Times TODAY! 

US Subscription Rate: 
1 year: $21.95 

Foreign Subscription Rate: 
1 year: $32.00 ( US Funds) 

Monitoring Times 

(800) 438-8155 
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rcelOCK 
XCHANGE 

Satellite Times assumes no responsibil-
ity 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 commer-
cial ads, contact Beth Leinbach, 704-389-
4007. 

Rocky Top Satellite Parts. Order or 
request price list at 1-800-837-6430 or 
208 Fleming Street, Murphy, NC 28906. 

GE Superadio III, custom designed with 
up to four noise-free SCA Channels. 
Performance graranteed. Credit Card 
orders accepted. (800) 944-0630. 

SATELLITE EQUIPMENT: Uniden 
SQ-590 w/SCPC, no module (New $550; 
Zephyrus SCPC-700, 2 channel 2:1 and 

3:1 (New), Cost $ 1900 Sell $ 1150, 3-Norsat 
high-stability LNB, Ku-Band /- 100kHz 
$100 each; Drake ESR-324B Receiver, 750-
1450, $50. Call J. Evans (614) 866-4605. 

Commercial GOES Weather Satellite Re-
ceiver FG-701. Copy images from GOES/ 
GMS/METEOSAT ON 1691 & 1694.5. a 
complete dual frequency, triple conversion 
microwave reciever with built in LNA and 
switchable bandwith demodulator. New cost 
is $3500. One used unit for sale, only $ 1500 

(UPS prepaid in US). T. Pappan, POB 
1592, Owosso, MI 48867-1592. 

For Sale: Universal M-7000 with Video/ 
Fax options, Magnavox Model 80 monitor, 
all cables, manuals, original boxes and al-
most $75 worth of RTTY/Fax books. $775 
less than 3 years old in beautiful shape! Call 
between 5:00 and 8:00 PM EST ONLY! 
Ask for Mike, Package deal only. (419) 
536-7579. 

SUPER SOUND 
DETECTOR 

HEAR THROUGH WALLS 

ELECTRONIC STETHOSCOPE 
Ultra-eenseni device peas up amplifies sound 

through solsO objects. Heat through glass. wood, 
passer, brick or even 12- comae*. Use vmereved 
audible sound a loo taint lor ee unaided hurnal 
ear. Picks up voices, machinery. running water. 
even mice or insects. Can be Maenad dreary al 
a tape recent«. Includes needphonaa sensor end 
botany. $69.16 crtecleeD to: 

CLE, Box 1913 
Sarasota, FL 34230-1913 

• (813) 922-2633. 
Visa/MC accepted. 

SATELLITE RADIO 
BOOK & GUIDE 

NEW BOOK covers all Audio Services, 

SCPC, Subcarriers, FM2, 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 
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1 

The following are some terms used in the 
satellite business and are described in 
layman's terms. Some of the definitions in 
the Space Glossary were written by Thomas 
C. Johnson, KF8NX, for PC-Track, a 
shareware satellite tracking program for 
the IBM PC, and are used here by permis-
sion. 

ALTITUDE (ALT): The distance between a 
satellite and the point on the earth directly 
below it, same as height. 

AQUISITION 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. 

gPAC E (fLO S SARY 

DOWNLINK: A radio link originating at a 
spacecraft and terminating at one or more 
ground stations. 

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: Is the year (less the first two digits) 
plus the day of the year plus the decimal day 
for the time the observation was made for a 
two line element set. These are osculating 
elements and ref er to the time a radar return 
was received or a visual (laser) observation 
was made. 
The day of the year figure is simply the 
count of the number of days that particular 
date is from the beginning of the year. 
(January 1 would have a day of the year of 
1. Feb 28 would be 59.) This number may 
range from 1.0 to 366.99999999 (taking 
into account leap years). Most references 
commonly call this a Julian date, it is not! 

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. 

FOOTPRINT: A set of signal-level contours, 
drawn on a map or globe, showing the 
performance of a high-gain satellite an-
tenna. Usually applied to geostationary sat-
ellites. 

GROUND STATION: A radio station, on or 
near the surface of the earth, designed to 
receive signals from, or transmit signals to, 
a spacecraft. 

INCLINATION ( INC): The angle between the 
orbit plane and 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-

tonal 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 ( LAT): 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). 

TLM: 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 

Can the FCC Catch UP? 

It's no secret that the Federal Communications Commission 
(FCC) has been feeling the pinch of fiscal budget cuts for 

several years; staff reductions and a recent massive reorgani-
zation added little to morale or performance. The enormous 

success of spectrum auctioning may be a boon to that agency, 
but its effects have not yet filtered down to staff levels. 

But money isn't everything; technical competence and con-

scientious decision making must keep pace. And judging from 

complaints throughout the telecommunications industry, the 

FCC is moving at a snail's pace in a speed-of-light era. 

In the U.S., manufacturers are still waiting for a gó-ahead on 

the Digital Audio Radio Service (DARS); the market for CD-
quality, digitized satellite transmissions to the automotive and 

trucking industry is mature, and vendors are understandably 

anxious to get the green light. 

In over a year, DARS contenders American Mobile Radio 
Corporation, CD Radio Incorporated, Digital Satellite Broad-

casting Incorporated, and Primosphere L.P. still have no word 

on the status of their applications. 

Anti-DARS lobbying by terrestrial broadcasters, headed by 

the National Association of Broadcasters (NAB), has added its 

share of static to the issue. 

In space, the FCC's track record is even worse. With over 80 

satellites (including 41 replacements) to be launched within the 

next five years, the Commission still has no international coor-

dination plan for the low-earth orbiting (LEO) satellites, ur-

gently needed by the emerging Personal Communications 
Service (PCS). 

Motorola's Iridium project, eventually comprising 66 satel-
lites, could begin its first dozen launches in 1996 by China Great 

Wall Industry Corporation of Beijing, but government charges 

of predatory pricing by the Chinese have caused friction. 

Iridium is up against challengers Globestar (48 satellites), 

Odyssey ( 12 satellites), Ellipso ( 14 satellites) and Constellation 

(48 satellites). All five applicants have until January to present 

the FCC with required financial and technical specifications on 

their cellular-like, worldwide, telephone satellite systems. 

After a long wait, Orbcomm finally received, on October 

20th, an official ok on their long-standing application to launch 

up to 36 VHF satellites for paging, position determination and 

data links, beating out contenders Starsys and VITA. 

But even with the Commission's nod of approval on this one 

application, many more applicants—some with satellites already 

in orbit—sit at the FCC's door with proposals for more systems 

and more frequencies. Teledesic alone proposes an operational 

system by 2001 consisting of 840 polar-orbiting satellites! 

Can they afford the $9 billion price tag? Chief shareholders 

are Bill Gates (computer-dominant Microsoft) and Craig McCaw 

(the nation's largest cellular provider). Even Teledesic's rival, 

Spaceway, opting for a Clarke Belt slot, is championed by 

formidable GM Hughes Electronics. Supplemental cash will 

come from multinational investors—big players with big bucks. 

A division of GM Hughes, Hughes Electronics, is planning a 
Central and South American satellite service as early as next 

year, then on to Europe, Asia and Africa. Services will include 

TV broadcasting, business teleconferencing and mobile tele-
phones. 

And this is just the beginning. Spaceway, Teledesic and 

dozens of other marketeers are looking hard at the undevel-

oped Ka band (26-40 GHz), the next frontier for orbiting 

intercommunication. 

Other nations will not look favorably on a country which 

launches its electronic payloads—often dozens in a constella-

tion—helter-skelter. We need coordination and dialogue now to 

avoid severe interference and to expect foreign cooperation in 

the future. 

As long as there are holes in an orbit and frequencies without 

signals, speculators will vie for slots and compete for spectrum. 

But just because U.S. industrialists win launch approvals and 

satellite service licenses does not mean that nations over which 
the birds fly will allow their licensees to hook up. 

The FCC must discipline itself to think globally, not region-

ally, as it has in the past. The United States is not alone in viewing 

the heavens as the last refuge for communications loading. 

The FCC must display wisdom in spectrum management 

leadership, issuing appropriate rulemakings and responding 

promptly to applicants. They are now dealing with superpowers, 

not CB. Sr 

92 SATELLITE TIMES January-February 1995 



IF Sou Think The 5ky's The Limit...Think Rgaln! 
Touch the future right now and venture into 

space through sateliite communications. It's a 
fascinating aspect of Amateur Radio- and more. 

WI-ether you're: 

• an Amateur Radio operator 

• a space enthusiast 

• a teacher or scientist 

• new to satellite communications 

• an experienced space communicator 

you'll find everything right here to 

assist you on your journeys. 

NEW EMTION 

Weather Satellite Handbook 

by Dr. Faiph E. Taggart, WR8DOT 

This revised and expanded 5th edition will teach you 
how weathersatellites function, how to build or modny 
your own receiving equipment and how to buy or buiild 
the right antennas. It also features an interface project 
:hat allows you to capture fascinating images from vari-

ous weather satellites and -IF WEFAX oroadcasts (a kit 
s ava lab.e). ARRL Order No. 4483. Retail S20! 

NEW EDITION 

The ARRL Satellite Anthology 

This third edition.gathers the best satellite articles 
from OST to enrich your operating enjoyment. 

Learn about all the active satellites 
from OSCAR 10 through OSCAR 
27-and beyond! 

Discover how to track satellites, 
work satellite DX, explore the digi-
tal Microsats and use the Russian 
"easys ate. Now is the pe-fect time 
to catch satellite fever., and this book 
will sho,w you how. X.R,RL Order No. 
4645. Retail $10 

4. 

The Satellite 
Experimenter's/  
Handbook 

Martin Davidoff 

The Satellite 
Experimenter's 

Nandbook 

by Martin Davidoff, K2UBC 

This title focuses on satellites 
built by and for the international 
amateur radio community and 
will be your guide to using and 
designing satellites. You'll also 
get a fascinating look at how 
you can put orbiting spacecraft 
to practical use.. 

ARRL Order N. 3185. Retail S20 

ARRL 225 Main St., Newington. CT D6111-1494 
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FREE 
VOX! 

EnieY free-flowing talk and hands-free radio operation 
with an ICOM EX- 1514 vox! Purchase the IC- 820H from 

a participating dealer and receive the EX- 1514 absolutely 
FREE! For more information or the name of your local 
ICOM dealer call our Brochure Hotline at (206) 450-6088. 
Limited to stock on hand. EX- 1514 retail value —$ 120.00. 
Offer may end without notice. 

POWER 

PHONES 

TX • RX 

o 
ICOM 1C-820H 141:1111 
DUAL BAND ALL MODE TRANSCEIVER I=C 
AF—D- SQL 

/ 

NB A77 F•EA1111, 

IC-820H FEATURES: 
Fl Built-in Auto Sute lite Fondions 

All Modes in a Compact Case 
(9.5" W n 2.7" H o 10.0" DI 

Li " Plug and Play" 9bOt bps Operations 

D Built-in High Stability Crystal ; .3 3pm) 

D Independent Clntrols with Sub To-ring 

CI New DDS for Hz Resolution 

D IF Shift ( electronic-Illy shifts far 
effective intenerence -eduction) 

El Satellite Memery and Tracking Funciicn 
(rev./normal tracking on mainishbond) 

D Doppler Compensation Function 

• 10 designated Sateili.e Memories 

O Data Jack for Pecnot Cps. ( 9600 birs1 

D New Modulaticn limiter Circuit 

O 2 VFO's each br VHF and UHF floods 

O SO Memory Channeds 

• Stereo Headphone Arks 

D 2 Antenna Conneoors 

CI Noise Blanker 

D RIT Function 

ID Memory Allocation Function 

• Attenuator 

O Programmed/Memory/Made Select Scan 

• CW Semi- Break In and Side Tone 

• AF Speech Compressor ( audio) 

D Auto Repeater and One-Touch Functions 

O Separate Main and (W Filters 

• (W Narrow Filter (optional) 

D Tone Scan ( optional) 

• 45 W (FM, (W), 35/6 W (SSB) VHF 

D 40 W (FM, (W), 39/6 W (SSA) UHF 

reduction circuit. The IC-82011's IF Shift 
Circuit shifts the center frequency of the 
receiver passband electronically to evade 
interfering signals. 

The IC-820H's DATA Terminal (in ACC 
socket) is connected to its modulator 
circuit directly. This Data lack supports 
Packet Operation a; LI) 10 9600 bps. 
A newly designed Medulat.on Limiter 
Groh is employed i the modulator 
circuit to prevent you from exceeding the 
maximum deviation — even with large 
amounts of data. 

Call ( 206) 450-6088 for 
FREE Product Literature! 

View a olden lemonstration 
of this :troduct 
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The Satellite 
Communications Leader! 

IC-820H 2 M/440 MHZ Dual Band, All Mode Transceiver 

The IC-820H isn't your typical base 
stain»: transceiver This all mode dual 
bander bas compact and lightweight 
dimensions offering operating 
versatility other base stations just 
can't match. Mobile and field 
operations are ideal with this rig. 
But don't let its size fool you. This is a 
high performance transceiver with 
state-of-the-art construction, circuit 
design and cutting edge features. 

ICOM's Newly Designed lloop DDS 
(digital direct synthesizer) is employed 
in the PLL circuit of the IC-8011. 
Previous PLL circuits for 10 Piz 
resolution transceivers contained 2-loop 
circuits. The new I-loop has a single 
loop and Generates a Signal with 
Superior 1 Hz Resolution. ICOM's DDS 
PLL also contains a normal PLL as the 
main-loop and a DDS as the sub-loop. 

Satellite operadon with the 1C-820H's 
Bukt SalleMte Functions has never 
iwun titis easy. These include Normal 
and Rewerse Tiacking for different 
modes of slitellite communications; 
Independent 3plink/Downlink (ont ' al 
for Doppler shift compensation: Sep-
arate Satelite VFO and 10 Dedicated 

Satellise Memories provide quick 
svvimhing from normal to satellite 
operation as well as easy recall of 
satellite and downlink frequencies. 

With Independent Controfs and 
Indications for Both Bands, this dual 
bander is as easy to operate as most 
single band transceivers — and 
exchanging the main and sub bands is 
just a switch away. In addition, while 
simultaneously receiving signals on each 
band, Separate S-Meters indicate their 
respective signal strengths. 

The Sub Tuning Function can be assigned 
to the RIT or SHIFT control and allows 
you to tune automatically al variable 
tuning speeds. This is especially useful 
when searching for signals over a wide 
frequency range — eliminating the need 
for excessive rotations of the main dial. 

The IC-82011's Compact Size enables 
easy installation in a shack as well as a 
vehicle. Overall dimensions may be 
small, but important points such as LCD 
size and space between switches are 
more than adequate. 

An important consideration in all 
mode transceivers is the interference 
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