Volume 2, Number 6 -
July/August 1996

A publication of
Grove Enterprises

| $350 US
S575 CAN |

A report on the
incredible satellite

rendezvous with
an asteroid

<

339322222

2




PRODUCT PRICE LIST:

Swagursat ...........ccovcevenienenieneniennene $220.00
SuperSwagursat..........cccccvceeeeienienrrennns $295.00
Swagur-Amp-L.....ccconnncnnnnn. $225.00
Bias T...ooiciiiicinrenrec st cae e $80.00
Bias T with amplifier ..........ccccceeuueenn... $125.00
SWagur-Amp-V.....c.cieneninccrnennnnnns $195.00
Swagur-Horn-C.........c.ccecevercnnrenerinenns $120.00
SWagUI-LA ...t $130.00
Swagur-T-V (bias T for 137 MHz)............ §75.00
OFS Weather-FAX.........ccocecreerenvenuenenens $445.00

S&H $8.75 ($25.00 foreign)

ordered for 1691,1535 or 142
26 db return | Use with a 3 foot or larger dish.

> :anmum eﬁ?ﬂb gain from 1 to 2 GHz. Has a noise

O'f‘bn the ou

.’ »

Swagur-H

» ||y

:
| Swagur

)

Male N connector on input with a femal
t. Case measures 2.5 x 2.5 x 1.6 inches high.

Swagursat

Designed for owners of ICOM R7000 & R7100
receivers. It produces superb weather pictures.

SuperSwagurSat

Identical to the Swagursat except it also receives
30 KHz audio like that found on the Inmarsat satellite.

Swagur-LA

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

coaxial line to provide further amplification.

Swagur Enterprises ¢ P.O. Box 620035 * Middleton, WI 53562-0035  Phone/Fax 608-592-7409
Web page at: http//www.execpc.com/~swagur/ * E-mail: swagur@execpc.com

n-C
zed signals. It can be
MHz. Has an excellent

Swagur-T-A
and without amplification to feed
to your LNA out at the antenna.




Sate liite Exploring Asteroids —

imes NEAR and Dear
CO’Uer Stmv By Len Losik

A new breed of NASA satellites
has quietly emerged to the forefront
of scientific research. These satel-

Cover: The cover photo for
this issue of Satellite Times is

an artist’s rendition of the lites will explore our galaxy as never
NEAR spacecraft before. One of the firstones launched
maneuvering around EROS is headed for a big rock. Story starts
433 in December of 1999. on page 10.
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Ariane 5 — A Bid for the Future

By Philip Chien

Even though the first test launch was a failure, ESA and Arianespace will
be back with the Ariane 5 rocket very soon. ST staffer Philip Chien takes a look
at the rocket and the program that is Europe’s future in space. Story starts on
page 14.

Onward Christian Broadcasters —
Delivering the Gospel from on High

By Donna M. Vincent, PhD.

Throughout history, religious leaders have used a variety
of means to deliver their message. But times have changed
and present-day Christian broadcasters use satellites to de-

liver the gospel from on high. Story starts on page 18.

Monitoring U.S. Navy
Ships via INMARSAT

One of the new satellite bands that has become a favorite with
monitors is the L-band. This is the home of INMARSAT and
transmissions from U.S.Navy ships. You can monitor these broad-
casts; we help you get started. See page 24.
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By Larry Van Hom
Managing Editor

A Hard Pill to Swallow

s this issue of Satellite Times goes to

press, the probe into the Ariane

501 accident is focusing on the
rocket’s on-board computer system. As
you will read in the Satellite Monitor col-
umn and our Ariane 5 launch vehicle
profile in this issue, the 501 vehicle failed
just 30 seconds into its inaugural flight.

Cause of the mishap from the investi-
gation team centers around the on-board
computer receiving wrong information
on the rocket’s attitude and ordering a
suicidal turn. The system was trying to
compensate for a condition that did not
exist.

Once the computer sensed the wrong
attitude, it ordered the solid rocket
booster nozzles to make a sharp turn.
After the on-board command was issued
to the hardware, the system believed that
the maneuver still wasn’t enough and
ordered the main stage engine nozzles to
follow suit.

As the rocket veered to its side, aero-
dynamic pressures began tobreak itapart.
The fairing protecting the payload
of four Cluster science satellites was
destroyed under the stress and this
triggered the rocket’s self destruct
system.

While the loss of the first Ariane
5 is a difficult pill to swallow for the
people at the European Space
Agency, the loss of the Cluster scien-
tific satellites can not be measured.
Those important research satellites
cannot be replaced.

The satellites were to have stud-
ied, in three dimensions, the Earth’s
magnetic field and its complex rela-
tionship with the Sun. These obser-
vations were going to be done in
conjunction with other spacecraft
from the U.S., Russia, and other
European spacecraft. Research per-
formed by these satellites could have
unlocked some of the mysteries re-

garding radio wave propagation that af-
fects HF radio transmissions — a loss to
radio hobbyists worldwide.

More than 250 scientists in several
countries were to participate in the
project. The entire team saw their work
on the project (over thirteen years), go
upinsmoke and fire on June 4. On behalf
of the ST family, our deepest sympathy is
extended to the Cluster satellite develop-
ment team.

Another issue of concern to ST read-
ers is the proposal by the World Adminis-
trative Radio Conference 97 IWG-2A com-
mittee to share the amateur radio 2 meter
and 70 centimeter ham bands with the
second round, little LEO companies.
Complete details can be found in pub-
lisher Bob Grove's Uplink column in this
issue.

Registrations for the fall Grove Com-
munications Expo 96 continue at a brisk
pace. Ifyouare going to attend thisyear’s
extravaganza and are planning to stay at
the Atlanta Airport Hilton (the conven-

JOUN ! wHerE

N THE WORLD IS

MY  STIR-FRY PAN T WavE You

seenv 1T ?

The early Hamsats were built by volunteers, in

basements and garages.
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tion hotel), please call the toll free regis-
tration number and make your reserva-
tions now. Rooms are limited and we are
filling up fast. Complete details can be
found in the Grove Expo ad in this issue
of ST.

The same applies for the banquet/
keynote address on Saturday night. We
are expecting a large crowd to hear the
Expo keynote speech by NASA astronaut
Ron Parise, so make those banquet reser-
vations today. Seating at the banquet is
limited.

If you are a radio hobbyist and inter-
ested in space communications, visually
tracking satellites, or radio astronomy,
do not miss the Grove Communications
Expo in October.

I would like to bid farewell to Bill
Grove from the pages of ST. While only
on the ST staff for a short time, Bill’s
Internet and Space column had a large
following. Bill has moved on to other
pursuits and we wish him well. Satellite
Timeswill continue to cover developments
on the Internet through the indi-
vidual columns in the magazine.

Finally, I would like to take this
opportunity towelcome Philip Chien
to the staff of Satellite Times. Phil
should not be a stranger to ST read-
ers. He has written several features
and satellite profiles for the maga-
zine over the last two years.

We have had quite afewrequests
for a regular column to cover the
activities surrounding the manned
space program, and Philip will be
covering this beat in his new Final
Frontier column. Phil is a veteran re-
porter of space activities at the Cape
and is part of the media pool that
regularly covers space launchesfrom
our east coast Spaceport.

Welcome aboard, Phil; we look
forward to your valuable contribu-
tions in the pages of Satellite Times —
your space magazine of record.




SAT TRACKER™ & Nova
the best Satellite
Tracking solution!!

SAT TRACKER™  Nova and
Frequency Manager have
been combined o offer a
coniplete hardware and soft-
ware combination for your station
and rolor control systems as well as
logging. Nova provides full position infor-
mation (azimuth. elevation, range. height, frequency . mode. etc.) in
real time. Data is automatically updated approximately S times per
second on a 33 MHz ‘486. All functions arc accessed via the mouse:
you may operate Nova and SAT TRACKER™ almost entirely with-
out touching the keyboard.
Nova includes 16 maps in 2 sizes, for a total of 32 maps. Mercator
El;ojection (rectangular) with zoom view of any continent, wholc-
arth central longitude may be set for Europe. North America, or the
Pacific: country name labels on/off; up-to-date political boundaries:
casy-lo-see satellite foolprints; up to 6 satellites plotted simulta-
neously. Orthographic (view from space) projection with full Earth
positioning and manipulation, ground tracks, foot prints, and real-
time orbit shapes: up o 6 satellites visible. Sky temperature (3 bands:
50, 136, and 400 MHz) with current satellite and antenna positions.
Radar map showing all visible satellites and antenna position. Grid
square maps centered anywhere in the world, with point-and-click
bearing/distance display. AutoTracking via the popular SASI Sat
Tracker. Kansas City Tracker, and AEA ST 1 hardware interfaces.
Nova also includes full control of frequency (with or without real-
time Doppler compensation) and mode of all modern satellite trans-
ceivers: ICOM twins. ‘970. ‘820, and others. Yaesu FT-736. Ken-
wood TS-790. Frequency adjustment is made by on-screen knobs,
buttons, sliders, or the key- [= AT TRACKER = o
board. TX and RX may be ad- a110 .
justed seParaxcly or linked (nor- ) 040 1
mal or inverted). Frequency
control is through a user-select-

able serial port via Frequency —
Manager or the radio manufac- I
tures interface (not required : :
with Frequency Manager). 370
memories are available for your
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local repeaters. etc., plus 8 indi- § &= NE
vidual memories for cach satellite. 0
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'CAEMOTO

EVZ700D5X .
Satellites pass through space in three
dimensions: and the =
EV700D5X is designed to
track satellites. This AZ -
Rotator is fully com-
ter compatible using
at Tracker Software or
other user programs.
EV700D5X is the stron-
gestAZ-EL
system
available
for todays
amateur
market.

{ tune parameters.

Additional features
of Nova:

* Built-in logging
(separate togs for each satellite if desired)
* Super-easy Keplerian element updating
{AMSAT or NASA 2-line)
* Real horizon modeling for user-defined
fooipriat display
+ Satellite editor with drag-and-drop arrangement
of satellites and groups (20 groups of up to 30
satellites/group)
Up to 2,600 satellites in database
Fast rise-set AOS/LOS calculations
Multiple-satellites/one observer
* One satellite/two observers with inutuat
window information
Muttiple Satellites/Multiple observers in real time
Satellite-to-satellite (+/- one or two observers)

co-visibility

Full eclipse predictions

torbit-by-urbit and full day summaries)

Satellite Script, a time-ordered sequence

of multiple passes of multiple satelfites;

printed listing or real-time antenna control

Daily and Monthly Moon conditions

» Customized grid square maps for any location.
with point-and-click bearing/distance
calculations (maps may be laser-printed)

» 2.000-ity + DXCC country + EME directory
databases + Buckmaster & QRZ! CD-ROM lookup

« Includes three TSR programs for background
tracking/tumng (JCOM, Yaesu, Kenwoml)

System requirements:

‘The combination of SAT TRACKER™ and Nova reguire only 420KB of conven-
tional memory. Requires a math coprocessor, VG A graphics, mouse, and about 2
MB of hard disk space. SAT TRACKER™ and Nova run as DOS or Windows95.
Call your Dealer for $$$$.
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Prediction Software for

Windows 3. 1/Windows 95

Pick a location from SKYCOM 2.0's database of over
400 call sign prefixes. Tell SKYCOM 2.0 whera you
are, your transmitter power, your antenna gain. In-
put the current solar flux

or sunspot number. 1
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novice yet sophisti- | |8 L o [
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advanced users to fine e
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FAVORITE DEALER

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

FAX: (703) 938 6911

Exclusive North and South American Distributors




Loss of Aricme 5 slows
European space program

The June 4 loss of the sleek Ariane 5
rocket was a major setback for Europe as
a competitor in the worldwide satellite
launch market. The flagship of the Euro-
pean Space Agency, carrying four Cluster
satellites which were to study the Sun’s
affect on the Earth’s atmosphere, veered
off course just 40 seconds into its maiden
flight and was blown up by ground con-
trol. The rocket’s trajectory had been
planned so that any debris would fall into
the sea, butinstead the flaming remnants
of Ariane fell on land near the Kourou
launch facility in French Guiana, South
America. No injuries were reported, but
about 100 guests watching the launch
were evacuated, and the half-billion dol-
lar payload, of course, was lost.

First reports suggest that the exhaust
nozzles which pivot to steer the rocket
rotated abnormally and threw the rocket
off course.

The Clustersatellites were to study the
violent interactions of Earth and Sun.
They were to orbit Earth in tetrahedral
formation taking precise three-dimen-
sional measurements of the phenomena
that occurs where solar winds strike the
magnetosphere (our outer atmosphere)
atspeedsof 3million kilometers per hour.
They were not insured, and there is no

Accoustic test of Ariane 5 rocket
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By Wayne Mishler, KG5BI
E-mail: mishler@caol.com

word on if or when that
experimentwill be con-
tinued.

Another Ariane 5
launch scheduled for
September will prob-
ably be delayed until
1997 while a board of
inquiry investigates the
failure and proposes
corrective action.

Meanwhile the eyes
of the worldwide space
industry remain fo-
cused on the future of
the Ariane series.
Arianespace, builders
of the rocket, vow to cor-
rect the failure and con-
tinue development of
the Ariane series which
has failed seven times in 86 launches.
Ariane 4 was the last previous failure. It
exploded in mid-flight in 1994. Despite
the loss of Ariane 5, two major ESA cli-
ents, Intelsatand Eutelsat, have expressed
continuing confidence in Ariane.

Arianespace downplayed the incident
as merely a setback and not the kiss of
death.

NASA says satellite tether was
burned

The recent tethered satellite experi-
ment failed because the tether was weak-
enedbyinternalarcingand burning which
caused it to break, according to NASA
and the Italian Space Agency.

Asignificant portion of the tether had
burned away, leading to tensile failure.
Thebreak occurred whenabout 12.2 miles
(19.7 ki) of tether was unreeled. At the
time, the tether was feeling a tug of about
15 pounds (65 newtons).

The arcing could have been caused
either by foreign objects penetrating the
tether, or by a breach in the insulation
surrounding the tether conductor, scien-
tists say. A breach in the insulation could
have provided a path for electric current
to arc from the copper wire in the tether
to a nearby electrical ground.

The system was generating 3,500 volis

July/August 1996

The frayed end of the tether portion of the Tethered
Satellite System (TSS) is seen at the end of the supportive
boom. On February 25, 1996, the STS 75 crew deployed the
TSS, which later broke free.

DC and up to 0.5 amps of current as the
satellite was being deployed. That high
voltage was produced by the tether cut-
ting through the Earth’s magnetic field at
17,500 miles per hour.

Hubble reveals inncads of
collapsed star

If the star had exploded within 50
light years of Earth, scientists say it would
have ended life on this planet.

Chinese called it the “guest star.” It
appeared mysteriously one day aboui a
thousand years agoand loomed in the sky
day and night. Astronomers described it
as reddish-white with long pointed rays
shining in four directions.

Actually what they were seeing was a
star ten times bigger than our Sun going
supernova 7,000 light years away from
Earth. In its violent death, the star blazed
with the light of 400 million suns. It re-
mained visible in davlight for nearly a
month, and at night for a year.

Afterwards, the event was forgotien
for more than 600 years. But in 1731,
English physicist and amateur astrono-
mer John Bevis, using a telescope, re-
discovered the strings of gas and dust of
the star’s nebula (remains) — a diffuse
mass of interstellar dust and gas. With
renewed interest, other astronomers be-




gan tostudythe phenomenon. Lord Rosse
named the nebula “Crab” in 1844, be-
cause itstentacle-like structure resembled
the legs of the earthly crustacean.

The observations continue, with vastly
improved telescopes. But even the most
significant of observations from earth was
dwarfed by a recent discovery of NASA’s
Hubble telescope in space. “I don’t think
that any of us were prepared for what we
saw,” says Jeff Hester of Arizona State
University. He led a team of astronomers
in assembling a cosmic “movie” from a
series of Hubble observations taken sev-
eral weeks apart.

As opposed to ground-based images of
the Crab which show subtle changes in
the nebula over months or years, the
Hubble movie shows sharp wisp-like fea-
tures streaming away from the center of
the nebula at half the speed of light. They
are emanating from the compact core of
the exploded star spinning at 30 revolu-
tions per minute at the center of the
nebula. It’s what scientists call a neutron
star — a cinder composed of the original
star’s dense, collapsed neutron core.

Shooting outward from the cinder are
two powerful beams of light. Asitspins on
its axis, the beams sweep over the Earth,
giving the appearance of blinking on and
off. Because of this flickering effect, the
neutron star is also called a pulsar.

Its rapid rotation and intense mag-
netic field act as a slingshot, flinging off

The Crab Nebula as seen by the telescope at Mt Palomar (left) and
its center as viewed by the Hubble Space Telescope.
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subatomic particlesat nearly the speed of
light. Electrons and positrons (anti-mat-
ter) react with the dust and gas of the
nebula to create glowing, eerie shifting
patterns of light. They illuminate the
interior of the nebula, which is more
than 10 light-years across.

“Watching the wisps move outward
through the nebula is a lot like watching
waves crashing on the beach - except
that in Crab the waves are a light-year
long and are moving through space at
half the speed of light,” says Hester.

“You don’t learn about ocean waves
by staring at a snapshot. By their nature,
waves on the ocean are ever-changing.
Youlearn about ocean waves bysitting on
the beach and watching as they roll
ashore. This Hubble movie of the Crab is
so significant because for the first time
we are watching as these ‘waves’ from the
Crab come rolling in.”

This move isn’t apt to be a box office
hit. Atleast not in its present form. But it
is giving astronomers a remarkable look
at the dynamic relationship between the
tiny Crab pulsar and the vast nebula that
it powers.

Comet Hyakutake reveals
secrets

In space, ten million miles is a nat’s
whisker. That’s how close the comet
Hyakutake came to Earth this spring. If
scientists were
nervous about
the near miss,
they didn’t show
it. Instead they
examined it like
a specimen, us-
ing the National
Science
Foundation’s
powerful radio
telescope.

It is interest-
ing that the word
“comet” derives
from a Greek
word describing
human features.
Aristotle used
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the word “kome” (hair of the head) to
describe the tail of a comet. The word
“kometes” (wearing long hair) was
adopted into Latin as cometes, and later
appeared in old English as cometa.

Hyakutake, like a human model, was a
willing subject for scientists who say it is
among the brightest of comets. “Much of
the progress in cometary research comes
from the study of the relatively bright
comets,” says Patrick Palmer of the Uni-
versity of Chicago. Several comets pass
close enough to Earth each year to be
studied, but few are bright enough to be
studied in detail. Bright comets produce
higher quality data. And because of this
more research groups study them.

Four teams of scientists examined
Hyakutake using the VLA (very large ar-
ray) radio telescope at the National Ra-
dio Astronomy Observatory in Socorro,
N.M. They did three principal types of
studies.

SCPC EQUIPMENT
GUARANTEED TRADE-IN'S

AVCOM™ SCPC-1000D
Trade-In, List $479 Sale $350

SAT-SCAN™ "EXPLORER"
Trade-In, List $479 Sale $350

UNIVERSAL SCPC 300-C
Commercial Unit
Trade-In, List $1095 Sale $495

NEW UNIVERSAL SCPC-100's
Thousands Sold
New $439 Sale $299

UNIVERSAL SCPC-100's
Trade-In's
List $439 Sale $200 to $250

HEIL SC-ONE SCPC RECEIVER
Works OK - Original Price $400
Sale $125
Call or write for full information.

All Universal products one year warranty.
All shipping charges FOB, Columbus, OH.

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

Three of the groups worked together
to detect thermal radio emission from
the comet, and to look for the character-
istic radio emission in the comet’s coma
(or head—remember your Greek.) The
remaining group used the VLA as a re-
ceiver to monitor radar signals bounced
off the comet from another ground sta-
tion at Goldstone, Calif.

Numerous telescopes of all types were
trained on Hyakutake as it passed Earth,
but only the VLA was capable of detect-
ing long-wave thermal emissions and car-
rying out the radar experiment.

Thermally generated radio emissions
reveal much about a comet. Scientists
can use them to learn about the sizes of
particles that make up the coma. They
can contain information about the heat
balance of comets, and about their mo-
lecular composition. For example, a
comet can be examined with a radio
telescope at specific wavelengths to de-
termine the presence of specific mol-
ecules, such as formaldehyde, methanol
and ammonia.

Comets are thought to be dirty snow-
balls of ices and dust — materials left over
from the farmation of planetsand moons,
such asammonia, methane, carbon diox-
ide, and water. In this sense they are like
natural samples which can tell scientists
about the pre-solar nebula from which
our solar system was formed.

The radar signals will help scientists
learn about the halo of particles around
the nucleus of Hyakutake. These par-
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ticles are believed to be about
one centimeter in diameter. Such
a halo “has never been directly
seen before,” says Imke de Pater
of the University of California.
It was a rare opportunity. The
comet’s won’'t be visible from
Earth again for 10,000 years.

Asian digital broadcast
facility debuts

Asia’s largest independent
television broadcast facility, Asia
Broadcast Centre, with 85,000
square feet of floor space and
four 1l-meter satellite dishes,
wentinto operation this Mayin Singapore.

The $30 million facility is one of a few
fully digital broadcast facilities in the
world, and alreadyseveral major program-
mers are knocking at the door. The Cen-
tre has commitments from The Discovery
Channel, SonyEntertainment Television,
Liberty Sports Communications and Dow
Jones.

The projectisajointventure of Group
W Network Services of Westinghouse Elec-
tric Corporation, and The Yellow River
Network, of Singapore.

“Asia Broadcast Centre is a gateway
for television programmersin the rapidly
expanding Asia marketplace, where to-
day there are more than 400 million tele-
vision viewing households,” says James
Crow, a 13-year veteran of Westinghouse
and managing director of the Centre.

“We are well-positioned to provide
one=top shop service to large interna-
tional programmers who want to localize
and broadcast programs to the vibrant
Asian region,” he says.

The new facility, with a staff of 100,
offers digital production including edit-
ing,dubbing, graphics,and program origi-
nation, compression, and satellite deliv-
ery. It is the only independent broadcast
distributor with a license for satellite up-
link from the Telecommunications Au-
thority of Singapore.

The spacious Centre houses ten fully-
equipped playback suites and eight digi-
tal on-line suites, a secure climate-con-
trolled 3,000 square-footvideolibrarywith
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room for 150,000 tapes, and two studios.
The larger of the studios has 4,000 square
feetof floorspace, and the other has 800
square feet.

The Centre’s satellite antennas link it
with satellites covering the Pacific Ocean
region. These include PanAmSat PAS2
and PAS 4, APSTAR 1 and PALAPA-CI1.
Their combined footprint reaches from
Africa across India and includes Austra-
lia, New Zealand and Southeast Asia. Five
additional antennas are planned.

EchoStar unveils new digital
broadcasting center.

The EchoStar Communications Cor-
poration unveiled its DISH Network
worldwide satellite digital broadcasting
center at Cheyenne, Wyo., with a May 3
ribbon-cutting ceremony and announce-
ments of more expansion.

“Our worldwide digital broadcast cen-
ter houses an extensive array of highly
technical, state-of-the-art satellite com-
munications equipment from the world’s
leading manufacturers,” says EchoStar
chairman and CEO Charlie Ergen.

The 60,000 square-foot center com-
prises editing and production facilities,
studios and transmission services avail-
able to other companies for a fee.

FGHOSTAR”:

“Our expansion plans will produce
more jobs at the broadcast center, which
will benefit the local economy,” says
EchoStar president Carl Vogel.

Currently, the center transmits digital
MPEG-2 television programming to
EchoStar I - the first direct broadcast
satellite of the DISH Network. There are
plans to expand the facility to support
two additional satellites. EchoStar II will
offer niche and sports programming this
fall, and will require two additional an-
tennas to be installed at the center this
summer. EchoStar IIl is planned for
launch late next year.

The grand opening of the broadcast
center coincides with the national launch




ofthe DISH Network” programming pack-
ages. Advertisement of the new DISH ser-
vices began running on May 1.

Programming packages range from
about $20 to $30 per month and include
the usual popular channels. A total of
more than 200 channels of digital video,
audio and data services are expected to be
delivered to homes throughout the conti-
nental United States with the launch of
EchoStar II later this year.

Steer clear of that space junk,
matey

It’s not a serious problem yet, but it
could be in the future. The problem of
space debris, that is. The hazard to space-
craft posed by man-made debris floating
around up there is growing and deserves
international action now, says a report
from a committee of the National Re-
search Council.

The report urges space faring nations
of the world to approach the problem
with a cooperative approach. Data must
be collected on the damage that could
arise from collisions between spacecraft
and debris. Builders of spacecraft must
begin shielding critical components in
the event of collisions. And there must be
backups in key systems.

And finally

Now there’s proofthat TV ad writers are
“spaced out.”

Pepsi is now filming ads in space. Coca-
Cola of course can’t be far behind. And
that’s not all.

Remember the ad with the Pepsi and
Coca-Cola truck drivers sitting down to-
getherinacafé, sharing each other’s prod-
uct, and getting into a fight?

Well, in space there are no truck driv-
ers. Onlyastronauts and cosmonauts. Talk
aboutyouraverage every day international
incidentjust waiting to happen. This could
start the cold war all over again. Actually it
probably would be called a cola war.

Reuter news service reports that
PepsiCo, Inc., paid a seven-figure sum for
Russian cosmonauts to film the new com-
mercial during aspace walk, in May, at the
Mir space station.

When NASA mission operations di-
rector Jeff Bantle heard about it, he
wouldn’t speculate on how NASA might
react to such an offer. “The shutle is
looking at ways to involve commercial
enterprise,” he
said. “But 1
haven’t seen
any proposals.”

There's no
question that
NASA could
use the money.
Space ships
don’t fly on
fumes, you
know. Not that
our govern-
ment would let
them take the
money. Who needs industry when you’ve
gol taxpayers.

Of course itdidn’t take a rocketscien-
tist to see all of this coming.

Pepsi planted the seed in 1985 by
sending one of their cola dispensers into
space with Challenger. They said it was to
give our astronauts their first sample of
carbonated beverages in zero gravity.
Rrrright.

And Coca-Cola must’ve liked the idea.
While the cosmonauts were filming the
Pepsi commercial our astronauts were
trving out a Coca-Cola dispenser aboard
the space shuttle.

Of course Pepsi has been producing
commercials with a space themessince the
mid-80’s. There was the one where the
occupants of a space ship chose Pepsi
over Coke, in 1984. And another in 1985
showinganastronautcraving a Pepsi while
waiting for lift-off. And of course the one
in 1986 showing two astronauts drifting
oftfintospace in pursuitof theirlast bottle
of Pepsi. That one was produced in En-
glish and Russian.

Get ready for a vending machine on
Mir.

Sources:

EchoStar Communications Corporation, European
Space Agency, Group W Network Services,
McDonnell Douglas, National Research Council,
National Science Foundation, PR Newswire, Reuter
News Service
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Exploring Asteroids—

By Len Losik

new breed of NASA satellites has

quietly emerged to the forefront

of scientific research. These sat-
ellites will explore our galaxy as never
before. This series new series of explorers
is called Discovery.

NASA'’s satellites have been sent to the
moon, planets and other planet’s moons
since the 1960's. These voyagers have
helped to confirm theories of planetary
composition, and, search for telltale signs
of life. The more we look for life, the more
indications we find that remind us of life
on our Earth.

The NEAR satellite, short for Near-
Earth Asteroid Rendezvous, is a NASA
Discoverysatellite designed to collect close-
up scientific data on asteroids for the very
first time. Scientists have been studying
asteroids for centuries. Wanting to know
where they come from, where they have
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been, when were they formed, how many
are there and how many more will be
coming.

As our understanding of asteroids and
what part they may playin man’s evolution
increases, knowledge of asteroids is be-
coming more significant. Paleontologists
that study fossil remains began looking to
space foranswersforunderstanding Earths
history. Their study continues to lend sup-
port to the theory that man’s past and
future is strongly influenced, if not di-
rectly guided, by large and small bodies
from space that impact the Earth. With
this in mind, NASA is looking at exploring
asteroids for scientific questions and for
potential commercial applications.

The Near Ecath Rendezvous
Satellite

NEAR was created to explore near-
earth bodies. John Hopkins University
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Applied Physics Laboratory (APL) is re-
sponsible for its design, developinent,
manufacture, launch, operations and sci-
entific data collection. APL has been re-
sponsible for over 50 satellites in the last
35 years. Because of their many successes,
NASA turned to APL to prove faster, bet-
ter, and cheaper can be the new NASA
way.

NASA conceived a visionary mission
that would satisfy many areas of space
exploration. NEAR providesfor true space
exploration. Determining the compeosi-
tion of a nearby asteroid, NEAR will lay
the ground work for future commercial
mining of near Earth bodies. NEAR will
demonstrate the feasibility of a low cost,
low energy iourney suitable for any satel-
lite to nearby bodies in space. Future min-
ing of asteroids is certainly feasible de-
pending on the composition of the aster-
oid and the amounts of elements and
mineralsin its make-up. ['he low costand




low energy method to reach an asteroid
used on NEAR is suitable for future com-
mercial enterprisesseeking toreach them
as well.

The development phase for NEAR
lasted only 27 months. NEAR project costs
is well under US$115 million. NEAR is a
Discovery mission by NASA that included
a US$150 million funding cap. Another
interstellar pioneering program from APL
is the now-famous Clementine.
Clementine turned into a lunar mapping
mission and deep-space explorer. The cost
and schedule for Clementine was 22
months and US$75 million.

NEAR Mission

NEAR was first planned to visit aster-
oid 4660 Nereus, a small 0.6 mile object
with only a few points of interest. Mission
plannerslooked for larger asteroid within
the energy window of the McDonnell
Douglas Delia II launch rocket that could
provide more interesting results. Mission
planners decided to incorporate a 2 year
fly by of the Earth in January 1998, to add
velocity (a “delta V') to NEAR. The delta-
V from the Earth fly-by, when added to
that provided by the Delta Il rocket, gave
a 4 week fly-by of a larger asteroid named
433 Eros in January, 1999. The
asteroid Eros, was named after
the Greek god for love, son of
Mercury and Venus.

NEAR was launched into an
28.5 degree inclined trajectory by

The NEAR satellite under construction and
the Delta Il rocket that put it in space.

-

the DeltaIl from Cape Canaveral, Florida,
so that the total Earth rotation velocity
would not be added to the Delta Il launch
velocity. The February 17 launch also
means that maximum velocity will not be
achieved due to the trajectory at an in-
cline to desired plane for rendezvous. An
even a larger efficiency loss would have
occurred if NEAR was launched just 3 days
earlier on Valentines day, February 14.

On the way to 433 Eros, NEAR will pass
another asteroid named 253 Mathilde in
June of 1997. NEAR could get as close as
750 miles to Mathilde for imaging with
NEAR'’s instruments. Mathilde is part of
the large main asteroid belt and will yield
even more information about these near
earth bodies. Mathilde was discovered in
1885, but its composition wasn’t well
known until last year. Mathilde rotates
once in 17 days and has a diameter of 38
miles.

433 Eros is an asteroid in the inner
asteroid belt. Scientists believe that infor-
mation from Eros will confirm that it con-
tains several precious metals and silicates
like iron, magnesium, and nickel. It is
hoped that Eros’ composition will be simi-
lar to some meteors that have fallen to
earth that contained water.

The 433 Eros asteroid was dis-
covered on August 13, 1898. It’s an
elongated body about 25 mileslong
and 13 mile sides. It’s in an orbit
around the sun very similar to
Earths, just slightly more eccentric.
Eros is thought to be 4.6 billion
years old. It was formed about the
same time as the planets. 433 Eros
rotates once in 5 hours and 15 min-
utes and orbits the sun in a 10 de-
gree inclined orbit. As NEAR leaves
these asteroids, an intensive search will
be completed looking for asteroid-or-
biting moons like the one found by
NASA’s Galileo satellite.

NEAR Satellite

Designed to operate at more than
twice the distance from the sun as the
earth is, NEAR will be the first man-
made satellite toorbitan asteroid. NEAR
looks like a box with its flaps hanging
out. It’s the same size as a sauna. Its
solar arrays were held down along the
sides until the cable holding them down
was cut right after trajectory injection
when it left the Delta rocket. The solar
arrays then deployed to their extended
position and they looked like a flat blue
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Gallium arsenide
solar panels

1.5-m antenna

100-ib thruster
— Instruments

NEAR Spacecraft Attributes

propeller at one end of a gold box.

The solar arrays generated over 1800
watts right after deployment from its
launch vehicle (1 AU or Astronomical
Unit). As NEAR approaches its target as-
teroids, the solar array output will de-
crease to as low as 350 watts, since NEAR
will be much farther away the sun (2.2
AU). As NEAR comes close to the Earth
later (and closer to the sun), the solar
arrays will again be generating maximum
electric power, but less than at launch
since solar cells will be older and their
performance degrades in space.

NEAR contains discrete space flight
hardware that’s been used for decades.
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An attitude control system used for point-
ing the box towards the sun, and for mea-
suring body rates and orientation/posi-
tion knowledge, reaction wheel/momen-
tum wheels. A propulsion system consist-
ing of bi-propellant tanks, tetrahydrazine
and nitrogen tetraoxide as an oxidizer
(oxygen supplier), propellantlines, valves
and thrusters for orbit energy changes
and orbitinclination control. This combi-
nation of oxidizer and fuel has been used
since the 1950’s.

A thruster that will provide 100 pound-
force will use both fuel and oxidizer while
smaller thrusters will use only the hydra-
zine for stabilization when the larger
thruster is fired. Seven small, 1-pound-
force thrusters are modulated to keep the
larger 100-pound force thruster pointed
exactly when it is fired. Large tanks are
needed to carry the liquid propellants for
several orbital energy changes and con-
tingency reserves to correct unplanned
problems,

The communications link uses a 1.5
meter parabolic dish that sits at the same
end as the solar arrays sun-facing with the
solar arrays. Three low-gain and high-gain
antennas are for larger area coverage. All
will work with NASA’s Deep-Space Net-
work groundstations. Solid-state storage
units are sized for 1.7 X 10e9 digital data
bits. Solid state units are replacing the
more common tape-and-reel systems on
NASA'’s science missions. Costs were kept
low on NEAR significantly when generic
equipment that had many years of previ-
oususe, few problems, and much in-house
experience at APL.

NEAR and Earth Orbiting
Satellites

Two design items differentiate NEAR
from Earth orbiting satellites. NEAR must
use oversized solar arrays for power gen-
eration. The farther away NEAR gets from
the sun, the light intensity decreases, and
the power output of the solar array goes
down. Although all the equipment on
NEAR needs only about 300 watts, it must
generate 350 (300+margin) watts when
NEAR s farthestawayfrom the sun. NEAR
can generate 1800 watts at 1 AU, but the
same solar arrays can only generate 350
watts at 2.2 AU.

Interplanetary satellites also experi-
ence a tremendously different radiation
environment than Earth-orbiting ones.
Radiation shielding for low voltage oper-
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NEAR Trajectory Profile

EARTH SWINGBY

ating equipmentisdone
for each mission based
onapredicted radiation
environment the satel-
lite will experience.

e

Higher operating volt-
age of the equipment,
generallymeans, less sus-
ceptibility to radiation
caused upsets and deg-
radation, However, low
voltage parts (TTL, ECL
and CMOS) and circuits
are the mainstay of
todays satellites and will
probable remains so un-
less higher-voltage components become
economical in the future.

NEAR’s Science Instruments

Over 30 years of study has not an-
swered some fundamental questions about
asteroids. When asteroids are made of the
same material, why don’t they look the
same spectroscopically? What impact do
the physical features have on understand-
ing their make-up and origin? These ques-
tions continue to go unanswered.

NASA’s Galileo interplanetary satel-
lite recorded spectroscopic data on two
asteroids, but these questions were left
unanswered. NEAR'’s instruments are
more sensitive and designed to collect
contiguous data on asteroids, rather than
merely passing by as Galileo’s and other
planetary fly by missions’ instruments has
done.

Conclusion

NEAR faces many obstacles for a suc-
cessful mission. Many failures can still
occur and cause a total loss of mission.
Even so, NASA and APL have won a major
cost-to-produce breakthrough for space
exploration. Among the breakthroughs
from APL and NEAR will be many firsts:
the first man-made satellite to orbitasmall
body; the firstsatellite to provide in-depth
exploration of a near-Earth asteroid; the
first interplanetary mission to be launch
by the Delta Il rocketand the first satellite
to be powered by solar arrays outside Mars
orbit. NASA-APL’s Near and Discovery
satellitesare leading NASA to quickerand
inexpensive space exploration yielding
inexpensive and more plentiful science.

NASA is looking to NEAR to provide
scientist the information for answering
questions about the creation, age and
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evolutionary process of asteroids. NEAR
has already demonstrated NASA’s “faster,
better, cheaper” goals. Although still cost-
ing over $100 million, NEAR’s extremely
short schedule, and low price, is bringing
space exploration costs down.

NEAR and others like it will provide
national and international mining compa-
nies with exactly the information and ser-
vices they need to determine the financial
advantages that space mining will yield. Its
time for them to expand their roles so that
more resources can be made available.
NEAR is now one of NASA'’s low cost satel-
lites for exploring planets, moons, aster-
oids and comets. Other satellites based on
NEAR can provide even lower costs for
exploringothernear Earth bodiesin space.

NEAR Fecatures

Cost: $112 million
Launch Date: February 17, 1996
End of Mission: December 31, 1999

Size: 51/2x51/2 x5 1/2 feet
Weight: 1782 pounds
Total Power: 350 watts at 2.2 AU
Instrument Power: 81 watts
Supporting

Equipment Power: 310 watts
Redundancy: Critical/high risk units oniy
Downlink Telemetry

Frequency: X-band 8.40-8.44 GHz
Number of Science

Instruments: 6

» Multispectral Imager,weight 17.6 Ibs, power

13 watts |

* Xand Gamma Ray Spectrometerweight 59.4
Ibs, power 31 watts
¢ IR Spectrograph, weight 130.6 Ibs.,power 15
watts
* Magnetometer, weight 4.4 b, power 1 watt
¢ Laser Altimeter, weight 11.0 Ibs, power 21
watts
Technology Breakthroughs:
» Solid State Data Recorders
» Earth Added Delta-v
» Drbiting an Asteroid
Internet Home Page: http://sd-www.jhuapl.edu/
EAR/
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A Bid for the Fufture

ar. ace

ST Launch Vehicle Profile
By Philip Chien, Earth News

uropean space ministers realized at their
meeting in Rome in January 1985 that
there was alucrative marketwithin Europe’s
reach with alarge, reliable launch vehicle in their arsenal.
At their next meeting in November 1987 at The Hague, a
major decision was made. Europe would develop a succes-
sor to the Ariane 4 roacket, to consolidate its gains and
secure its future share in the aerospace market.
Europe’shopes to develop that new commercial launch
vehicle were set back when the Ariane 501 test flight
resulted in a vehicle failure — just 40 seconds into the
mission. The launch was conducted on June 4, 1996, from
the ELA 3 launch pad at the Centre Spatial Guyanais near
Kourou, French Guyana. Preliminarydataindicated that
the gyros gave incorrectinformation to the flight comput-
ers. The computers instructed the solid rocket boosters’s
hydraulic actuators to move the booster’s nozzle over to
oneside, sending the vehicle out of control. As the vehicle
broke up under aerodynamic stress the internal safety
system activated the explosive destruct package, which
was followed by a range safety command from the ground.
It was an unauspicious debut for the new launch vehicle.
Lost in the accident were four identical scientific
satellites, the European-buiit Cluster geophysics satel-
lites. Cluster was to have been the key European part of
the International Solar Terrestrial Physics (ISTP) project,
complementing the U.S.-built Polar and Wind spacecraft,
the joint U.S.-Japanese Geotail mission, and the joint
U.S.-European SOHO mission. The failure marked the
first loss of a major scientific satellite due to a launch
vehicle failure since 1986. The most recent loss of a




scientific satellite due to a launch vehicle
failure was the Spartan-Halley spacecraft,
lost in the STS-31L Challenger accident.

Ariane 5 is one of the largest launch
vehicles ever designed and it is the largest
vehicleincommercial production for plac-
ing commercial satellites into orbit. Per-
formance of the Ariane bis onlvsurpassed
by the U.S. Saturn launch vehicles, and
Soviet N-1 and Energiagiants—nuolonger
in production. Until another heavy lift
launch vehicle permutation is created.

Above, cross-sectional
view of the the Ariane-5
launcher reveals the
rocket’s internal
configuration for its
doomed maiden flight
with the four indentical
CLUSTER satellites.

At right, the four
CLUSTER spacecraft as
they were being
assembled by IABG in
Germany.

Ariane b will hold the record for the maxi-
mum amount of useful pavload to placed
orbil.

The specifications call for up to 6,800
kg to geosynchronous transfer orbit or
10,000 kg to a sun-synchronous polar or-
bit. Ariane 5 can also be configured for
escape velocity (planetary) missions. or to
deliver pavloadsto the International Space
Station. 13 European countries spent 6.58
billion ESA units (US$8.68 billion) to de-
velop the launch vehicle. The largestshare
is owned by France. with 46% of the con-
tracts. CNES, the French space agency., is
responsible for the Ariane 5 project man-
agement.

The Europcean Space Agency funds
the developmentand test flights of Ariane
launch vehicles. Once thev're declared
operational the normal operations are
turned over to the commercial
\rianespace company. Arianespace is re-
sponsible for marketing the launch ser-
vices and procuring vehicles for the com-
mercial launch market. Arianespace has

successful bid for 60% of the launches of

commercial and international satellites.
Since the launch vehicle development is
funded by ESA and much of the opera-
tions in French Guiana are underwritten
by the French government, U.S. launch
vehicle providers have complained thai

W
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Arianespace is unfairly subsidized.

Arianespace counters that U.S. launch
vehicles benefit by govermment infrastruc-
ture at the Cape Canaveral Air Stationand
some launch vehicle development costs
which are indirectly supported by govern-
ment contracts. Both sides agree that non-
market economy launch vehicles (e.g.
Russia and China) have an unfair eco-
nomic advantage when it comes to com-
petition for commercial launch services
contracts.

The second Ariane 5 test flight, which
was scheduled for late this year. includes
the European Atmospheric Reentry De-
vice (ARD) and AMSAT s Phase 3-Dspace-
craft. Inajointstatement AMSAT-DL. Presi-
dent Karl Meinzer DJ4ZC and AMSAT-
NA President Bill Tvnan W3XOsaid, “We,
at AMSAT are, quite naturally, distressed
to hear of this unfortunate occurrence.”
On behalf of the amateur radio satellite
community, they extended sincere con-
dolences to ESA, Arianespace. CNES and
the Cluster Project. Both AMSAT officials
expressed confidence, however, that the
ESA team will overcome this sctback and
develop a successful launch vehicle.

Originally, Ariane 5 had several in-
tended purposes. Besides launching com-
mercial satellites it was intended to launch
the French-led Hermes spaceplane.

e ) -
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Sequence at left shows the intended launch and deployment stages of the Ariane-5
from lift-off (bottom) to release of its four CLUSTER geophysics satellites.

Hermes died a quiet death when the rest
of Europe balked at the high develop-
ment cost and questioned why Europe
neceded its own space plane.
When llermes was canceled France
scrambled 1o find spacelflights for their
‘spationauts’ on U.S. shutile flights and
Russianr Mir missions. French spationaut
Jean-Jaques Favier was originally selecied
as a Hermes experimenter. Favicr was the
principal investigator for the MEPHISTO
furnace which has flown on three shuttle
missions, the backup pavload specialist
for the STS-65 IML-2 mission, and the
primary pavload specialist for the STS-78
Life and Microgravity Sciences Spacelab
flight. After the Ariane 501 failure he
commented, “Of course it's sad when a
test fails, howeveritwas a qualification test
only, so this thing can happen. I'm sure
the program is not over and we’ll see
other Ariane 5 flying pretty soon.”
There are proposals on the drawing
board (CAD station?) for a European Crew
Transter Vchicle (CTV) to carry astro-
nauts to and from space station. If that
ever does become a reality the CTV may
become the space station’s ‘lifeboat’ in
case astronautsever have toabandon space
station. CTV would be used if there's an
injury or illness, if there’s a problemn with
the station, or if the shuttle became
grounded fortoolongaperiodor couldn’t
return the astronauts to Earth.

Since a manned spacecraft was one of

the intended Ariane 5 pavloads the ve-
hicle was designed with a projected 98.5%
reliability factor for its operational mis-
sions. The manned proposals included
some form of escape system, possibly a
copy of the Apollo Launch Escape System,
in case there is a vehicle failure. Clearly
the first flight was not the wayv to instill
confidence in Ariane’s customers, but it
must be remembered that it was a test
flight.

One of the key methods to insure reli-
ability is simplicity. There are only four
propulsion components — a two-stage
core vehicle and two solid boosters. In
comparison, the Ariane 44L booster has
three stages plus four strap-on boosters
with a total of ten engines. With less parts
there are less things to go wrong.

The Ariane 5 first stage measures 5.4
meters in diameter, and a length of 30.5
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meters. Its total mass fully fueled is 170
tons, of which, 155 tons are the liquid
hydrogen and liquid oxygen propellants.
The liftoft thrust is 830 kN, which gradu-
ally increases to 1130 kN as the Vulcain
engine goesfrom sea level tovacuum. The
burn time is 600 seconds.

When the countdown reaches zero,
the Vulcain engine ignites and builds up
thrust. The computers check the engine’s
performance and if there are any prob-
lems the ¢ngine can be shut down auto-
matically. The vehicle is not committed to
flight until the ignition command is sent
1o the solid boosters.

The two large solid bhoosters are 3
metersin diameter and 31.2 meters high.
By comparison, the shuttle’s solid rocket
boostersare 3.6 meters diameter and 45.5
meters high. The Ariane 5 boosters are
the largest solid rocket motors ever made
by European manufacturers, and only
surpassed in size by the space shuttle SRBs
and the Titan 111/1V solids. The Ariane
hoosters each hold 235 tons of propellant
and weigh 265 tone at launch. The boost-
ers have movable nozzles, similar to the
shutile SRBs and MX ICBM.

The solid booster cases are
manufacturered in Europe and shipped
to French Guiana where they're loaded
with propelilant. Some of the Ariane 5
boosters will be equipped with parachutes
to slow their splashdown speed.
Arianespace and ESA plan torecover those
boosters for analysis.

The core vehicle the Ariane 5 upper
stage looks tiny when compared to the
solid rocket boosters. It’s used to perform
the orbital injection, and any maneuver-
ing required to deploy the various satel-
lites launched by the Ariane 5.

The upper stage uses a bipropellant
engine. It burns storable monomethyl
hydrazine fuel and nitrogen tetroxide —
the same propellants used by the Ariane 4
second stage, Delta second stage, and
shuttle Orbiting Maneuvering System en-
gines. The upper stage generates 29 kN
thrust, with aspecificimpulse (efficiency)
of 324 seconds. At liftoff it weighs 10,900
kg, with its load of 9.700 kg of propellant.
The upper stage puts the vehicle in orbit
and controls all of the satellite deploy-
ments. It aims the vehicle in the proper
deployment attitude, can be spun if the




satellite requiresit,and after ejecting each
satellite performs a backaway maneuver
to prevent accidental recontact. After the
mission is complete the upper stage burns
off its remaining propellants to minimize
the chances for an explosion.

The Ariane 5 vehicle is assembled in
an enclosed building, permitting a con-
trolled environmentwith fewweather con-
straints. Payloads are prepared in sepa-
rate facilities and mated to the launch
vehicle in the assembly building. The en-
tire vehicle is rolled out to the launch pad
just nine hours before launch.

The final hours at the launch pad con-
sist of checking out connections to the
launch pad, RF checks for the satellite and
launch vehicle, and loading the supercold
liquid oxygen and hydrogen propellants
into the first stage.

Arianespace has always prided itselfon
flexibility. Launch vehicles can carry sev-
eral different payloads to different orbital
destinations. Ariane 5 can carry up to
three separate satellites. The original ve-
hicle specifications called for the capabil-
ity to launch two large satellites (e.g.
Hughes HS-601) to geosynchronous or-
bit. Since satellite mass has been increas-

ing, ESA decided to fund an Ariane 5
improvement program in October 1995.
It will increase the Ariane 5 geosynchro-
nous performance to 7400 kg.

The planned Ariane 502 mission will
use even broader capabilities. After the
first stage has completed its burn the ARD
research vehicle will be ejected — before
the vehicle has reached orbital velocity.
ARD is a sub-scale prototype crew vehicle,
similar in design to the Apollo Command
Module. ARD will continue on a ballistic
trajectory, three quarters of the wayaround
the world, and eventually parachute in to
the Pacific Ocean south of Hawaii.

After ejecting ARD, the upper stage
will fire to place the rest of the payloads in
to a geosynchronous transfer orbit. From
there the satellites use their own onboard
propellant systems to guide themselves to
their final destinations.

Due to changing international money
markets, Ariane 5 has to cut costs to re-
main competitive against U.S., Russian,
and Chinese-built launch vehicles. One
key factor that is aiding cost cutting is the
size of the launch team — just 80 people.

Finally, as we go to press with this issue
of Satellite Times, the exact cause of the

Ariane 501 failure has not been deter-
mined, and a launch date for Ariane 502
has not been announced.

Philip Chien of Earth News is space writer and
consultant. His email address is
PCHIEN@IDS.NET.

Ariane 5 launch
vehicle frequencies

The launch vehicle has two anten-
nae forits telemetry beacons — one in
the vehicle equipment bay and one in
the forward skirt of the first stage. The
transmission frequency is in the 2200-
2290 MHz band with a transmitting
power of 8 watts. The allocated fre-
quencies are 2203 MHz, 2218 MHz,
and 2227 MHz, The range destruct
receiver has two antenna on the first
stage, receiving signals in the 440-460
MHz. range.

The vehicle also has a C-Band radar
transponder to aid tracking stations. It
receivessignalsat 5690 MHz. and trans-
mits in the 5400-5900 MHz. band. The
specifications call for a .8 microsecond
pulse at 400 watts peak.
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DBroadcasters

Delivering the Gospel
from on High

By Donna M. Vincent, Ph D.

hroughout history, communicators have used avariety of
means (o deliver their messages — clay tablets, papyrus
rolls, medieval vellum, parchment, palm leaves, and gold
plates to name a few. Iinpact and reach were limited.

Times have changed. Present-day communicators
use satellites to support message delivery to millions of
people around the world. Religious evangelists rely on
state-of-the-art transmission technologies to expand their
preaching presence and support their missionary efforts.
From high-powered satellites, they beam religious pro-
grams, expansive live crusades, and media blitzes. All of
the organizations interviewed for this article count this
high-tech means of
message delivery as critical to the success of their minis-
tries.

Some religious organizations that use satellite tech-
nology to spread their message are Billy Graham’s “Glo-
bal Mission,” The Christian Broadcasting Network, The
Church of Jesus Christ of Latter Day Saints, the United
Methodist Church, the ALAS Network, Trinity Broad-
casting Network, World Harvest Television, The Faith
and Values Channel, Eternal Word Television Network,
and the Vatican.

Billy Graham'’s “Global Mission”

Evangelist Billy Graham, master of the electronic
church, and leader of the Global Mission, an outreach
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which used approximately 30 satellites to link over 2,000
sites for a recent worldwide crusade, believes that the
church should make use of the available technology to
disseminate its messages. “The technology revolution has
shrunk the world 10 a global village, with instant access to
world news networks in even the most remote area. It is
time for the church to utilize this technology to make a
worldwide statement that in the midst of chaos, empti-
ness, and despair, there is hope in the person of Jesus
Christ,” he explains.

Substantial decrease in the cost of satellite technolo-
gies have made the equipment more affordable for reli-
gious organizations. “Today we are able to enter countries
with the Gospel that would have been closed to us five
years ago. Advances in technology have made it possible
to outfit some locations with $5,000 worth of equipment.
Fiveyearsago, the equipment would have cost us $50,000,”
explains Robert Williams, Director of
Global Mission and International Min-
istries for the Billy Graham Evangelis-
tic Association, the religious organiza-
tion which pioneered the “live link”
technique. “Live link” means that all
the sites are linked to the live crusade.

Described as the largest eventofits
kind in broadcast history, the Global
Mission broadcast — the “made-for-
satcllite evangelistic crusade” — was

Rev. Billy Graham




transmitted to over one billion people in
185 countries, across 29 time zones, and
in 116 different languages.

“Industry experts tell us that this was
probably the biggest thing ever done by
satellite. It was likened toa project like the
Olvmpics. But in a way, it was more com-
plicated than the Olympics because, we
created more specific pathways to reach
many smaller reception centers,” notes
Mike Southworth, Manager, Satellite Ser-
vices for the Global Mission.

Eight mobile uplink units on-site in

Puerto Rico transmitted a beam to each of

16 groups of countries. Up to four audio
tracks per feed were available for simulta-
neous language translation. A 35-person
team at the transmission site in Puerto
Rico and countless technicians around
the world made the event a reality, says
Dick King, senior vice president of opera-
tions and engineering for Global Access,a
leading full-service provider of telecom-
munications transmission and network-
ing services, which provided the primary
satellite feeds via Orion | and Hughes’
Galaxy 3 for Graham’s undertaking.

Global Access coordinated the space
segment for the originating feeds, the
schedule, and the uplink requirements
and assignments. “Using Global Access’s
internal inventoryand acquired space seg-
ments, 10 transponders were utilized over
a period of six days to provide pathways
for the 16 daily feeds. The feeds, originat-
ing in Puerto Rico, were turned around to
approximately 20 other satellites serving
regional and global footprintsaround the
world,” King says.

“This level of planning and coordina-
tion issimilar to what is required for major
events such as the Olympics or World Cup
Soccer, except that the Global Mission
originated from only one venue rather
than several. Global Access is proud to
have been a part of the Global Mission
team, and will provide international and
domestic transmission se1vices on an even
greater scale as it continues to expand its
staff and product offerings in the interna-
tional marketplace,” King adds.

The transmissions, which began at9:00
a.m. each day and continued until 7:00
a.m. the following morning, utilized 10
antennas and hopped two or three times
between satellites and earth stations be-
fore reaching Mission sites with more than
300 hours of programming.

Global Access also provides transpon-
der time for a number of religious broad-
casters including TBN, Sonlight Broad-

Host of The 700 Club, Ben Kinchlow, is shown with Terry Meewsen, and Pat Robertson.
The 700 Club is the network's flagship program.

casting, Adventist Media Center, The Ra-
dio & Television Commission of the Bap-
tist Convention, The United Methodist
Commission, and the Christian Broad-
casting Network.

Christian Broadcasting
Network

A pioneer in the use of satellite tech-
nology, the Christian Broadcasting Net-
work (CBN) was the first Christian minis-
trv in the world to own its own earth
station and to have its own satellite tran-
sponder (RCA SATCOM-1). Pat
Robertson, religious broadcaster, and
founder of CBN, the world’s largest reli-
gious television ministrv, with programs
airing across the U.S. and in 70 countries
explains that "CBN was the third broad-
caster in America, after HBO and Turner,
to begin a satellite-to-home-seivice. As a
matter of fact, The Family Channel was
the first direct-to-home satellite network
in America.”

Robertson adds that “without satellite
technology, the job of 1aking the Gospel
message worldwide would be impossible.
Sazellite technology is the critica! link to
the world. With the advamncing technol-

ogy, there is a whole new generation of

technology openingup which ore daywill
probably bypass the broadcast stations or
even the cable systems and open up satel-
lite-to-home television delivery and infor-
mation delivery in the new digital age.”

Was the move to use satellite technol-
ogyv an easy sell? *It was to CBN,” explains
Patty Richardson, GBN's Media Relations
Manager. “Getting stations toinstall down-
links was difficuls until Merv Griffin began
syndicating Entertainment Tonight and
other programs bysatellite anly. Keystone
and Bonneville Satellite’s syndication ser-
vices went a long way toward breaking the
ice with TV stations. Home Bax Office
(HBO) broke the ice with CATV systems,”
she notes.

CBN began uplinking programming
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in 1977 10 provide coverage of a telethon
to several cities. Following this event. sat-
ellite technology gradually replaced the
antiquated system of ‘bicycling’ videotapes
from station to station across the United
States, according to Richardson.

The organization’s earth station farm
is located in Virginia Beach, Virgina. and
consists of 16satellite dishes—fourwhich
are 30 0 35 feet and 12 smaller dishes
whichare 18inches to 23 feetin diameter,
receive signals for CBN news. The larger
dishes transmit signals to one of 38 satel-
lites, and the smaller ones receive signals
for CNN news.

CBN’s flagship program, The 700 Club,
a 90-minute live television program that
has aired weekdays since 1966 uses three
satellites to reach its viewers. Transpon-
der 11 on Hughes Galaxy 5 carries signals
to the East Coast via The Family Channel’s
east coast feed. Transponder 1 on GE’s
Satcom 3 carries the program to the West
Coast. FamilyNet (Galaxy 4) and TFrinity
Broadcasting Network (Galaxy 5, tran-
sponder 3) also carry The 700 Club.

Richardson says the organization also
has a digital audio uplink on Hughes
Galaxy 4 Ku and uses a large quantity of
occasional service on several other satel-
liteson anas-needed basis. “We use Intelsat
on occasion for backhauls. It’s sull too
expensive for us to use for routine down-
stream transmissions, she notes. “We also
have the capacity to transmit by Vyvx digi-
tal video fiber as needed.”

The network uses Scientific Atlanta
exciters and receivers, MCIL. and Varian
High Power Amplifiers and Scientific At-
lanta and Vertex uplinkantennasforvideo
uplinks. For its Ku-band digital audio up-
link, CAN uses Comstream exciters and
receivers, an SSE Transmitter and a
Prodelin antenna. SNG trucks on-site are
used to augment the network’s uplink
capacity.

At one time, CAN provided dishes to
stations. “We did have an agreement to
supply antennas to cable systems during
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the Hughes Galaxy 1 days, but that pro-
gram ended with the demise of Galaxy 1,
Richardson adds.

CAN International’s global efforts be-
gan about 20 years ago with the broadcast
of The International 700 Clubin the Philip-
pines. Today, the international edition
airs in 60 countries worldwide including
the Far East, Canada, South America,
Mexico, Africa, and Europe. CAN Inter-
national has produced original programs
for broadcast via satellite to China, the
Philippines, and Romania, and is also
known for opening the door for evangeli-
zation in Cuba.

The Church of Jesus Christ of
Latter Day Saints

Established in April 1980 with approxi-
mately 10 downlink locations, the Church
ofJesus Christ of Latter Day Saints Church
Satellite Network covers all of the US and
Canada, including Alaska and Hawaii and
parts of the Caribbean. The church up-
links its satellite broadcasts from
Bonneville International Headquartersin
SaltLake City, Utah to approximately 3,000
downlinkslocated in church-owned build-
ings and over 100 downlinks in Western
Europe.

“The leadership of the Church saw the
value of satellite broadcasts years ago and
positioned itself so that it could use this
technology as it became available,” notes
Thomas E. Brown, Audiovisual, Church
of Jesus Christ of Latter-Day Saints. “The
Church has the responsibility to keep
members informed and to spread the
gospel of Jesus Christ to all those desiring
to hear. The satellite system is a key part of
the Church’s mission.”

The Church of Jesus Christ of Latter-
Day Saints provides programming for fami-
lies and for the training of leaders, offic-
ers, and teachers in the Church. This
training includes two semi-annual Gen-
eral Conferences of the Church which are
available to cable, television, and radio
stations on a public service basis. These
two semi-annual conference sessions
are sent via satellite to the British
Isles, Ireland, Denmark, Finland, Nor-
way, Sweden, Austria, Germany, The
Netherlands, Switzerland, Belgium,
France, Italy, Portugal, and Spain.

“We also provide ‘firesides’ with in-
spirational talks given by Church lead-
ers. These may be focused on youth groups,
adults, parents, orsome other group within
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the Church,” Brown says. “All of the pro-
gramming on the network is produced by
the Church or on contract with other
production facilities for the Church.”

Inaddition to these religious programs,
Brown says that the network broadcasts
Brigham Young University football and
basketball games.

The organization conducts surveys to
assess its satellite evangelism efforts and
thus far, has found that its membership is
very receptive to satellite broadcasts.
“These broadcasts provide members in
remote areas with the same opportunity
to participate in conferences and firesides
as those members in Salt Lake City,” he
adds.

The United Methodist Church

The United Methodist Church has used
satellite technology for teleconferencing
for about ten years. United Methodist
Teleconference Connection (UMTC), a
part of United Methodist Communica-
tions (UMCCom) Department of Com-
munication Education, has harnessed the
instantaneous exchange of information
made possible by satellite technology, of-
fers video teleconference via satellite to
local church representatives nationwide.
The unit plans, coordinates, produces,
and uplinks satellite teleconferences on
subjects ranging from congressional news-
letters and public relations planning to
media and crisis management.

Shirley Whipple Struchen, director of
UMTC’s church-wide teleconferencing ef-

“fort, predicts that the teleconferences will

change the way the church does mission
and ministry and give new meaning
and credibility to

N /{-' CE
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United Methodism as a “connec-
tional” church.
Tom McAnally, director of United
Methodist News Service says that these
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teleconferencesare “beginning
to change the ways United
Methodists relate to one an-
other.” Last April, UTMC set
upa nationwide satellite broad-
cast for United Methodist
Women's Assembly. The Satur-
day-Night-From the Assembly program,
which marked a celebration of the first 20
plus years of United Methodist Women,
was received by more than 100 downlink
sites. UMW officials estimate that the pro-
gram was seen by more than 15,000
women. InSpring 1994, the United Meth-
odist Board of Higher Education and Min-
istry (BHEM) used satellite technology to
facilitate a free teleconference celebrat-
ing the official opening of Africa Univer-
sity, the first Methodist University in Af-
rica. The teleconference included scenes
of the inaugural ceremonies from the
Zimbabwe campus, participation in an
authentic African worship service, live in-
terviews, and the latest footage of Africa
University campus.

Though the organization’s satellite
uplink capabilities via Galaxy 7, a new
breed of satellite that has both C-band
and Ku-band channels, it currently trans-
mits only on the C-band. It broadcasts to
satellite dishes at conference sites, local
churches, retirement homes, businesses,
camping areas, colleges and seminaries,
throughout the US.

The ALAS Network

Trans World Radio (TWR), an inter-
national missionary broadcasting organi-
zation, whose first broadcast was aired
over a 2,500-watt transmitter in Tangier,
Morocco in 1954, transmits nearly 1,000
hours of Gospel programs each week in
over 100 languages from 10 primary trans-
mitting stations on five continents. TWR
staff of over 1000 in more than 30 nations,
provides German, Polish, and Slovak pro-
gramming via Astra, one of Europe’s most
populardirect broadcast satellite network.
TWR targets a potential 15 million house-
holds in Europe via a non-preemptable
audio channel subcarrier on the satel-

lite. TWR’s international headquarters

o) are located in Cary, NC.

\.\

In addition to broadcasting via satel-
lite, TWR broadcasts on AM and short-
wave from transmitters located in Alba-
nia, The Netherlands Antilles, Cyprus,
Guam, South Africa, Monte Carlo, Russia,
Sri Lanka, Swaziland, and Uruguay,
TWR is also involved in the ALAS




(America Latina via Satellite)
network, anon-profitjointven-
ture with Heralding Christ
Jesus Blessing (HC]B) World
Radio. HCJB is based in
Quito, Ecuador, and pro-
vides 24-hour-a-day Chris-
tian programming to lo-
cal AM and FM stationsin
Latin American cities in
Argentina, Bolivia, The
Netherlands Antilles,
Chile, the Dominican
Republic, Ecuador,
Panama, Paraguay, Peru,
and Venezuela.

“The partnership re-
lationship permits ALAS, which presents
no “on-air” identity, t0 operate as a sepa-
rate entitv, overseen by both organiza-
tions. The network is merely a delivery
system. Local stations may choose to air
ALAS-delivered programs either in real
time or digitally recorded for delayed
broadcast,” explains TWR’s Bill Damick,
assistant director, broadcaster relations.
The ALAS corporation manages the net-
work which hasits technical planning and
maintenance functions headquartered at
the HCJB facilities in Quito. The TWR
station provides engineering assistance
from Bonaire, The Netherlands Antilles.

Trans World manages the relationships
with North American-based broadcasters
who place their programs for ALAS deliv-
ery, and HCJB overseas equipment instal-
lation, training, and servicing. According
to Damick, “the arrangement has worked
very well, and has been a great encourage-
ment to the Evangelical community in
both North and South America as they
have watched the two organizations coop-
erate so closelyforacommon goal instead
of each doing their own thing.”

“The partnership that TWR has with
HCJB in the ALAS satellite project devel-
oped out of the conviction by both organi-
zations that SW broadcasting as a primary
means of sharing the Gospel with Latin
America would yield increasingly fewer
results in the coming years,” Damick says.
“This is due to the rapid urbanization of
most of the South American nations and
the fact that SW reception in urban areas,
particular with simpler receivers is prob-
lematic at best.”

Like many international radio broad-
casters, the network was faced with the
problem of how to deliver relevant, up-to-
the-minute programming to affiliate sta-
tions broadcasting to city-based popula-

tions — is to proclaim the Gospel
to as many people as possible.
Satellite technology, digital au-
dio distribution via satellite, pro-
videsa good complementtoshort-
wave, AM, and FM capabilities of
the two international radio stations.

Company officials say that although
they see shortwave as a better way of pen-
etrating closed countries than satellites,
satellite can enhance the other methods
they use 1o reach their target andiences.
According to Damick, both TWR and
HCJB have long histories of shortwave
broadcasting to the region.

In addition, both organizations have
provided high-quality programs by mail
to large numbers of small, community-
oriented Christian stations throughout
South America. In the past, these stations
often suffered from inadequate postal ser-
vice, resulting in late or lost tapes.

Now they can receive reliable, high-
quality sound, and access to a variety of
programs with satellite access. “ALAS pro-
vides a means for these broadcast minis-

wrldwide
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tries as well as for TWR and
HCJB to bring programs di-
rectly 1o the stations on an
encoded channel,” Damick
explains. He hopes that the
ALAS network “will provide
avehicle for expanding local
radio ministries in Latin
Americato other parts of the
Spanish-speaking world, as
wellas providealink forshar-
ing local Evangelistic crusades continent-
wide in much the same way that Billy
Graham has so successfully ministered
through satellite television.”

Horace Easterling, director of ALAS
Affiliate Relations, agrees that satellite
technology supports the organization?s
mission: “It is a perfect match. There are
many Christian radio stations throughout
Latin America reaching a ready-made au-
dience. They are doing a great job of
ministering to the Evangelical Church
and are now depending upon us for the
deliveryof high-quality teaching program-
ming. Selling the technology was prob-
ably the easiest thing I?ve been involved
in. Most people were saying, “What took
you so long?”

The network uses a uplinks in Quito
and Bonaire supported by the Intelsat
603 global beam (325.5 degrees east),
which covers the North-East coast of Bra-
zil, all of South and Central America,
most of the USA, and large parts of Africa
and Europe. The affiliate control system
was designed in-house by HC] B engineers
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to provide station affiliates with the ability
to select programming according to a
preprogrammed schedule.

According to Easterling, the ALAS net-
work has a fully redundant system at both
sites which uses SSE Technologies’ 20-
watt C-band amplifiers. The distribution
network consists of three uplinks linked
by dedicated 19.2 kbps auxiliary SCPC
channels which provide station-to-station
telephony, fax, data, and e-mail for net-
work coordination purposes. A 7.6-meter
Standard G hub station located in Quito
delivers two or three high power 192
kbps, MPEG digital audio channels to
affiliate stations.

" The island of Bonaire houses the 4.6
meter uplink which transmit a single,
lower power 192 kbps MPEG signal to
Quito, where it is integrated into the
broadcast uplinks by the Quito Program
Automation and Control Systems (PACS).
In the event of a “catastrophic” failure of
the Quito Hub, the Bonaire uplink can
support a single broadcast-power carrier.

The network plans to install a third,
3.7 meter uplink in the US to provide a
gateway for broadcasters to send material
to the uplink via pre-recorded DAT tape,
dial-up line or dedicated ISDN.

The basic system at the Quito uplink
station, which is supported by a propri-
etary system from Comstream, can de-
liver a selection of fixed channels which
can be selected by remote receivers, ac-
cording to Comstream’s Bruce Rowe,
manager, marketing communications.

The Comstream coder/receiver com-
bination (ABR200/CM701) offers ALAS
the flexibility it needed when it started
modifying its operating parameters for
more efficient operation. “The audio qual-
ity is entirely acceptable although it is
necessary to carefully select the modula-
tion scheme and data rates due to vari-
able performance of the ABR 200 re-
ceiver under different modulation rates
and schemes,” according to P. Ritchie,
systems and development engineer at the
engineer research and development de-
partment of HCJB.

The ALAS network has 31 affiliated
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Christian AM and FM stations in seven
countries and plans to place downlinks
in Peru, Colombia, and Venezuela. The
focus of the network has been primarily
Latin America, but plans are in place to
move to other parts of the world.

TWR maintains cooperative arrange-
ments with other organizations.
Evangeliums Rundfunk (ERF) in
Wetzlar, Germany is one of a large num-
ber of autonomous evangelical broad-
castorganizations which cooperate with
TWR to share the Christian gospel mes-
sage.

“Our cooperative efforts come where
TWR airs ERF-produced programs for
Germany and to a number of other
countries, in German and several other
languages. TWR counts it a great privi-
lege to be part of what ERF is doing,”
Damick says.

Trinity Broadcasting Network

Trinity Broadcasting Network’s
(TBN) corporate brochure describes TB
as the world’s largest religious network
and the oldest Christian television net-
work in America. According to Nielsen
research, TBN, which was launched in
May 1973, is the most-viewed religious
network in America.

TBN uplinksreligious, inspirational,
educational, and family-oriented pro-
gramming via GE’s GStar birds to affili-
atesin the United States, including cable
systems, wireless cable providers, SMATV
providers, and individual consumers
with backyard dishes. TBN uses
PanAmSat for distribution of its interna-
tional signal. Although the organiza-
tion has the capacity to go digital and
often uses a subcarrier to carry a com-
pressed digital signal, the video signal
they currently send to affiliates through-
out the United States is analog.

At the network’s international pro-
duction facilities in Irving, TX, TBN
does the “equivalent of United Nations
translations of Trinity’s programs into
Spanish, Italian, Russian, and Chinese
for distribution throughout the globe,”
explains Colby May, commu-
nications counsel for TBN.
“Scores of foreign countries re-
ceive the programming, includ-
ing every Central American
country, most Latin American
countries, [countries]
throughout Africa, Italy, and
Switzerland,” he says. “Pro-
grammers and cable channels

throughout Europe also receive our pro-
gramming.”

Dish types used by TBN include Scien-
tific-Atlanta dishes for both its fixed earth
stations (5-15 meter) and its remote satellite
trucks (3-5 meter). TBN also provides dishes
to institutions (e.g., prisons), and to indi-
viduals and organizations who plan to dis-
tribute its programming more widely.

In 1977, TBNincorporated satellite tech-
nology into its media mix. “Satellite was an
easysell because it facilitated timely distribu-
tion of quality programming at a very rea-
sonable price and ‘interaction’ with believ-
ers without regard for distance,” May ex-
plains. “Our management regards satellite
technology and supporting services as an
essential part of the operation of the Trinity
Network.”

World Harvest Telesvision

LeSea Broadcasting’s World Harvest
Television (WHT) programming, which is
funded primarily from the sale of air-time, is
available toaffiliate stations located through-
out the United States, parts of Canada and
Mexico, Hawaii and beyond via Galaxy 4.
Broadcasting since August 1992, WHT pro-
vides a mix of Christian and family pro-
grams.

“LeSea feels satellite technology fits the
mission of reaching lost souls for Christ,”
explains Craig Wallin, National Sales Man-
ager. “Overall, the importance of satellite
for LeSea’s evangelization efforts cannot be
underestimated.”

WHT uses a 9-meter Harris dish, Varian
transmitter and Aydin stand-by transmitter
at their operations in South Bend, Indiana.
Programsare transmitted eitherlive, by tape,
or satellite rebroadcasts. Wallin says that
LeSea uses six audio subcarriers to deliver
shortwave radio programming to transmit-
ters in central Indiana and Hawaii.

WHRI, one of LeSea’sinternationalshort-
wave station broadcasts 24 hours in English
and native languages to overseas audiences
in South Americaand Europe. KWHR, which
broadcasts from Hawaii, is the organization
shortwave radio station which serves South
East Asia and China.

The Fdaith and Values Channel

In a 1991 article America magazine ar-
ticle, Reverend Bernard R. Bonnot, director
of communications for the Faith and Values
Channel (previously VISN), described the
network as a “major instrument of interfaith
achievement in the 21st century” and the
“PBS of religious broadcasting.”




The network, which is based in New
York, is an interfaith cable services which
went on the air in 1988 and had already
reached 7.5 million cable homes by March
1991. The Faith and Values Channel is a
non-profit, religious cable-television pro-
gramming service was founded and run
by the National Interfaith Cable Coalition
(NICC) and consists of more than 64
Protestant, Jewish, Roman Catholic and
Eastern Orthodox faith groups and evan-
gelical traditions.

The network programs 16 hours of the
Faith and Values Channel, a 24-hour na-
tional religious channel carried by cable
systems around the country, reachesmore
than 23.4 million cable households on
approximately 1,475 cable systems serv-
ing over 4,600 communitics nationwide.

According to Portia Badham, media
and public relations for the Faith and
Values Channel, the other eight hoursare
provided by ACTS, a network which is
owned and operated by the Radio and
Television Commission of the Southern
Baptist Convention.

The Faith and Values Channel pro-
vides programs ranging from the one-
hour specials, dramas, and documenta-
ries to multiple program series. Recently
the network aired the ecumenical wor-
ship service celebrating the 50th anniver-
sary of the founding of the United Na-
tions. The service was attended by U.N.
Secretary General Boutrous Boutrous-
Ghali, Princess Margaret of Great Britain
and Archbishop Desmond Tutu of
Capetown, South Africa.

Eternal Word Television
Network

One of the nation’s largest religious
cable television network, the Eternal World
Television Network (EWTN, Catholic
Cable Network) recently ¢xpanded its in-
ternational coverage to include Europe,

e v .

= ComStream, a ma-
¥ AD I O?‘ jor international

provider of resil-

ient digital net-

@. Televi
@iiitnry s

Africa, Central, and South
America. The organization
reached an agreement with
Intelsat, the leading inter-
national provider of Span-
ish-language cable pro-
gramming in  Latin
America, to provide 24-hour
coverage on Intelsat 601 at
152.5 degrees west.

This move will increase
EWTN coverage to more
than 42 countries in three continents and
will supplement the network’s North
American Feed on Galaxy 1R. EWTN will
use General Instrument DigiCipher tech-
nology and plans to share a compressed
transponder with another broadcasting
organization.

Mother Angelica, foundress of EWTN,
says thisexpansionisimportant forEWTN.
*Conditions around the world are so seri-
ous — wars, earthquakes, floods — that
we need to reach people everywhere. In
the coming years, their faith is going to be
tested — they are going to need hope.
EWTN offers great hope and teaching.”

Launched in 1981, EWTN currently
operates 24-hours-per-day from a state-of-
the-art complex in Irondale, Alabama,
reaches 38 million homes in more than 20
foreign conntries. The network produces
nearly 75 percent of its programming and
acquiresthe other 25 percent from sources
in the U.S., Europe, and Asia. The
network’s schedule includes documenta-
ries, talk shows, series hosted by leading
scholars, children’s shows, and music spe-
cials. Two hours per day is devoted to
Spanish-language programming.

The Vatican

The Vatican, the world center of Ca-
tholicism has established a digital audio
satellite network to reach its followers
throughout the world with important

Catholic news and
e n t s
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tal compression transimission

technologies, configured the net-
work and provided supporting tech-
nologies.
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The Vatican’s network
uses a 128 kbps channel
that provides CD-quality
sound and an uplink with
a primary transmission
channel and a backup
channel. Toconnecttothe
network, which includes a
portable satellite uplink,
each church must be
equipped with an ABR200
digital audio receiver.

The Final Judgement

From all indications, religious organi-
zations will continue to include high-tech
deliveryservicesin theirmediamix. Those
that use satellites to disseminate informa-
tion agree that without them, taking the
Gospel message worldwide would be vir-
tually impossible. Sy

Donna M. Vincent, Ph.D. writes frequently
on communications technology, international
communications, and issuemanagement. This
article originally appeared in the December
1995 issue of VIA Satellite.
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By John Wilson (W4UVV)

or readers of Satellite Times who are

fortunate enough to have set up

their own INMARSAT satellite re-
ceive systemn, it is now possible to monitor
U.S. Navy ships via these L-band space
communications platforms.

INMARSAT communications systems
have been commnonplace aboard a variety
of commercial ships for several years now.
Recently the Departinent of the Navy rec-
ognized the advantage of having a com-
mercial, 24 hour, dependable, two way
telephone/facsimile capability. This has
resulted in alarge number of INMARSAT
communications suites being installed
onboard naval vessels.

Gone are the days when sailors had 10
depend upon the high frequency (HF)
Military Radio Affiliate System (MARS)
for a phone patch home or for passing
health and welfare message traffic toloved
ones. During the *cold war,” most naval
vessels were not permitted to run MARS
HF traffic due to tight communications
regulations. Today however, an
INMARSAT telephone/fax system has
become a ‘must have’ communications
package aboard U.S. Navy ships.

Where are the satellites?

Four INMARSAT satellites provide
continuous worldwide telephone/data
service (see figure 1).

The AOR-E satellite provides coverage
from north of Scandinavia south through
eastern and western Eurape to Africa.
The AOR-W satellite overlaps some of the
AOR-E “footprint” signal beginning west
of Africa westward through North America
and South America to the Hawaiian Is-
lands. Asyou might expect the Indian and
Pacific Ocean satellites provide extensive
coverage to their respective geographical
locations. The two Atlantic Ocean Relay
INMARSAT satellites can be received by
monitors wha live on the eastern United
States seaboard westward to near the Mis-
sissippi River. For midwest monitors, the
AOR-W INMARSAT transmits a strong
signal into the continental United States.
Monitors on the west coast have both the
AOR-Wand the PORssatellites within range
of their listening post. The IOR satellite
cannot be monitored in the United States
due to physical line of sight cunature
prohibitions of the earth geometry.

2 Atlantic Ocean Relay-East (AOR-E) ................ 15 degrees West

FIGURE 1: : Atlantic Ocean Relay-West (AOR-W) .........cccce 55 degrees West
Inmarsat locations Indian Ocean Relay (IOR) o 285 degrees West
Pacific Ocean Relay (POR) ......covcevveccmarerennene 192 degrees Wast
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Who's Who?

Inthe clearidentifications are notused
on INMARSAT for naval vessel telephone
communications. Table 1 isalist of known
U.S. Navy vessels monitored on
INMARSAT with the vessel’s hull number
designations and first and/or subsequent
code names in use, where known.

How Can I Monitor
INMARSAT?

For about the price of a mid-range
scanner you can monitor one or more of
these interesting satellites with receivers
that tune the 1500 MHz. range. Each
INMARSAT provides a maximum capac-
ity of 125 voice/data channels simulta-
neously. Based on monitoring, actual uti-
lization tends to average between 25-50
channels simultaneously. The Armed
Forces Radio TV Service (AFRTS) can be
monitored 24 hours-a-day on 1537.000
MHz. on each of the INMARSAT space-
craft. Most INMARSAT monitors use these
broadcast as a beacon to fine tune an-
tenna pointing angles.

Voice signalsare transmitted using the
FM Single Channel Per Carrier (FM SCPC)
mode and can be monitored on a VHF/
UHF communicationsreceiver in the Wide
or Narrow Band FM mode, depending
upon the bandwidth design of the re-
ceiver.

Forareprint of the two part Monitoring
Times INMARSAT articles (February/
March 1994) on assembling your own
receiving system, a geostationary satellite
look angle chart for your geographical
location, and an INMARSAT system
component’s price list, send $10 (USA),
$15 (Foreign) to: John Wilson, 6413 Bull
Hill Road, Prince George, Virginia, 23875
or telephone (804) 862-1262.




TABLE 1: Known U.S. Naval Vessels with INMARSAT Installations

Vessel Name (Hull Number)

USS Abraham Lincoln (CVN-72) ......coovvevunecnnee
USS America (CV-66) .........ccooveve.
USS Antrim (FFG-20)......
USS Anzio (CG-68) .........
USS Arctic (AQE-8).........
USS Ardent (MCM-12).................

USS Arleigh Burke (DDG-51)...............
USS Arthur W. Radford (DD-968) ......
USS Ashland (LSD-48) ............ccoce...
USS Aubrey Fitch (FFG-34).....
USS Austin (LPD-4) ................
USS Barry (DDG-52) ...............
USNS Big Horn (T-A0 198) ......ccoovvevrreirirerrirrnnns
USS Boone (FFG-28)
USS Briscoe (DD-977) .....cccevvvvvemivniicieciccscinins
USS Butte (AE-27) ...cocvverrerenen.
USS Cape St. George (CG-71) ...
USS Carl Vinson (CVN-70) .........
USS Carney (DDG-64) ............
USS Caron (DD-970) ......
USS Carr (FFG-52) ..............
USS Carter Hall (LSD-50) ...........
USS Clark (FFG-11)
USS Comte de Grasse (DD-874) .........ccccevvrvrvennne
USNS Comfort (T-AH 20) ...............
USS Connolly (DD-979) ..........
USNS Concord (T-AFS 5) ...
USS Detroit (AQE-4) ...............
USS Dexterous (MCM-13) ......
USS De Wert (FFG-45).............
USS Deyo (DD-989)........
USS Doyle (FFG-39)....... .
USS Dwight D. Eisenhower (CVN-69) ...................
USS Eirod (FFG-55) .......ccoovevrinrceriienne
USS Estocin (FFG-15)......
USS Fahrion (FFG-22).....
USS Flatley (FFG-21) ......
USS Gallery (FFG-26) ..........cccocouueenee
USS George Washington (CVN-73) ...
USS Gettysburg (CG-64) ....................
USS Grapple (ARS-53) .......
USS Grasp (ARS-51) ......
USS Guam (LPH-9).................
USS Gunston Hall (LSD-44) ...
USS Haleyburton (FFG-40) .....
USS Hawes (FFG-53) .........cccoceevrrerremrerrineererrnennns
USS Hayler (DD-997) ..o
USNS Henry J. Kaiser (T-AQ 187) .....ccccovrvvrvenanne
USS Hue City (CG-66) ........ccovurrerrrrrrirrenrenrenaanns
USS Jack Williams (FFG-24) ..........coccocoveeirvrrnranns
USS John F. Kennedy (CV-67)........ccoovrverrirnnnnns
USS John Hancock (DD-981) ..........cccovevvrvrninnennen
USNS John Lenthall (T-AQ 189) ........ccocvrvcvrvenennes
USS John L. Hall (FFG-32) ......cccoovvierrmrirrceiennne
USS John Rogers (DD-983) ........cccovcvvrrecrvenerisennons
USNS Joshua Humphreys (T-AO 188) ..................
USS Kalamazoo (AOR-6) ..........cccccovvvvvvecsnrenneen,
USNS Kanawha (T-A0 196) .........cccoceemcvrvrrrrerennns
USS Kauffman (FFG-59) .........cccoovovericrrirresnnnee,
USS Kearsarge (LHD-3) .......c..ccoovvemvrvevernicrsennnes
USS Kidd (DDG-993) .......ccovereererrerererinennenienenaas
USS Klakring (FFG-42) ...........cccoouvevensrrrrrcrirseennes
USS Laboon (DDG-58) ........cccevvumiveererrnernririrananes
USS La Moure County (LST-1194) ...........ccccennee.
USS LaSalle (AGF-3) ......cccccoovmmremrerenererenensnssnnees
USNS Leroy Grumman (T-AQ 195) ..........ccccvvenne.
USS Leyte Gulf (CG-55) .........ccceuerurirriierrenrannns
USS Mclnerney (FFG-8) ...
USS Merrimack (AQ-179) ...
USS Mississippi (CGN-40) ..........co.ccoverveererericannen.
USS Mitscher (DDG-57) ......ccoovvvreiienneniriniraiinnn
USS Monongahela (AD-178) ........ccccvvurvecnriecnens
USS Monterey (CG-61) ........cccervrvrricerverirraniensenn

Code Name(s)
Eclipse/Eclipse HAlI/IV

... Bright Star/Bright Star i
... Belfast

... Tower

... Polar Bear

... Passion

... War Hero

... Chairman

... Fire Storm

... Moresy Defender
... Texan

... Father Navy

Unknown
Frontiersman
Whetstone

... Big Sky

... Peninsula

... Sunrise/Sunrise [l/Sunrise 11l
... Mick

... Cue Ball

... Carlos

Hope Foundation
Oregon Trail
Pasture

... Hospital
... Governor
... Jelly

... Motorman
... Handy

... Authentic
... Bellafonte

Pineapple
White Wolf

... Hammering Hank
... Swords Edge
... Dragon

... Decisive

... Gun Platform
... Cherry Tree
... Four Score
... Firm Grip

... Iron Grip

... Sugar Cane
... Musclemen
... Tar Heel

Left
Semaphore
Unknown
Colorful
Double Shot
Serein I/1]
Big Name
Unknown
Monty's Deal
Father & Son
Unknown
Cheerios
Unknown
Mcintosh
Mountaineer
Youngster
Big Ben
Steel Halo
Hauler
Leprechaun
Unknown
Swimming Pool

... lreland’s Own
... Iron Clad

Long River
Aviation Specialist
Three Rivers
Intrepid

Vessel Name (Hull Number)
USS Moosbrugger (DD-980) ..........ccccoevvvererceenenee Bull Winkle

Code Name(s)

USS Mount Baker (AE-34) .......
USS Mount Whitney (LCC-20).....
USS Mount Whitney-Staff (LCC-20)
USS Nashville (LPD-13) .............
USS Nassau (LHA-4) .......
USS Nicholas (FFG-47) ....

... Border Peak
... Pierside

... Satcom |
... Keeiboat

USS Nicholson (DD-982) . ... Joker
USS Nimitz (CYN-68) ..........cccorvrrrrrrrrnrcrrcorrannns Twilight /11
USS Normandy (CG-60) ... Beach

USS 0'Bannon (DD-987) .................

USS Oliver Hazard Perry (FFG-7).
USS Pensacola (LSD-38).
USS Peterson (DD-969) ......
USS Philippine Sea (CG-68)
USS Platte (A0-186) .........cocceevvvvererierererercenirerennes Piateau

........... Cocktail Onion
Qlive Garden

USS Ponce (LPD-15) oo, . SESSoo Seaport

USS Portland (LSD-37) ......cccoovermmrrnnrnninsnannenns Rose Festival
USS Puget Sound (AD-38) ........ccccoovevrrriirrerrnennnne Pier Scrapper
USS Rampage (DDG-61) .. Soaring Hero
USS Robert G. Bradley (FFG-49) ..........ccccccoveneee.. Bristle

USS Saipan (LHA-2) .............o..... .. White Sand
USS Samuel B. Roberts (FFG-58).... Hebrew

USS Samuel E. Morison (FFG-13) ... Historian

USNS San Diego (T-AFS 6) ......... ... Friar
USS San Jacinto (CG-56) ........ ... Bri

USS Santa Barbara (AE-28) .
USNS Saturn (T-AFS 10) .....
USS Scott (DDG-995) ..........
USS Seattle (AQE-3) ............
USS Shenandoah (AD-44) ...
USS Shreveport (LSD-13) ...
USS Simpson (FFG-56) .......
USNS Sirius (T-AFS 6).............
USS South Carolina (CGN-37) .
USS Spruance (DD-963) ..........
USS Stark (FFG-31) .....ccococvvvevrrernnan
USS Stephen W. Groves (FFG-29) ...

USS Stout (DDG-55) .......coccvvvereenen ... Solomon Hero
USS Stump (DD-978) ...... .. Puzzie

USS Supply (AOE-6) ........ .. Eagle

USS Taylor (FFG-50)............ .. Admiral’s Elite
USS Ticonderoga (CG-47) ............... .. Empire

USS Theodore Roosevelt (CVN-71)..... SuperNatant/Super Natant ||
USS Thomas S. Gates (CG-51)............ Hinge

USS Thorn (DD-988) ................... Thicket

USS Tortuga (LSD-46) .... .. Pirates

USS Trenton (LPD-14) ........coccociiunriireiiiciiieir Garden Staff
USS Underwood (FFG-36) Briar Patch
USS Vella GUIf (CG-72) ......ccrvvrerrrirrirniriiniensennaes Velarium

USS Vicksburg (CG-69) ... .. River Siege

USS Wasp (LHD-1) .c.cocuvvurvirrnn .. Stinger/Stinger Il
USS Whidbey Island (LSD-41) .... .. Northwest

USS Yellowstone (AD-41) ........... .. Yogi Bear

USS Yorktown (CG-48).........cccooeivrervererernarernaenes White Knuckle




TVRO

By Doug Jessop

The V-Chip and Other Developments

he passage of the new federal Telecommunications Reform

Bill, mandating a V<chip in every new television set, is

producing some heavy duty public sentiment. In fact, Presi-
dent Clinton, who has endorsed the V<chip technology, invited
representatives from the National Association of Broadcasters, the
National Cable Television Association., and the Motion Picture
Association of America among others, to a meeting at the White
House on this issue. The major issues to be hammered out at this
meeting were how ratings will be done and exactly who will
determine ratings categories.

First, let’s define what a V-Chip is. V-Chip stands for Violence
Chip. Itis suppose to put a blue screen on your TV if you have the
chip programmed to block out a certain rated show.

This all sounds fine and good except for a few minor details.
First, there isn't even a working V-Chip. They are talking about is
using one of the TV signal interval blanking lines, similar to where
close captioned text is carried on the transmission signal, to send
info on the rating of the show.

Second, how many people do you know are going to chuck
their current TV (which doesn’t have the chip) in the trash and
buy one of these new sets? We are talking about a transition that
will take years.

Third, the movie ratings folks look at a couple dozen movies a
week. Television is generally broadcasting anywhere from 18 to 24
hours of programming a day. Presuming that the average show is
30 minutes in length, we are now up to anywhere from 36 to 48
shows, for one broadcast station every day. If we add in all the
various networks, we are talking 252 to 336 shows in a single day.
Now add in the cable stations and various other satellite network
channels and you can see that the idea of rating every single show
on the airways anytime soon is crazy.

In a statement released recently, Fox Chairman Rupert
Murdoch said, “We have decided to

— i Netscope: BLACK ROCK &

one to program what level of shows are seen in ahome, you can bet
a paycheck that someone else will find a way to deprogram it.

Fifty television producers, writers, industry guild, and network
executives, including Steven Bochco, John Wells and Marcy Carsey
met with Motion Picture Association president Jack Valenti re-
cently todiscuss the proposed ratings system for television. Accord-
ing to Valenti, the meeting was “freewhecling and passionate,” with
almost everyone in attendance opposing the ratings system, which
will be modeled after that of the MPAA.

The producers voiced fears that the proposed system will
endanger creative expression and stigmatize some dramas among
advertisers. The producers finally agreed to help develop a system
with “integrity” that will help parents decide what is acceptable for
their small children to watch.

Bottom line, television is not just about pretty pictures telling a
nice story, it’s about money plain and simple. The reality is that a
show only survives if enough people watch that show to make it
viable to the advertising community. The best way to get the
garbage off the airways is to vote with your remote control.

Ifyou would like more information on this bill and you have an
Internet account go to the Piper and Marbury site for the legalese
at: hup:/ /www.cix.org/Reports/telecomm96.html.

Industry Shorts

The FCC recently issue a final order that allows international
satellite carriers to provide domestic services. The same bill willalso
allowdomesticsatellite carriers to provide international services. In
the past, domestic and international satellite services have been
totally distinct areas of turf.

Primestar must be sighing with relief, atleast until the successful
launch of GE-2 sometime in fourth quarter of this year. Primestar

has reached an agreement with GE

implement the MPAA-like (Motion Bi]

- ward
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mentioned in the last issue of Satellite

Fox. We are prepared to act unilater-

Times, Primestar is currently using the

allyif necessary.” Fox caughtthe other
networks off guard, causing some ex-
ecutives to accuse Fox of grandstand-
ing. With the squeaky clean program-
ming that Fox airs (sic), having them
say theywere goingtobe first toimple-
ment the ratings system is like a fox
running the hen house (sorry, I
couldn’t resist the pun).

Finally, the last time I checked, ifit
weren’tforthe 12year oldandyounger
kids, most of America’s VCRs would
still be blinking 12:00. Ifit takes some-
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CE2 ZEASOR OF STAR POWER ANNOUNCED FOR 1996-97

Bill Cosby, Phyticia Rashad, Ted Densoa, Mary Sweabuigea, Scott Bakula, Rhea
Pertman, Kea Olin, Petwer Stranss, Oerald McRaney among the Headliners In Five New

® Swven Bochco's "Public Morals® Premisres i Pall
® HotNew Faces Ray Romano and Kyle Chandler 10 Swr in Series

S B v T Mimias- wd 48 Hos: Bems ABCwill provide American Airlines with

B aging K1 satellite. This new agreement
isafour year contract with an option to
extend 15 years.

By the time you read this, we should
hopefully have a new communications
satellite operating at 123 degrees West
— Hughes Galaxy 9. Check out the
Satellite Services Guide center video grid
in this issue of ST for a preliminary
transponder linup.

Accordingtoareportin USA Today,

programming for its new in-flight view-
ing service on domestic and interna-
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Bottom line, television is ... about money plain and simple. The reality is
that a show only survives if enough people watch that show to make it
viable to the advertising community. The best way to get the garbage off
the airways is to vote with your remote control.
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ment,” said ABC News president Roone Arledge. Arledge said
ABC will look at doing a more limited cable news service,
possible teaming up with someone else. News Corp, mean-
while, has still not confirmed its offer to cable systems.

In other transponder news, Liberty Media Corp.,a unitof
Tele-Communication Inc., has agreed to purchase a control-
ling stake in Video Jukebox Network Inc. for US$11.2 million.
Video Jukebox, controls The Box, a digital satellite channel
which allows viewers to request music videos by dialing a 900
number. The company, only reaches about four million cable
homes and is not considered a threat to MTV which is carried
via an analog channel on satellite.

MTYV Networks unofficially announced plans for MTV2,
a spin-off music video channel that will consist almost entirely
of music videos and will most likely be commercial free accord-
ing to industry sources. MTV2 may also eventually contain
custom-programmed play lists that target different musical
tastes. “MTV2 will serve as a companion to our existing MTV,
but at this point, there are no specific details that we can get
into about it,” said Andy Schuon, executive vice president of

tional flights. Programming will include sports, news, and full-
length episodes of prime-time shows, such as Home Improvement
and Ellen. The American Airlines show feed has been sending its
programming via satellite to a central taping facility and then
physically getting them on the planes. I haven’t heard if this
procedure will be any different with the new contract.
TeleNoticias is on the verge of being sold to Westinghouse
Electric Corp. If completed, the acquisition of TeleNoticias would
be the company’s first major expansion into the international
television market. The transaction would also provide a new outlet
for the CBS network, which would most likely take over the
channel’s programming. The Miami-based Spanish language

programming at MTV. The launch of MTV2, which could be
as soon as late summer, comes five years after MTV announced
plans to splinter the channel into three signals.

Programming News

The Fox network recentl announced that its new morning
show, Fox Afier Breakfast, will premiere August 12. The show, based
on the fX cable network’s Breakfast Time, will air weekdays from 9-
10 a.m. and will be hosted from New York by Tom Bergeron and
Laurie Hibberd.

network reaches 14 million homes in 21 countries.
In a recent press release, Viacom Inc. said that its Nickel-
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= = =0
i) (&1 2 el &) | N
Home Reload | Imoager | Open Print Find Stop “

odeon children’s television unit is planning to launch a 24-
hour channel in Latin Americaviasatellite. The channel would
use Spanish and Portuguese-language programs acquired form
Toronto-based Nelvana Enterprises Inc. The shows would be
transmitted via PanAmSat global satellite system from Miami.

San Francisco companies C/NET: The Computer Network
(Galaxy 9) and television syndicator Golden Gate Productions,
announced recently that they have formed a partnership to
distribute TV.COM, a weekly television series on the Internet.
The program is scheduled to premiere this fall.

Capital Cities/ABC has indefinitely postponed its plans for
a 24-hour cable news channel. The move immediately im-
proved the probability of success for rival cable prospectors
NBC and Fox, which in recent months have announced plans
to go up against the Cable News Network.

According to network executives, the final blow to ABC'’s
plans was News Corp’s recent offer to pay cable systems $10 or
more per subscriber if they agreed to carry the new Fox cable
channel. Despite ABC'’s offer to cable operators, albeit alesser
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America’s Most Wanted, the Fox program which helped capture 422 criminals and
reunite 16 missing children with their families, has been canceled after nine years, to
make room for two new comedies. While the network plans on airing Most Wanted
specials and movies, the show’s 40 full-time staffers will be let go in this month.

The interesting part of this story is not what is airing, |i@
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but what isn’t — cartoons. It should be interesting to see So

what happens to the lucrative children’s television adver- | Bk ‘f rward

)
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tising money, especially since the show is starting so close
to the all important Christmas holiday advertising pe-
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Through some miracle, daytime talk show Tempestt,
has managed to escape the fate of cancellation experi-
enced by all the other rookie talk shows this season. But
now, itlookslike Cosby Showalumnus Tempestt Bledsoe,
might be down for the count.

According to a report in Daily Variety, although the
cancellation is not yet official, the prospects of the show
in the future is slim. Columbia TriStar TV Distribution,
the show’s syndicator, has already closed the low rated
program’s office in New York, after it concluded its
production schedule in early May. According to a spokes-
person for Columbia TriStar Television, “the show is still
on the air and no decision has been made on its fate.”

Fox has ordered 25 new episodes of its Saturday-night
sketch comedy show Mad TVfor next season. The show,
which has been absent from Fox’s schedule recently,
returned May 25 with a new episode. Repeats of the show
will air during the summer in the 11:00 p.m. to midnight
time slot. While this is not exactly what I would call award winning
and definitely not family fare, Mad TVdoes seem to capture some
of the feel of the magazine MADfrom my childhood. Too bad that
the best stuff, Spy vs. Spy, doesn’t feature any living breathing
actors.

Best known as The Mommies, from their now canceled sitcom of
the same name, the duo of Caryl Kristensen and Marilyn Kentz are
now trying their hands at a daytime talk show. Called Caryl and
Marilyn: Real Friends, the new one hour program started June 10th
on ABC.

Their newshow replaced Mike and Maty, which hasstruggled in
the ratings since its debut in April, 1994. As housewives and
mothers, Kristensen and Kentz say they felt something was missing
from typical daytime talk shows. The twosay theywill offer everyday
topics ranging from parenting, relationships and sex, to fashion,
fads and food. But what will make their show different is the added
element of humor. The program will be taped in Los Angeles. Can
you say mid-mid-season replacement.

America’s Most Wanted, the Fox program which helped capture
422 criminals and reunite 16 missing children with their families,
has been canceled after nine years, to make room for two new
comedies. While the network plans on airing Most Wanted specials
and movies, the show's 40 full-time staffers will be let go in this
month,

FBI spokesman Rex Tomb said this week that the cancellation
of the show dealt “a serious blow to the cause of modern law
enforcement.” The show, he said, “successfully empowered mil-
lions of Americans to safely and constructively combat crime.”

In my recent Internet surfing here is an interesting find, TV
Guide Online. They began offering the complete editorial section
of TV Guide magazine at their web site, marking one of the first
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times that a magazine’s virtually entire editorial content will be
available online at no cost. TV Guide Onlineis available at: http:/
/www.tvguide.com. TV Guide’s official program listings and grids
were made available to TV Guide Onlineearlier thisyear. Addition-
ally, TV Guide Online features celebrity bulletin board guests, a
gallery of original TV Guidecovers, and the latest celebrity gossip.
Courtroom Television Network’s (Court TV) Law Center, the
network'’s online reference, resource and discussion area, will
provide extensive up to date news, discussions, and source mate-
rial as well as an audio feed of Court TV's coverage of the
Oklahoma City bombing trial on the Internet and America
Online. Coverage will commence when the case, scheduled to
begin in late fall, goes to trial. Court TV’s comiprehensive cover-
age of the trial and collection resource materials will include:
Next day availability of audio from the trial using Real Audio
technology; daily transcripts and court documents from the trial
asit progresses; downloadable courtroomsketches of the trial and
additional graphics; online updates to be posted throughout the
day by an on-site Court TV reporter; reports from Court TV and
American Lawyer Media; an extensive collection of links to
related Oklahoma City material and documents; and frequent
America Online discussions with Court TV’s on-site reporter.

In Closing

As mentioned in the lastissue of Satellite Times, | have set up a
comments form on the Internet for readers of this column. The
site is now on a new, faster server at: http://www.searcher.com/
STcomments.html. Your comments are warmly invited and may
even show up in a future issue of Domestic TVRO. We’ll soon see
how closely you really read this column in each issue of Satellite
Times! ST
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Micro Orbiter 3.0

Introducing Micro Orbiter 3.0, an unprecidented PC-based tracking program for Earth-orbiting satellites!

0 Track up to 20 satellites simultaneously (in real or simulated time) fram a menu of up to 65,535 element sets.

0 Use the SGE, SGP4, or SGP8 NORAD analytical propagators for near-Earth satellites. Use SDP4 or SDP8 for deep-space satellites.

0 Compute visible and line-of-sight pass listings in seconds using the fastest closed-form solution available anywhere.

0 Track satellites on ten map projections: Mercator, Orthographic, Alber's Equal Area Conic, Littrow, Gnomenic, Oblique Aspect
Vertical Perspective, Aitoff, Lagrange, Armadillo, and Star Chart. The Star Chart projection includes outlines for all 88 canstellations.

0 Display sensor footprints. Generate satellite separation graphs to predict satellite close encounters.

0 Display and print the complete osculating Keplerian and Cartesian state for any object, including geocentric and topodetic data.

0 Real-time data display includes azimuth, elevation, range, range rate, Doppler shift, latitude, longitude, orbit count, and more.

0 Celestial object data base features the Sun, Moon, and the 9000+ objects in the Bright Star Catalog.

Only $49.95!
Micro Orbiter 3.0 has the features professionals expect in their tracking software, but in a package appealing to
both the novice and expert alike!

To order: send $49.95+4.00 S&H to System requirements:

Precision Software Solutions _mai (@i IBM PC or compatible
PO Box 975 Send us e-mail at pss@infocom.net 80386 DX or betFt)er
League City, Texas 77574 Visit the Micro Orbiter home page at MS-DOS 5.8, VGA
Visa/MasterCard orders 713-538-1694 http//www.infocom.net/~pss graphics, 3.5" floppy.
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TVRO :.
By George Wood
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A Redlly Big TVRO Show

he annual Cable and Satellite Show is certainly the biggest

TVRO event in Britain every year, and one of the maost

important in Europe. It’s also expanding, and this year’s
show, held April 15-17, moved fromitsformerlocationat London’s
Olympia hall to the relatively new and large second hall at Earl’s
Court, to make room for the 225 plus exhibitors.

During the three days there were just over 7,400 visitors, a very
large number considering the show is trade only, and NOT open
to the public.

As | wrote last ime, digital satellite television is just getting
underway here in Europe. The first generation of digital satellites
have gone into orbit, but what broadcasters and viewers alike have
been waiting for have heen consumer receivers. These were on
display for the first time at Cable and Satellite.

Looking down at the hall from the press room above, the two

largest stands, from arch-rivals Eutelsat and Astra, were facing off

right next to each other on the floor below. Eutelsat was the first
in Europe with regular digital broadcasts, from its Hot Bird
satellite at 13 degrees East. Viacom usesa single transponder there
at 11.283 GHz to transmit the European version of the Sci-Fi
Channel using MPEG-2 and the European digitalimplementation
called DVB.

While more MPEG transmissions from coming Hot Birds to be
co-located at the same position can be expected, Astra is far ahead
of Eutelsat, with its first two all-digital Astra 1E and IF satellites
already in place alongside the earlier analog Astra satellites at 19
degrees East.

Yves Feltes, head of Corporate Public Relations for Astra’s
owners, Luxembourg’s Societe Europeene des Satellites (SES),
told me that the 40 digital transponders on the two satellites will
provide Astra with the “critical mass” necessary for the introduc-
tion of digital satellite packages tor the varions marketsin Europe.

“The big advantage of going digital is clearly that using digital
compression technologies, vou’re going to be able to fit between
six and ten channels on a transponder that in analog could only
carryonesingle TV service. So the 40 transponders thatare in orbit
now are going to provide us with capacity to distribute up to 400
television channels all across Europe,” he says.

Broadcasters

Astra’s first digital custoiners include France’s Canal Plus (who
launched their initially 24 channel digital package on April 23), to
be followed by programmers like Nethold, Luxembourg’s CLT,
the Kirch Group, German public broadcasters ARD /ZDF, and Pro
7. Promised services include more general entertainment chan-
nels, Europe’s first regular pay-per-view services, and video-near-
on-demand, where viewers can access the start of a hit movie every
15 or 30 minutes.

“What digital is going to offer to the consumer,” Yves Feltes
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waxed enthusiastically, “is a considerable multiplication of the
programs on offer. There’s going to be tailor-made programming,
practically allowed the consumer to become his own program
director, deciding what he wants to see at what time he wants to see
i.”

The Canal Plus digital service, called Canal Satellite, and
stretching across four Astra transponders, won’t be complete until
September. Services will include pay-per-view soccer, pay movies,
and a computer channel called C:Direct. According to What
Satellite magazine, the 20 channels will be “staggercasted”™ with
Canal Plus Jaune (Yellow) and Canal Plus Bieu (Blue) broadcast-
ing the same programs but in different time slots. Fili channels
will be available in both ordinary 4:3 and widescreen 16:9 formats.

Germany’s Kirch will be using three Astra transponders for a
variety of services, including DF1 to 5 and Cinedom 0 to 4,
presumeably for staggered video-nearly-on-demand films. Kirch
has signed a five year agreement with Viacom for German-rights to
MTYV, V-1, Nickelodeon, and programming from Paramount.

Nethold willbe devolingone Astra transponder to Scandinavia,
and another to the Benelux. (Nethold is using other satellites for
services to Italy, Southern Africa. and the Middle East.)

Cable and Satellite 96 was more international than ever before.
Since it’s a trade-only show, all the participants wore name tags,
andyou couldsee that people came from all over Europe and even
parts of the Middle East. The BBC was on hand, for the first time




Digital satellite television is just getting underway here in Europe. The first
generation of digital satellites have gone into orbit, but what broadcasters and
viewers alike have been waiting for have been consumer receivers. These were

on display for the first time at Cable and Satellite.

showcasing its international channels BBC World and BBC Prime,
rather than the domestic product.

Manv other broadcasters were there was well, from the new
European Weather Channel and the Sci-Fi Channel, to several of
the rather tame "Adult™ channels that are now compeling over
European satellites, which all featured models showing a bit of
flesh.

But the broadcaster that was overwhelmingly conspicious in its
absence was Britain’s near satellite monopoly, Rupert Murdoch’s
British Sky Broadcasting. Apparently BSkyB saved itself a few
pounds and decided to let Astra represent it. 1t was a reinarkable
absence, but as this vear’s theme was undoubtedly the arrival of
digital satellite broadcasting, Sky’s non-appearance was a fair
reflection of Sky's fuzzy digital plans.

Having dominated the British satellite scene, both through it’s
own channels and its distribution/subscription monopoly that
takes in other broadcasters, Sky seems in no hurrvtospend money
doing pioneeringwork. The message seemstobe: Letthe Netholds
and Canal Pluses do the work, and Mr Murdoch is prepared to
follow suit.

Sky’s plans really do seem unfocused. Murdoch has allied
himselfwith the Canal Plus-Bertelsmann block in choosing digital
standards. 1t has announced a project with Britain's former inde-
pendent terrestrial broadcaster Granada to launch an uninspired
digital package called Granada Sky Broadcasting. A month after
the Cable and Satellite Show, BSkyB announced first that it would
be booking half the transpon-
ders on an upcoming Astrasatel-
lite, to be located somewhere
other than 19 degrees East, and
then said it and Hughes are con-
sidering launching a satellite at
the British DBS position of 31

able in stores so far is the British manufacturer Pace. Nokia and
others showed impressive models, but they seem to be largely
prototypes that will be appearing on store shelves in a few months.

Pace presented its DVS200 MPEG-2 DVB receiver, which
includes support for Europe’s analog PAIL. and SECAM standards
as well as NTSC, Musicam audio for services like DMYX, and an
RS232 senial link for interaction with personal computers.

Indeed, as Pace’s Jim Beverage told me: “Basicallv the digital
satcllite receiver really is quite a complex computer. Because it is
a computer, it runs on software, and that software can be canfig-
ured for a number of different applications.”

For example, the DVS200 includes a software download fea-
ture that allows easy upgrading of the receiver functions. Even
more intriguing is the coming DVS600 model, which was also
displayed at Cable and Satellite. This includes an internal V22 bis
modem, for pay-per-viewand otherinteractive services. At the Pace
demonstraton, this receiver was used to access the Worldwide
Web on the Internet.

“One of the applications we're looking at,” Jim Beverage told

me, “is actually wilizing the processors in the memory to run
Internet-like applications from the broadcaster. Not just getting
into the Internet and surfing the Web, butit’s going (o be services
like those available on the Internet to enhance and augment the
broadcasting experience for the viewer.”

Whatever that may actually mean, cable has always had the
edge in potential interactivity over satellite. Digital systems should
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One of the great hopes for digital televison was that one standard, MPEG-2,
would replace the incompatible NTSC-PAL-SECAM world of analog
television. Unfortunately, Europe is failing poorly in this regcxd.

bridge that gap, with the built-in modems providing a route back
to the broadcaster or the Internet. According the Jim Beverage,
while initial receivers carry 14.4 kbps modems, these can be easily
upgraded for much faster ISDN return paths.

One of the great hopes for digital televison was that one
standard, MPEG-2, would replace the incompatible NTSC-PAL-
SECAM world of analog television. Unfortunately, Europe is
failing poorly in thisregard. Many European broadcasters, such as
Canal Plus, BSkyB, and Germany’s Bertelsmann, have agreed on
a single MPEG decoder system. But maverick German media
baron Leo Kirch, having first rejected, then accepted, the joint
standard, seems to have once again gone his own way. Nethold,
whichislaunching the first digital services to Italy, Scandinavia, the
Benelux, Southern Africa, and the Middle East, seems 10 have
taken the Kirch route as well.

When I asked Pace it they could manufacture a receiver that
couldaccomodate several difterent decodersystems, I gota rather
evasive answer. The hottom line seems to be in the negative, but
Pace’s Jin Beverage did observe that if broadcasters choose to put
their signals over a satellite using multiple systems, then these
would be available to people with different boxes.

The chance of thisactually happeningsecmsslight, but Viacom,
which is working with Kirch in Germany, is working with BSkyB in
Britain. So MTV and VH-1 in English may be encoded in one
system, while the German versions may use another.

This is one of the reasons why potential buyers of new digital
receivers should wait uniil theysee what services are actually being
marketed in theirareas. Besides, the receivers will probably cost so
much that broadcasters will have to subsidize them torsubscribers,
justas providers of mobile GSM telephone services here in Europe
have subsidized cellular telephones to the near give-away point.

Radio

Radio is another reason to hold off. DMX has launched here
in Europe, as part of what is called Astra Digital Radio (ADR). In
order to create the system, Astra cleared as many of its analog
subcarriersas it could. This even included forcing broadcast-
ers to abandon the powerful mono 6.5 MHv subcarriers in
favor of the weaker stereo pair at 7.02 and 7.20 MHz (not
available to oldersatellite receivers), in order to provide
lots of bandwidth for ADR. The first ADR receivers
have had to be programmed for these signals scat-
tered around the transponders, and now with
ADR/DMX being marketed in Germany and
Britain, you can buystand-alone receivers from
acouple of manufacturers, that cost consider-
ably more than entry-level analog satellite
TV receivers.

Most of the free ADR signals are in
German, so there’s really little interest
outside of Germany, Austria, and
Switzerland. Why would anyone
want to spend several hundred
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dollars (or pounds) on an ADR receiver, when they will be able to
buv a less expensive MPEG2/DVB TV receiver within a few
months? The DVB receivers won’t be able to tune into the varions
ADR channels scattered here and there. But, as DMX’s Richard
Hurst-Wood told me, they are signing agreements with Nethold
and other broadcasters to provide DMX along with the digital TV
stream. The independent ADR/DMX channels may just be a
temporary phase, replaced by the broader MPEG multi<channel
streams.

So, while Cahle and Satellite was a great showcase for the Dawn
of the Digital Age in European TVRO, the apparent message was
to wait and see.

Meanwhile, moving away from Europe, there are new digital
radio services to Asia and Africa, thanks to the World Radio
Network, which hasadded newservices o its previous analog relays
of some 20 international broadcasters 0 Europe via Astra and to
North America via Galaxy 5.

The African relavs are on the new Intelsat 707 satellite at 1
degree West, on 3.915 GHz, in MPEG-2 on the audio 8 channel.
The Asian-Pacific service is part of a European radio package
on Asiasat-2 at 100.5 degrees East, transponder 108 at 4 GHz,
also tn MPEG-2 as pan of the DVB audio stream.
Meanwhile, 1 can’t write about the Dawn of the Digital
\ge insatellite radio, without mentioning RadioSweden’s

bold new digital venture that began on May 20th. After
months of preparations, weeks of construction, and
far too few days of training, Radio Sweden tossed out
the analog tape recorders, closed the analog stu-
dios, andsaid goodbye toall the studio engineers,
as the entire broadcast chain went digital.
Nowadays, reporters either record their
telephone interviews directly into one of the
special computer workstations, or copy in
their DAT interviews. They record their
own continuity in the computer, then
edit their stories, finallv saving them
to the main datebase.
Each day’s presenter/producer
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There are new digital radio services to Asia and Africa, thanks to the World
Radio Network, which has added new services to its previous analog relays of
some 20 international broadcasters to Europe via Astra and to
North America via Galaxy 5.

then calls up desired stories, jingles, and music from the database,
composing that day's program in a similiar workstation. Whenit’s
time for the broadcast, the computer plays the recorded sound
autonratically, with the presenter adding continuity between the
stories in a special broadcast computer booth. The compuer
records the entire program, and, with sone editing, and provision
for the inclusion of live news. plays it back automatically when
called for in the schedule.

The system Radio Sweden uses is called RadioMan. It was
originally developed by a Finnish company called Jutel for use by
small commercial stations, and was totally revamped for the needs
of a news-oriented public service broadcaster. While the listener
mayv not notice imuch beyond the occasional missing programn
when the syvstem crashes, for the broadcasters it’s a whole new
world, with the comfortable and familiar control room/studio
combination of engineer and presenter, tapes and music plavers
(turntables or CDs) replaced by a ore lonely existance in front
ot @ computer screen.

Ironically, with theswitch to RadioMan, sound has disappeared
from Radio Sweden’s Worldwide Web pages, as the two systems are
initially still incompatible.

In other Web news, Eutelsat and Astra finally launched their
sites just before the Cable and Satellite Show:

http:/ /www.eutelsat.org and http://www.astra.lu

Despite owning his own Internet provider (Delphi) Rupert
Murdoch has been slow in putting British Sky Broadcasting on the
Web. 1t’s finally appeared at: http:/ /www.sky.co.uk

And what may ultimately replace this colunin someday (al-
though 1 hope not) can be found in the excellent SATCO DX
listing of the Clarke Belt at:

http:/ /www.satcodx.com
But in the meantime, Radio Sweden’s MediaScan is at:
http:/ /www.sr.se/rs/english/media/media.htm
Thanks to Frank Oestergren, James Robinson, and Curt

Swinehart for their many contributions. Don’t forget the e-inail
address is: wood@rs.sr.se St

LIST OF DIGITAL TELEVISION ON ASTRA 1E

Transponder 66
Canal Satellite, Canal Plus, Canal Plus Janune, Canal Plus
Bleu, Mosa, Monte Carlo, Eurosport, Canal J, and Planete

Transponder 68
Canal Satellite, Voyage, Meteo, LCI, CNN, Canal Jimmy,
MCM, and Premiere

Transponder 69
Kirch, Comedy, Junior, Star Kino, CMT, and DF 1

Transponder 70
Canal Satellite and Kiosque 1 till 6

Transponder 71
ARD/ZDF, VH-1, MTV, ZDF, and ARD

Transponder 72
Canal Satellite, Cine Cinefil, Cine Cineams 1, Cine Cinemas
2, Cine Cinemas 3, Muzik, Canal Plus, and Cine Cinemas

Transponder 74
SES (Astra)

Transponder 77
Nethold-Nordic:- Filmnet 1 Nordic, Filmnet2 Nordic, Supersport
Nordic, Hallmark, TV Norge, and Kanal 5

Transponder 79
Kirch:- DF1 till 5

Transponder 80
Nethold-Benelux:- Filmnet Benelux, Supersport Belgien,
Supersport Holland, Hallmark, SBS 6, and VT4

The following channels are also reported to be in the Nethold
packages:

Video: BET OnJazz, Travel Channel, Weather Channel, Perfor-
mance Art Channel, Bloomberg Information, CNBC, Euro-
pean Business News, Giva TV, MS NBC (Microsoft-NBC
computer channel), Discovery, NBC Super Channel,and TCC
(The Children’s Channel)

DMX audio: Symphonic, Country, Techno, Reggae, Great Sing-
ers, European Hits, Opera, Love Songs, Contemporary, New
Age, Jazz Classic, Rock Classic, Latin, Norwegian, Danois,
Classic och Soul.

Transponder 81
Kirch:- Cinedom 0 till 4

Transponder 83
Sky Sports, Sky Movie, Sky One, Sky News

Thanks to Frank Oestergren of Aftobladet:
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Viewing Aricme /NASA Space Launches

ith aslight tropical breeze and the Atlantic ocean on its
door, the Ariane 42P booster stood tall and erect on the
pad at Kourou, ready for launch. Mission 85 would take
the MSAT-1 satellite owned by Canada’s TMI into orbit. Thanks to
the AT&T Galaxy 4 satellite, I watched the live broadcast of the
launch. Only people assembled at the launch site had a better view.

Arianespace missions are launched from the European Space
Agency’s Guyana Space Center, located in Kourou, Guyana, South
America. Kourou's equatorial location permits launches to take
advantage of the “slingshot effect” of the earth’s rotation. This
reduces fuel burning maneuvers geostationarysatellites require to
place them into their proper orbit.

The hour-plus broadcast of the launch, covered both pre and
post-launch activities. The English language narration provided by
Mesui Ciceker and Joshua Jampol was both entertaining and
educational. Numerous explanations of terms and procedures
were included. Even alayman would understand the events as they
transpired.

To fill some of the pre-launch “dead” time, taped video was
aired in-between the live coverage. These video films were well
produced. One video explained the assembly of the three booster
stages of the Ariane 4. Another film gave a short company retro-
spective about Arianespace.

Two different videos covered the MSAT-1 satellite, including
one about its transportation and preparation at the launch site.

The Jupiter 2 Control Room at the Guyana Space Center is the heart of the Arianelaunch
facility. (Arianespace)
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MSAT-1 was built for TMI International of Canada and is located
ina geostationary orbit, at 106.5 degrees West. Designed and built
by Spar Aerospace in Ottawa, Canada, it uses a platform supplied
by Hughes Space and Communications. It provides mobile com-
munications services in North America, including Canada and
Central America.

Avideo-taped guided tour of the telemetry and tracking center
provided a birds eye view of the facility. An explanation and film
of the gantry withdrawal was the subject of another video.

In-between the videos, abundant live shots of the launch
vehicle and control center provided the viewer with a sense of
“being there.” During the live coverage, a countdown clock was
shown on the lower left portion of the screen.

As the cameras panned the Jupiter 2 control center, the
narrators pointed out members of Arianespace’s staff, such as the
Director of Operations as well as VIPs attending the launch, and
provided brief bits of background on their careers.

The new Jupiter 2 control center was inaugurated and putinto
service during flight 82. It contains an operations room, press
center, digital video control room, and large guest room. The
workstations and counsels in the operations room are staffed by
launch personal, including the mission manager, flight manager,
operations manager, and ground facilities managers. Addition-
ally, the payload customers also have representation in the opera-
tions room.

Alarge video screen in Jupiter 2 provided video from cameras
at the launch site. During pre-launch, it
also displayed information about the
launch vehicle’s status, as well as the
countdown. Duiring post-launch, the
right side of the video screen provided
flight details, including elapsed mission
time, booster altitude, and velocity. For
a successful launch the satellite needed
to achieve a velocity of roughly 10 km/
sec.

The torch-like flames of the Ariane 4
Viking engines graced the video screens
at launch, and the roar of the engines
filled the control room. As the booster
moved upwardin the nighttime sky, video
shot from an infrared camera allowed
for extended viewing.

The trajectory of the launch vehicle
was tracked and displayed on another
large video screen. An explanation of
the booster separation of stage 1 was
provided by the narrators. Separation of
“COIF” was also explained.

The COIF is a protective covering
(called a fairing) that surrounded the




The torch-like flames of the Ariane 4 Viking engines graced the video screens
at launch, and the roar of the engines filled the control room. As the booster
moved upward in the nighttime sky, video shot from an infrared camera
allowed for extended viewing.

MSAT-1 payload, which separates from the launch
vehicle when it is outside of the atmosphere and
protectionisnot needed. Avideo animationshowed
the separation of stage two.

Tracking station information showing the
handoffin tracking coverage from Kourou to Natel,
Brazil, then to Ascension Island, and finally to
Libreville, Gabon, also was provided on-screen.

Following the postlaunch coverage, speeches
from officials of Arianespace as well as TMI were
aired.

Mission 85 (V85) lifted off at 6:36 p.m. EDT on
Saturday, April 20, 1996, following a string of 15
successful Arianespace launches within a 13 month
period. The 55 metertall Ariane 42 which was useci
for the launch, is a version of the three stage Ariane
4 booster with (two solid strap-on boosters attached.

Arianespace launches a satellite about once a
month. Coverage of these launches on C-band isnot
limited to a specific domestic satellite or transpon-
der. It appears that those Ariane missions where
either the satellite was manufactured by an Ameri-
can company or where the satellite is owned by an
American company have domestic coverage avail-
able for US and Canadian viewers. Mission 85 was
televised using channel 7 on the Galaxy 4 satellite.

Ariane doesn’t have a monopoly on satellite
launches from expendable launch vehicles. Each
year a number of Delta, Altas, and Titan launch
vehicles carry satellites aloft from both Cape
Canaveral and Vandenberg Air Force base. These
rockets, as well as the Ariane 4 and 5 boosters are
known as expendable launch vehicles (ELV). An
ELV is used only once and not recovered or re-
cycled.

There are a number of sources that provide
information about upcoming launches, sometimes
including the specific satellite and channel that will
cany the event.

NASA’s Kennedy Space Center — Expendable
Launch Vehicles Directorate — maintains an ELV
launch informnation site on the Internet’s World
Wide Web. It contains detailed information about upcoming ELV
launches from the Cape, as well as other NASA launch facilities at
Vandenberg AFB and Wallops Island. The web site provides links
for more detailed information about unclassified launches.

Information about which satellite and transponder will be
providing live coverage of the launch is often available several days
prior to a scheduled launch. By clicking on “Full uplink informa-
tion is available here,” you are transported to another web page
with detailed information about the launch time, launch windows
andsatelliteuplink. Try http:/ /www.ksc.nasa.gov/elv/ lau_info.htm
for NASA's ELV world wide web site,

L:aunch information is also available from the U.S. Air Force’s
45th Space Wing located at Patrick Air Force Base. They also have
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The Ariane 42P awaiting launch to place the MSAT-1 satellite into orbit.
(Arianespace)

a web site. It lists the Cape Canaveral Air Station launch schedule
and links you to additional sites for more detailed information
about specific unclassified launches. Their WWW site is located at
http:/ /www.pafb.af.mil/launches/mainlnch.htm.

Another site of interest to those with Internet web access is
Hughes Communications, Inc’slocated at: http://www.hcisat.com.
It contains interesting information about the company and their
satellite fleet. This web site has their quarterly magazine online, a
What’s New section, current and past press releases about upcom-
ing launches, a page called Satellite 101 that provides a detailed
glossary of satellite terminology and buzzwords, and detailed
information about the fleet of satellites HCI owns and operates.

Postings on several newsgroups available via the Internet also
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If do not have access to the Internet, a telephone call to (407) 494-6397 will
provide you with recorded information on Cape Canaveral ELV launches. For
space shuttle launch information, contact NASA at (407) 867-4636.

include launch information and occasional uplink information.
The newsgroup rec.video.satellite.tvro has postings that includes
general information about C-band and Ku-band TVRO satellite
viewing. The newsgroup sci.space.shuttle is primarily devoted to
information about the space shuttle, NASA press releases, and
information about shuttle launches. Finally, the newsgroup
sci.space.news carriesannouncements of space-related newsitems
including NASA mission status and launch updates, and an-
nouncements of astronomical events of widespread interest.

If you do not have access to the Internet, a telephone call to
(407) 4946397 will provide you with recorded information on
Cape Canaveral ELV launches. For space shuttle launch informa-
tion, contact NASA at (407) 867-4636.

Ifyou know the launch time, butdo not know on which satellite
and channel it will be broadcast, you can still try to hunt for the
broadcast. I would suggest beginning about an hour and a half
before the scheduled launch, and searching all of the probable
satellites that may be carrying the feed.

Possible satellites to check include Hughes Communication’s
Galaxy 3/ 4/7and AT&T’s Telstar T-401 /T-402R. Duringarecent
Ariane broadcast, I noticed the pre-launch broadcast being setup
using an ID slate with the words “France Telecom” at the bottom
of the screen and a rolling picture. Shortly after the picture
stabilized the broadcast began.

NASA TV — Two for One

Speaking of space launches, NASA TV is located on GE
Americom’s Spacenet SN-2 (also called $2), channel 9. It carriesall
space shuttle launcheslive from pre-launch coverage through post
touchdown coverage. This includes live TV from mission control,

The landing of Columbia for Mission STS-75 was
broadcast live on NASA TV. (NASA)

36  SATELLITE TIMES

July/August 1996

A night launch of a
Delta Il from Cape
Canaveral provides
excellerit viewing.
(McDonnell Douglas
Corporation)

mission press briefings, and TV/
il v audio from the shuttle. In add#
- tontochannel 9, NASA also has
- ascrambled channel in use dur-
ing shuttle flights on Spacenet 2,
channel 5.

During the March flight of
STS-76, channel 5 was observed
operating in the clear. At uimes,
the video on both channels5and
9 carrying the same broadcasts. If
forsomereasonyouare unable to
receive Spacenet 2, you should
| also check Galaxy 4, channel 24.
it CBS Newspath. which operates
on this channel. often carries the
launchandlandingofthe shutde.

Forgeneralinformationabout
NASATVaswell as programming
details, visit theirwebsiteat http:/
/www.hq.nasa.gov/ office /pao/
Television/ntvtext3.html.
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By Keith Stein

kstein@erols.com

The VHF High Band

efore you start reading this issue of the Listening Post, this

is what  want you to do. Close your windows, pull down the

shades, draw the drapes, and lock your doors. We're going
to be talking about military surveillance from space.

For those readers who are tired of seeing the same old begin-
ners columns on monitoring amateur, weather, and Russian
navigation satellites; this column will cover a portion of the
spectrum that will be challenging to the listener. In this edition of
the ST Listening Post, we are going to cover the 150.1 to 225 MHz
or VHF high band. In thisarea of the radio spectrum, you will find
satellites that perform geodetic research, electronic intelligence
gathering, communications, and earth imaging. We have a lot to
cover, so lets get right into it.

Geodesy and Mapping

Since 1962, Russian and U.S. geodesy and mapping satellites
have helped establish the coordinates of any point on Earth,
accurately determine the shape of Earth, and assisted in produc-
ing accurate topographic maps. These measurements are pro-
duced by simultaneous ground based observations of earth orbit-
ing satellites from around the world. Parameters recorded during
these observations are:

¢ Distance to the satellite
¢ Change in speed
¢ Orientation

A series of Russian satellites, named GEO-IK, are launched by
SL-14 Tsyklon boosters into a orbit around 1,500 km that is
inclined between 73.6-82.6 degrees. The on board transmitter
operates for up to 12 hours daily.

The U.S. also orbits geodetic missions. These have been pri-
mary military flights launched by DoD. Frequency tables in Larry
Van Horn’s out of print book Communications Satellites, indicate
that Russian and U.S. Geodetic satellites have monitored on the
following frequencies:

150.300 Russia PCM Cosmos geodetic research sateilites
216.000 US Navy Carrier Mititary geodetic sats/(SURCAL)
ELINT

The best way to describe an electronic intelligence (ELINT)
satellite is think of it as a communications receiver in orbit.
ELINT’s are used to pinpoint the location of enemy defense
radars, and determine their range and signal characteristics.
These satellites are also used to locate military transmitters and
intercept communications. Russia started launching ELINT birds
in 1970.

Since then, a second and now a third generation ELINT
satellite variant have been flown by the Russians. The second

generation Tselina ELINTs have been monitored on six frequen-
cies in the VHF high band. Frequencies for the new third genera-
tion heavy ELINTS have not been discovered. Searching through
the following frequencies may still provide some sporadic activity
for the older ELINTs:

153.000 Russia cw Cosmos Tselina second generation ELINT
— third harmonic of 51.000 MHz
153.420 Russia cw Cosmos Tselina second generation ELINT
— third harmonic of 51.140 MHz
153.480 Russia cw Cosmos Tselina second generation ELINT
— third harmonic of 51.160 MHz
204.000 Russia cw Cosmos Tselina second generation ELINT
— fourth harmonic of 51.000 MHz
204.560 Russia cw Cosmos Tselina second generation ELINT
— fourth harmonic of 51.140 MHz
204.640 Russia cw Cosmos Tselina second generation ELINT

— fourth harmonic of 51.160 MHz

Store-Dump Communication Satellites

These satellites are launched from Russia’s Plesetsk
Cosmodrome in northern Russia by a SL-8 Cosmos booster. These
systems are placed in a 785810 km orbit inclined 74 degrees.
These 875 kg spacecraft receive information from low power
transmitters around the world and store the data until they are
positioned over a ground station to downlink. Over 48 of these
satellites have been launched since 1970, used mainly by Russian
Defense Forces.

153.600 Russia cw Cosmos Store-Dump communications satel-
lite — third harmonic of 51.200 MHz
153.660 Russia cw Cosmos Store-Dump communications satel-
lite — third harmonic of 51.220 MHz
153.720 Russia cw Cosmos Store-Dump communications satel-
lite — third harmonic of 51.240 MHz
204.800 Russia cw Cosmos Store-Dump communications satel-
lite — fourth harmonic of 51.200 MHz
204.880 Ruusia cw Cosmos Store-Dump communications satel-
lite — fourth harmonic of 51.220 MHz
204.960 Russia cw Cosmos Store-Dump communications satel-
lite — fourth harmonic of 51.290 MHz
Chinese Imaging Satellites

Various Chinese imaging satellites have also been reported in
the high band VHF range. A couple of the frequencies to watch
include: 179.985 and 180.000 MHz

Russian Manned Spacecratft

Among all these surveillance and intelligence frequencies
noted above, you can even monitor some manned spacecraft data
transmissions. The next time a crew is launched to Russia’s Mir
space station, check out 166.000 MHz in wideband FM when the
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The best way to describe an electronic intelligence (ELINT) satellite is
think of it as a communications receiver in orbit. ELINT’s are used to
pinpoint the location of enemy defense radars, and determine their

range and signal characteristics.

Soyuz TM vehicle passes over your area. Not a very easy signal to
catch, but give it a try and let us know what you get.

NAVSPASUR Space Surveillance System

Known as the electric fence and part of the Space Surveillance
Network, the Naval Space Command operates several 216.980
Mhz transmitters and receivers which cover the whole southern
United States. What do these transmitters and receiver do? They
track everything and anything in earth orbit as objects penetrate
the electric fence.

Transmitters are positioned at Lake Kickapoo, Tex; Gila River,
Ariz.; and Jordan Lake, Ala. Receive sites for the fence are located
in San Diego,Calif; Elephant Butte, N.M.; Silver Lake, Miss; Red
River, Ark; Tattnall, Ga; and Hawkinsville, Ga. The Hawkinsville
and Elephant Butte are for high altitude satellites while the rest
handle low altitude orbital intercepts. All data from these sites is
then processed at Naval Space Command Headquarters in
Dahigren, Va. This system provides major input to the famous two-
line orbital elements we all have come to know and love.

Launch Sites, Space Centers and Aircraft

We have mentioned this several times in LP, but this column
isn’tgoing tojuststick to orbiting satellites frequencies. Alook into
some of the frequencies used at launch sites, space centers and
space agency aircraft is always welcomed —anything space related.
Even listings for security and maintenance frequencies used by
ground personnel will be covered. My trip in August 1995, to
NASA'’s Wallops Flight Facility, Va. revealed the following active
frequencies:

156.600 NASA Control and Coast Guard support vessels
164.700 NASA Range Safety Net

170.350 NASA Wallops Island Security

170.400 NASA Wallops Flight Facility Paging System
171.000 NASA Wallops Island Security

Listening Post Intercepts

All times in UTC. All voice transmissions in English unless other-
wise noted. Abbreviations used in this column:

AFB Air Force Base LSB Lower Sideband
AMSAT Radio Amateur Sateliite MHz MegaHertz
Corporation N North
ARIA Advanced Range Instru- NASA National Aeronautics and
mentation Aircraft Space Administration
APT NFM Narrow FM
Automatic Picture Trans- NOAA National Oceanic and at-
mission mospheric Administration
DoD Department of Defense RTB Return to Base
E East STS Space Transportation Sys-
FLTSATCOM Fleet Sateliite Communi- tem
cations UsB Upper Sideband
G Gigahertz USCGC U.S. Coast Guard Cutter
H Horizontal Polarization uTc Coordinated Universal
HF High Frequency Time
K kiloHertz w West
LoS Loss of Signal WBFM Wideband FM
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K3840 AMSAT North America East Coast Net heard at 0208. LSB with net control
station located in Philadelphia, PA. (Keith Stein-Woodbridge, VA)
K5711 A simulated space shuttle launch bailout operation was performed for
mission STS-77. The “crew” bailed out around 1315 with “rescue ops”
starting immediately. They picked up the crew from the water around 1400
with some “injured” and flew them to Holmes Regional Medical Center in
Melbourne, FL. Stations heard included: Cape Radio, DoD Cape, AIRBOSS,
MOONSHINE, USS Taylor, USCGC Dauntless, KINGs 1-3, CLEARANCE 1,
HAWKEYE 1. Also mentioned were JOLLY 1 through 4, but not heard on this
net. (David E. Crawford-Gainesville, FL)
Space Shuttle Countdown Demonstration Test (mission STS-77) was moni-
tored at 1500 using USB and included a simulated orbiter-ditching (Mode 8
bailout) in the Atlantic (at 27N33 79W46). (Crawford-FL)
Abnormal (Vandenberg AFB), ARIA 2 (EC-18 or EC-135 aircraft), ARIA
Control, and others heard at 1750 in USB. Other frequencies used: 10352,
13900, 14987, 11110, 15793 and 17560 all USB. (Jeff Jones-San Francisco,
CA) Probably tracking Titan 4 launch carrying classified satellite-Keith.
Aircraft heard at Washington National Airport, VA: NASA 8 (Beech 200)
landing at 1125. NASA 1 (Gulfstream-1159A) departing at 1212. NASA 948
(Gullf)stream-1 159) departing at 2036, all using AM mode. (Stein-Washing-
ton DC)
NASA 426 (P-3B aircraft) heard conducting instrument checkout flights of
Global Tropospheric Experiment at 0010 in AM. (Stein-VA)
APT imagery was received from NOAA 12 at 0800 using NFM. (Tromso
Satellite Station-Norway)
APT imagery was received from NOAA 14 at 0214 using NFM. (Tromso
Satellite Station-Norway)
Radio traffic from U.S. space shuttle was monitored just before docking with
the Russian space station Mir in NFM. Docking occurred about 0233.
(Christian Mass-The Netherlands) The center frequency is actually 139.208
MHz and is only used by the shuttle when docking with Mir-Keith
Russian and German language heard from Mir space station crew at 1152
using NFM. (Eric Brandon-Roswell, GA)
Mir radio traffic was monitored at 0230 during the docking maneuver with the
U.S. space shuttle. The docking took place about three minutes after LoS of
the signal. (Jose EA6IC-Mallorca Island, Spain)
U.S. astronaut/cosmonaut Shannon Lucid was heard at 1400 using NFM with
a “very strong signal” using the callsign ROMIR. (Jeff Brower-Western U.S.)
Amateur radio station WA3NAN providing retransmission of space shuttle
Sn’r\-to-ground communications (mission STS-76) at 0234 in NFM. (Stein-
)

K9043

K13218

M119.100

M126.500
M137.500
M137.620
M139.205

M142.600
M143.625

M145.550
M147.450

M170.305
M171.045
M171.905
M261.850

Wireless mike being used during a management assessment meeting at
NASA Headquarters. 1504 using NFM. (Stein-DC)

Wireless mike being used during internal Reduction In Force (RIF) briefing
at NASA Headquarters auditorium at 1322 using NFM. (Stein- DC)
Wireless mike being used during internal Reduction In Force (RIF) briefing
at NASA Headquarters auditorium at 1230 using NFM. (Stein-DC)
FLTSATCOM 4 (172 degrees East) between 0100-0240, EAGLE talking with
EAGLE-4 and Barracuda regarding a HF antenna (inverted V) and problems
receiving HF at some other focation. Instructions were given to line the
antenna up on 78 degree azimuth and to conduct tests on HF. EAGLE-4 and
BARRACUDA conducted tests on 9.750 MHz for nearly an hour, but could
barely copy the CW ident they were sending each other (Phil Pittard-Mount
Gambier, Australia)

FLTSATCOM 4 (172 deg. E) at 0232. Unknown station calling what sounded
like MIKE 4 CHARLIE, no response. Activity ceased after 4 calls. (Pittard-
Australia)

NASA Headquarters security units Alpha 5, Alpha 7, Alpha 11, Central and
Dispatch conducting routine surveillance of building at 1143 in NFM. (Stein-
Washington, DC)

NASA Headquarters building maintenance channet heard at 1410 using NFM.
(Stein-Washington, DC)

The Lois and Clark wildfeed, which has been gone for some time returned to
its regular spot on Galaxy 4 (99.0 degrees West), transponder 18 at 0830,
audio on 5.8L/6.2R/6.8M (David Stager)

Astra 1D (19.1 degrees East) providing live video of Astra 1F launch aboard
Russian Proton booster at 2225. (Stefan Hagedorn-Germany)

Intelsat K (21.5 degrees West) providing live video of Astra 1F launch aboard
Russian Proton booster at 2225. (Hagedorn-Germany)

Intelsat K (21.5 degrees West) providing live video of U.S. space shuttie
docking with Russian space station Mir at 0200. (lvan Artner-Budapest,
Hungry)

Keith Stein is a freelancewriter based in Woodbridge, Virginia. You can contact
him through his Internet World Wide Web home page at: hitp://
www. newspace.com/casr

M261.925

M408.400

M463.725
(5.800

610.862
G11.499
G11.525




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 scraunbled. You do not need
a subscription for any of the radio services listed. Tuning in
to an audio subcarrier will disrupt the TV sound, but not the
TV picture. Listings with a ‘N’ are narrow bandwidth, ‘DS’
indicates discrete stereo.

Single Channel Per Carrier (SCPC) Services Guide — A
SCPC transmitted signal is transmitted with its own carrier,
thus eliminating the need for a video carrier to be present.
Dozens of SCPC signals can be transmitted on a single
transponder. In addition to a standard TVRO satellite sys-
tem, an additional receiver is required to receive SCPC
signals. Most SCPC signals will be found in the C-band.

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 systemn to monitor these
broadcasts.

|
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

~J

©

these providers that you heard about their service from
Satellite Times magazine.

Satellite Transponder Guide — This guide list video services
recently seen from satellites transmitting in C-band located
in the U.S. domestic geostationary satellite arc. A standard
TVRO satellite system is required to view these services.
White boxes indicated video services in the clear or non-
video services. Gray shaded boxes indicated video services
that are scrambled using the VideoCipher 2+ encryption
system and are only available via subscription. Black boxes
are video services that are scrambled using various other
types of encryption schemes and are notavailable in the U.S.
Transponders that are encrypted have the type of encryp-
tion in use listed between the brackets (i.e. - [Leitch]). O/
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.

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 10 12. 2 GHz.

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 elementsetsare
be used by computerized orbital tracking programs to track
the various satellites listed.

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.

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 nagazine.

. 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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Satellite Radio Guide

By Robert Smathers and Larry Van Horn

AUDIO SUBCARRIERS

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

the video carrier.

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

Classical Music

KUCV-FM (90.9) Lincoln, Neb.

(Nebraska Public Radio) §3,2/4 5.76/5.94 (DS)
SuperAudio — Classical Collections G5, 21 6.30/6.48 (DS)
WFMT-FM (98.7) Chicago, Ill. G5,7 6.30/6.48 (DS)
WQXR-FM (96.3) New York, N.Y., ID-96.3 FM C4,15 6.30/6.48 (DS)
Satellite Computer Services
Planet Connect, Planet Systems, Inc 19.2 kbps srve. G4, 6 7.398

T402R, 4 7.398
Planet Connect, Planet Systems, Inc 100 kbps srve.  G1,9 7.80

T402R, 4 7.80
Skylink, Planet Systems, Inc G1,9 7.265

T402R, 4 7.264

G4,6 7.264
Storyvision G5, 3 7.30
Superguide G5,7 5.48
Contemporary Music

Radio Romance (from Philippines)

G4, 24 (Ku-band) 6.20

Safeway In-Store Radio — contemporary §3,18 5.96, 6.48
SuperAudio — Light and Lively Rock G5, 21 5.96, 6.12 (DS)
Country Music
CINC-FM (96.3) Thompson, Manitoba E2,2 6.40
Safeway In-Store Radio — country §3,18 6.12
SuperAudio — American Country Favorites G5, 21 5.04/7.74 (DS)
Transtar Il radio network S3,9 5.76/5.94 (DS)
WOKI-FM (100.3) Oak Ridge-Knoxville, Tenn.,
1D- The Hit Kicker E2,18 6.20
WSM-AM (650) Nashville, Tenn. C4.24 7.38,7.56
Easy Listening Music
Easy listening music, unidentified station G4,6 7.69
Safeway In-Store Radio — easy listening §3,18 6.32
SuperAudio — Soft Sounds G5, 21 5.58/5.76 (DS)
United Video — easy listening C4,8 5.895 (N)
Foreign Language Programming
Antenna TV (Greece) 13,22 5.85
Arab Network of America radio network G6, 10 5.80
CBC Radio-East {French) E2,1 5.38/5.58 (DS)
E2,1 7.36
CHIN-AM/FM (1540/100.7) Toronto, Ontario Canada,
ID-CHIN — multilingual E2,2 7.89
DZMM-Radyo Patrol {from Philippines) G4, 24 (Ku-band) 6.80
French fanguage audio service E2, 11 6.12
India ethnic radio E2,2 7.61

Indian Sangeet Sager

Irish music (Sat 1430-0000 UTC)

KAZN-AM (1300) Pasadena, CA — Asian Radio
Northern Native Radio (Ethnic)

RAI Satelradio (ltalian)

Radio Canada (French)

Radio Dubai (Arabic)
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E2, 16 (Ku-band) 6.12

S3,3

6.20

K2, 8 (Ku-band) 6.20
E2, 26 (Ku-band) 6.43/6.53 (DS)

G7,14
E2 11

G7,10

July/August 1996

7.38
5.40/5.58 (DS),
5.76
748

Radio Maria (italian-Religious programming)
Radio Maria

Radio Sedeye Iran {Farsi)

Radio Tropical (Haitian Creole)

Radio Otto (ltalian)

Russian-American radio network
Trinity Broadcasting radio service (Spanish)

G7,10
G7,10
§3,15
S2, 11
T402R,18
13,22

5.80

8.03

6.20 (N)

7.60

5.80

6.2, 6.8 (occ use
on this satellite/
transponder)

SBS5, 14 (Ku-band) 6.20

SAP — religious G5, 3 5.96
WCMQ-FM (92.3) Hialeah, Fia. (Spanish),
ID-Mega 92 — contemporary hit radio $2.4 7.74,7.92
WCRP-FM (88.1) Guyama, P.R. (Spanish) —
religious G4,6 6.53
WLIR-AM (1300) Spring Valley, N.Y. (Ethnic) 82,1 7.60
XEW-AM (900) Mexico City, Mexico (Spanish),
ID-LV de la America Latina M2, 8 6.80
XEW-FM (96.9) Mexico City, Mexico (Spanish),
ID-W-FM 96.9 SD1,7 7.38
XEWA-AM (540) Monterrey, Mexico (Spanish),
|D-Super Estelar — contemporary music M2.8 7.38
XEX-AM (730) Mexico City, Mexico (Spanish),
|D-Frecuencia Libre M2 14 7.38
Jazz Music
KLON-FM (88.1) Long Beach, Calif., ID-Jazz-88 G5,2 5.58/5.76 (DS)
Superaudio — New Age of Jazz G5, 21 7.38/7.56 (DS)
WQCD-FM (101.9) New York City, N.Y.,
ID-CD 101.9, Cool FM C4.6 6.20
News and Information Programming
Arkansas Radio Network G4,6 6.20
Business Radio Network C4,10 8.06 (N)
E2,2 7.43(N)
Cabte Radio Network C3,23 7.24 (N)
CNN Headline News G5, 22 7.58
CNN Radio News S3,9 5.62
G5, 5 7.58
Standard News $3,17 5.20
USA Radio Network — news, talk and information ~ S3, 13 5.01(Ch1),5.20
{Ch2)
WCBS-AM (880) New York, N.Y. — news G7.19 7.38
WCCO-AM (830) Minneapolis, Minn. G6, 15 6.20
WGN-AM (720) Chicago, lil./Interstate Radio
Network (overnight) — talk E2,2 5.22
Religious Programming
Ambassasor Inspirational Radio $3,15 5.96, 6.48 (DS)
American Spirit Network/KYND-AM (1520)
Houston, Tex. — Religious/variety (weekends) S3, 24 7.40
Brother Staire Radio G5,6 6.48
CBN Radio Network/Standard News G5, 11 6.12
€31 6.20
Christian Music Network Lakeland, Fla §2,21 6.20, 7.60
Eternal Word Radio Network G1, 11 5.40
Heaven Radio Network G1,17 7.92
Inspirational Music (no ID) G5,6 7.38
KHCB-FM (105.7) Houston, Tex. C1,10 728
Salem Radio Network $3,17 5.01
Trinity Broadcasting radio service G5,3 5.58/5.78 (DS)
WHME-FM (103.1) South Bend, Ind, ID-Harvest FM G4, 15 5.58/5.78
WROL-AM (950) Boston, Mass. (occasional Spanish)S3, 3 6.20
Z-music — Christian rock G1,6 7.38/7.56
Rock Music
CILQ-FM (107.1) Toronto, Ontario Canada, ID-Q-107 E2, 2 5.76/5.94 (DS)
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Safeway In-Store — oldies S3,18 5.20,5.40
Seltech Radio Syndicated service — classic rock ~ E2, 2 5.40/5.58 (DS)
SuperAudio — Classic Hits - oldies G5, 21 8.10/8.30 (DS)
SuperAudio — Prime Demo - mellow rock G5, 21 5.22/5.40 (DS)
WCNJ-FM (89.3) Hazlet, N.J./Skylark Radio

network — Oldies G4,22 5.80
Speciality Formats
Aries In Touch Reading Service C5, 24 6.48

C4,10 787

Colorado Talking Book Network C1,2 5.58
C-SPAN | ASAP (program schedule) C3,7 5.58
C-SPAN 11 ASAP (program schedule) C4,19 5.58
Nebraska Talking Book Network S3,4 6.48
SuperAudio — Big Bands (Sun 0200-0600 UTC) G5, 21 5.58/5.76 (DS)
The Weather Channel-USA — occasional audio C3,13 6.80
The Weather Channel-USA — classical music C3,13 7.78
Voice Print Reading Service E2,6 744 (N)
Yesterday USA — nostalgia radio G5,7 6.80

T402R, 11 5.80

Talk Programming

American Freedom Radio network G6, 14 5.80
For the People radio network (Chuck Harder) —
talk and information C1,2 7.50
KTRT-AM (1270) Claremore, OK 13,7 5.60
Marinet Broadcasting G6, 23 8.10
Omega Radio Network G6, 14 7.56
One on One Sports radio network — sports talk E2,2 7.51
Practical Radio Communications {(audio distribution
circuit) 13,7 7.90
Prime Sports Radio — sports talk and information ~ S3, 24 5.80
Talk America — talk programs §3,9 6.80
Talk Radio Network — talk programs C1,5 5.80
WOKIE Network (tech talk) SBS6, 13B (Ku) 6.20 (occasional
network on when
Megabingo is
present)
WWTN-FM (99.7) Manchester, TN — news and talk G15,18 7.38,7.56
Variety Programming
American Urban Radio — news/features/sports 83,9 6.30/6.48 (DS)
CBC Radio (English) £2,6 5.40/7.58, 5.58
CBC Radio (occasional audio) E2,1 5.78
CBC-FM Atiantic (English) E2.6 6.12/6.30 (DS)
CBC-FM Eastern (English) E2,6
5.76/5.94 (DS)
CBM-AM (940) Montreal, Quebec Canada —
variety/fine arts E2,1 6.12
CFR-FM £2, 19 (Ku-band) 6.12/6.30

CJRT-FM (91.1) Toronto, Ontario Canada —
fine arts/jazz-nights
KBVA-FM (106.5) Bella Vista, Ark.,

£2, 26 (Ku-band) 5.76/5.94 (DS)

ID-Variety 106.5 G4,6 5.58/5.76 (DS)
KSKA-FM (91.1) Anchorage, Alaska —

variety/fine arts (5,24 7.38/7.56 (DS)
KSL-AM (1160) Salt Lake City, Utah —

news/talk/country-overnight C1, 6 5.58

WAXY-AM (790) Miami, Fla. — variety 52,4 7.38
WUSF-FM (89.7) Tampa-St. Petersburg, Fl. (Public
Radio), ID-Concert 90

C4,10 8.26 (N)

FM SQUARED (FM?) AUDIO SERVICES

Another type of satellite audio is known as FM Squared. FM Squared signals require a
video carrier to exist. These signals are similar to audio subcarriers as we know it except

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

Spacenet 3 Transponder 13

Ambassador Inspirationa Radio: 1.420, 4.470, and 4.650 MHz

Blank Audio carrier: 2.500 and 3.390 MHz

Hot Tub Radio Party Networ: 1.050 MHz

International Broadcasting Network: 4.830 MHz

Religious Backhauls {various): 1.235 MHz

Satellite Music Network — Country Coast-to-Coast. 3.570 and 3.750 MHz
Satellite Music Network — Good Time Rock and Roll Oldies. 2.670 MHz
Satellite Music Network — Pure Gold: 2.860 and 3.030 MHz

Satellite Music Network — Starstatiom. 3.930 and 4.110 MHz
“Unforgetable Music of All Time” music service: 2.130 and 2.310 MHz
USA Radio Network: .330 MHz

VCY America: .540 and .780 MHz

WJS0-FM (90.1) Pikeville, KY (Moody Broadcasting Network): 1.770 and 4.290 MHz

Spacenet 3 Transponder 17

Childrens Sunshine Network: 1.275 MHz

Data Transmission: .840 and 1.225 MHz

In-Touch — religious: 4.470 MHz

Salem Satellite Network: 4.650 and 5.010 Mhz

Satellite Music Network — Traditional Country: 3.570 and 3.750 MHz
Skylight — refigious: 1.770 and 4.260 MHz

UPI Radio Network: .330 MHz

Spacenet 3 Transponder 18

Data Transmissions: 4.800 MHz

Galaxy 4 Transponder 3 (Ku-band)

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

Data Transmissions: 3.090 MHz

Generic News: 3.510 MHz {(occasional audio)

In-Store audio network ads: .710, .795, .880, 3.420, 3.600, 3.690, 3.780, and 3.860 MHz

MuZAK t Services: 275, .390, .510, .975, 1.355, 1.470, 1.590, 1.710, 1.830, 1.945,
2.190, 2.310, and 3.330 MHz

Galaxy 4 Transponder 4 (Ku-band)

Blank Audio Carriers: .180, .350, and 1.250 MHz
Data Transmissions: .110, .255, .300, .350, .470, .575, 675, .710, .740, .765, .845, .890,
.930, 1.180, and 1.225 MHz

Galaxy 4 Transponder 16 (Ku-band)

Blank Audio Carriers: 1.230, 1.470, 1.965, 2.070, 2.280, 2.730, and 3.280 MHz

Data Transmissions: .645, 2.140, 2.350, 2.470, 2.820, 2.870, 2.970, 3.000, 3.060, 3.115,
3.205, 3.245, 3.265, 3.345, 3.620, 3.735, 4.145, and 4.150 MHz

In-Store audio networks: .150, .270, .390, .755, .870, .990, 1.110, 1.350, 1.590, 1.710,
and 1.800 MHz

Anik E1 Transponder 7 (Ku-band)

Nova Network FM Squared Services

FM CUBED (FM?) AUDIO SERVICES

This audio is digital in nature and home dish owners have not been able to receive it by
normal decoding methods yet. The only satellite that FM Cubed transmissions have been
discovered on so far is Galaxy 4, transponder 1. WEFAX transmissions and Accu-Weather
{for subscribing stations) are transmitted on this transponder.
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The frequency in the first column is the 1st IF or LNB
frequency and the second column frequency (in
parentheses) is the 2nd IF for the SCPC listing. Both
frequencies are in MHz.

Spacenet 2 Transponder 12-Vertical (C-band)

1202.30 (77.7) U.S.Information Agency Radio Marti
(ISWBC), Spanish language broadcast
service to Cuba

Galaxy 6 Transponder 3-Horizontal (C-band)

1405.60 (54.4) KIRO-AM (710) Seattle, Wash — news
talk, and sports talk radio/Seattle
Mariners MLB radio network

1405.40 (54.6) Sports Byline USA/Sports Byline
Weekend

1404.60 (55.4) Talk America Radio Network

1404.00 (56.0) Occasional audio

1403.80 (56.2) Occasional audio/Free Enterprise Radio
Network

1403.20 (56.8) Motor Racing Network (MRN)

1400.80 (59.2) WBAL-AM (1090) Baltimore, Md —
news/talk/Baltimore Qrioles MLB radio
network

1397.20 (62.8) WTMJ-AM (620) Milwaukee, Wis — talk
radio/Milwaukee Brewers MLB radio
network

1393.40 (66.6) WGN-AM (720) Chicago, Ill — talk radio/
Interstate Radio Network (IRN)/Chicago
Cubs MLB radio network

1393.20 (66.8) Wisconsin Radio Network/lllinois Radio
Network/Tribune Radio Networks

1393.00 (67.0) USA Radio Network

1392.70 (67.3) WGN-AM (720) Chicago, Il — talk radio/
Interstate Radio Network (IRN)/Chicago
Cubs MLB radio network

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

1390.60 (69.4) Los Angeles Dodgers MLB radio network
(English)

1390.40 (69.6) Los Angeles Dodgers MLB radio network
(Spanish)

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

1389.50 (70.5) Data transmissions (burst)

1387.10 (72.9) Michigan News Network (MNN)

1386.70 (73.3) Michigan News Network (MNN)

1386.50 (73.5) WJR-AM (760) Detroit, Mich — talk
radio’Detroit Tigers MLB radio network

1386.30 (73.7) Illinois News Network

1385.80 (74.2) Minois News Network

1385.10 (74.9) For the People Radio Network

1384.20 (75.8) California Angels MLB radio network

1384.00 (76.0) Chicago White Sox MLB radio network

1383.80 (76.2) KJR-AM (950) Seattle, Wash — sports
tatk radio

1383.40 (76.6) Oakland A's MLB radio network

1377.90 (82.1) Occasional audio

1375.40 (84.6) USA Radio Network/Grow-wise Gardner
Network

1374.10 (85.9) Northwest Direct — news and talk

Satcom K2 Transponder 2-Vertical (Ku-band)

1010.60 Foreign language audio service
identifying as Radio Tejan
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Spacenet 3 Transponder-Horizontal 13 (C-band)

Galaxy 4 Transponder 2-Vertical (C-band)

1207.90 (52.1) Wisconsin Voice of Christian Youth
(VCY) America Radio Network —

religious

1207.20 (52.8) Good News Radio Network — christian
radio

1207.00 (53.0) Good News Radio Network — christian
radio

1206.70 (53.3) Data Transmission

1206.55 (53.45)ABC Satellite Music Network — aduit
contemporary Starstation

1206.30 (53.7) ABC Satellite Music Network — aduit
contemporary Starstation

1206.00 (54.0) ABC Satellite Music Network — modern
country Country Coast-to-Coast

1205.85 (54.15)ABC Satellite Music Network — modern
country Country Coast-to-Coast

1205.65 (54.35)“Unforgetable Music of All Time” music
service

1205.40 (54.6) “Unforgetable Music of All Time” music
service

1204.45 (55.55)KJAV-FM (104.9) Alamo, Tex — spanish
language religious, Nuevo Radio
Christiana Network

1204.25 (55.75)Wisconsin Voice of Christian Youth
(VCY) America Radio Network —
religious

1202.25 (57.75)ABC Satellite Music Network — golden
oldies format Pure Gold

1202.10 (57.9) ABC Satellite Music Network — golden
oldies format Pure Gold

1201.90 (58.1) Occasional audio

1201.70 (58.3) Hot Tub Radio Party Network

1201.50 (58.5) Wisconsin Voice of Christian Youth
(VCY) America Radio Network —
religious

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

Spacenet 3 Transponder 17-Horizontal (C-band)

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

Galaxy 4 Transponder 1-Horizontal (C-band)

1444.45 (55.55)Data transmissions

1443.80 (56.2) Voice of Free China (ISWBC) Taipei,
Taiwan

1443.60 (56.4) KBLA-AM (1580) Santa Monica, Calif. —
Radio Korea

1443.40 (56.6) Voice of Free China (ISWBC) Taipei,
Taiwan

1438.30 (61.7) WWRV-AM (1330) New York, N.Y. —
Spanish religious programming and
music, D - Radio Vision Christiana de
Internacional

1436.30 (63.7) KOJY-AM (540) Costa Mesa, Calif/KJQI-
AM (1260} Beverly Hills, Calif — all news

1436.00 (64.0) KUSC-FM (91.5) Los Angeles, Calif —
fine arts, National Public Radio (NPR)
affiliate

1435.70 (64.3) KUSC-FM (91.5) Los Angeles, Calif —
fine arts, National Public Radio (NPR)
affiliate

1429.00 (71.0) Occasional audio

1402.60 (77.4) WVAQ-FM (101.9) Morgantown, W Va
— West Virginia Metro News

1402.00 (78.0) WVAQ-FM (101.9) Morgantown, W Va
— West Virginia Metro News

1399.00 (81.0) Oklahoma News Network

1398.80 (81.2) Progressive Farmers Network

1398.00 (82.0) Oklahoma News Network

1397.20 (82.8) Oklahoma News Network

Galaxy 4 Transponder 3-Horizontal (C-band)

1405.00 (55.0) WGST-AM (640) Atlanta, Ga. — news/
talk

1404.80 (55.2) KOA-AM (850)/KTLK-AM (760) Denver,
Colo — news and talk/Colorado Rockies
MLB radio network

1404.40 (55.6) Tennessee Radio Network (TRN)

1404.00 (56.0) South Carolina Radio Network

1403.00 (57.0) Minnesota Public Radio

1402.40 (57.6) Minnesota Public Radio

1402.10 (57.9) KNOW-FM (95.3) St. Paul, Minn — fine
arts, Minnesota Public Radio

1398.50 (61.5) KKFN-AM (950) Denver, Colo. — sports
talk

1398.30 (61.7) WSB-AM (750) Atlanta, GA — news/
talk/Atlanta Braves MLB radio network

1397.80 (62.2) Occasional audio

1397.50 (62.5) Minnesota Talking Book network

1397.30 (62.7) WSB-AM (750) Atlanta, GA — news/
talk/Atlanta Braves MLB radio network

1396.90 (63.1) Occasional audio

1396.40 (63.4) Georgia Network News (GNN)

1396.20 (63.8) WCNN-AM (680) Atlanta, GA — all
sports talk radio

1396.00 (64.0) WHO-AM (1040) Des Moines, fowa —
talk/iowa News Network

1395.80 (64.2) Kentucky News Network

1395.10 (64.9) Occasional audio

1394.70 (65.3) WHAS-AM (840) Louisville, Ky — adult
contemporary music

1394.40 (65.6) Minnesota Public Radio

1394.00 (66.0) Minnesota Public Radio

1389.00 (71.0) Occasional audio

1388.90 (71.1) Data transmissions (burst)

1387.80 (72.2) Data transmissions (constant)

1384.40 (75.6) KOA-AM (850)/KTLK-AM (760) Denver,
Colo — news and talk/Colorado Rockies
MLB radio network

1384.20 (75.8) WSB-AM (750) Atlanta, Ga. — news and
talk/Atlanta Braves MLB radio network

1383.10 (76.9) VSA Radio Network — Ag news

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

1382.30 (77.7) Motor Racing Network (occasional
audio)

1382.00 (78.0) WFAE-FM (90.7) Charlotte, N.C. — NPR
affiliate

1381.80 (78.2) WHO-AM (1040) Des Moines, lowa —
talk radio/lowa News Network

1377.40 (82.6) Data transmission (packet burst/tones)

1377.10 (82.9) In-Touch — reading service for blind

1376.00 (84.0) Kansas Audio Reader Network

Galaxy 4 Transponder 4-Vertical (C-band)

1387.50 (52.5) Dakota Sports network/Dakota News
network
1381.80 (58.2) Data transmissions




ATELLITE SERVICES

Single Channel Per Carrier (SCPC) Services Guide

1379.00 (61.0) Louisiana Network/Louisiana Ag Network

1378.80 (61.2) WLAC-AM (1510) Nashville, Tenn. —
news and talk/Road Gang truck driver
radio network (overnight)

1377.50 (62.5) Mid-America News Network/Mid-America
Ag Network

1377.30 (62.7) WLAC-AM (1510) Nashville, Tenn. —
news and talk/Road Gang truck driver
radio network (overnight)

1376.00 (64.0) Data transmissions

1375.60 (64.4) KISN-AM (570) Salt Lake City, Utah —
sports talk/Buzz AAA minor league
baseball radio network

Galaxy 4 Transponder 6-Vertical (C-band)

1346.90 (53.1) WCRP-FM (88.1) Guayama, P.R. —
religous/educational (Spanish)

Galaxy 4 Transponder 1-Horizontal (Ku-band)

959.20 ABC Satellite Music Network -— country
and western Real Country
959.00 ABC Satellite Music Network — country

and western Real Country

Anik E2 Transponder 11-Horizontal (C-band)

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

Anik E2 Transponder 13-Horizontal (C-band)

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

Anik E2 Transponder 15-Horizontal (C-band)

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

Anik E1 Transponder 17-Horizontal (C-band}

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

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

Anik E2 Transponder 19-Horizontal (C-band)

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

Anik E1 Transponder 21-Horizontal (C-band)

1024.30 (75.7) Canadian weather conditions and
warnings

1036.70 (63.3) In-store music

1037.00 (63.0) In-store music

1037.50 (62.5) In-store music

SBS5 Transponder 2-Horizontal (Ku-band)

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

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

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

1001.40 (92.6) Wal-Mart in-store network (English)

1001.00 (93.0) Wal-Mart in-store network (English and
Spanish ads)

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

RCA C5 Transponder 3-Vertical (C-band)

1404.80 (55.2) RFD Radio Service

1404.60 (55.4) WGN-AM (720) Chicago, lil — news/talk/
Chicago Cubs MLB radio network
KOA-AM (850) Denver, Colo. — news/
talk/Colorado Rockies MLB radio network
(occasional audio)

1400.60 (59.4) Learfield Communications

1400.40 (59.6) Learfield Communications/Missouri Net

1400.20 (59.8) Occasional audio/Data transmissions

1400.00 (60.0) Learfield Communications

1396.60 (63.4) Kansas Information Network/Kansas
Agnet

1396.40 (63.6) Nebraska Ag Network

1396.20 (63.8) Missouri Network/St. Louis Cardinals
MLB radio network

1396.00 (64.0) Occasional audio

1395.70 (64.3) Missouri Net/WIBW-AM (580) Topeka,
Kan — news and talk/Kansas City Royals
MLB radio network

1387.30 (72.7) WPTF-AM (680) Raleigh, N.C. — news
and talk/North Carolina News Network

1386.40 (73.6) Learfield Communications

1386.20 (73.8) Radio lowa

1385.00 (74.0) People’s Radio Network

1384.60 (75.4) North Carolina News Network/Capitol
Sports Network

1384.40 (75.6) Capitol Sports Network

1384.20 (75.8) Capitol Sports Network

1384.00 (76.0) Occasional audio/ABC Direction Network

1383.80 (76.2) Occasional audio

1383.60 (76.4) Occasional audio

1383.40 (76.6) Capitol Sports Network

1382.90 (77.1) Missouri Net

1382.60 (77.4) North Carolina News Network

1382.30 (77.7) Virginia News Network

1382.10 (77.9) Learfield Communications/Missouri Net

1381.40 (78.6) Learfield Communications

1378.70 (81.3) Radio Pennsylvania Network

1378.50 (81.5) Radio Pennsylvania Network

1378.30 (81.7) Radio Pennsylvania Network/Philadelphia
Phillies MLB radio network

1378.10 (81.9) Radio Pennsylvania Network

RCA C5 Transponder 21-Vertical (C-band)

1045.00 (55.0) Los Angeles Dodgers MLB radio network
(English)

1043.60 (56.4) Unistar Music Radio — Today's Hits,
Yesterday's Favorites

1043.40 (56.6) CNN Radio Network

1043.20 (56.8) Unistar Music Radio — Today's Hits,
Yesterday's Favorites

1042.80 (57.2) Unistar Music Radio — Original Hits

1042.60 (57.4) Unistar Music Radio — Original Hits

1042.40 (57.6) Unistar Music Radio — Good Times and
Great Oldies

1042.20 (57.8) Data transmissions

1042.00 (58.0) Unistar Music Radio — Good Times and
Great Oldies

1041.80 (58.2) CNN Radio Network

1034.80 (65.2) Unistar Music Radio — Country and
Western

1034.60 (65.4) Unistar Music Radio — Country and
Western

1034.40 (65.6) Unistar Music Radio — Hits from 60s,
70s, 80s, and Today

1034.20 (65.8) Data transmissions

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

1033.70 (66.3) Occasional audio

1033.20 (66.8) Unistar Music Radio — Country and
Western

1032.80 (67.2) Data transmissions

1032.40 (67.6) Unistar Music Radio — Country and
Western

%
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¢ EASY DIRECT FREQUENCY TUNING - 50 TO 90 MHz {LCD)
* DIRECT TRANSPONOER TUNING (LCD DISPLAY)

¢ LARGE MEMORY BANK- 50 CHANNELS

¢ CAND Ku BAND AGILE - 950 - 1450 MH2

o AUTOMATIC LNB DRIFT COMPENSATION (ADC)

* COMPANDING, 1:1,2:1, 3:1 (AUTOMATIC)

* BANOWIDTH, WIDE / NARROW

* AUTOMATIC TUNING INDICATORS

¢ DIGITAL FREQUENCY LOCK-ON (OFL)

R

3 7490 PAN MY

SCPC SATELUTE AUDIO RECEVER

UNIVERSAL SCPC-200 AUDIO RECEIVER

> DIRECT FREQUENCY READOUT
SCPC AUDIO RECEIVER

FULL COMMERCIAL FEATURES

o ©

SERVICE NAME ON LCD DISPLAY

MICROPROCESSOR FREQUENCY DISPLAY

SPEAKER AND LINE QUTPUTS, HIGH QUAUTY AUOIO
COMMERCIAL DIGITAL SYNTHESIZER

6 BUTTON KEY PAD FOR FAST TUNING

BASEBAND 70 MHz OUTPUT

BUILT IN U.S.A, BY THE LEADING SCPC MANUFACTURER
FULL 16 CHARACTER LCD DISPLAY

DOES NOT DISABLE VIDEO WHENIN USE

INTRODUCTORY PRICE $399.20 plus S & H — CALL: 1 - 614 - 866-4605

ELECTRONICS, INC.

Communications Specialists

UNIVERSA

4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232

(614) 866-4605 FAX (614) 866-1201
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International Shortwave Broadcasters via Satellite

By Larry Van Hom
and Robert Smathers

AFRICA NO. 1

B.P.1, Libreville, Gabon. Telephone +241 760001 (voice), +241 742133 intelsat 601 (27.5
west) Tr 23B (3915 MHz RHCP). 8.20 MHz audio (French).

ARAB REPUBLIC OF EGYPT RADIO
(Arabic ID: Idha'at Jumhuriyat Misr al-Arabiyah min al-Qahirah) P.0. Box 1186, Cairo,
Egypt. Eutelsat || F3 (16.0 east) Tr 27 (11176 Mhz V) 7.02 MHz audio.

ARMED FORCES RADIO AND TELEVISION SERVICE

(AFRTS)

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

BRITISH BROADCASTING CORPORATION (BBC)

Bush House, The Strand, London, WC2B 4PH. Telephone: +44 171 240 3456 (voice), +44
171 240 8760 (fax)

English BBC World Service transmissions can be found on the following satellites: Astra 1B
(19.2 east) Tr 23 (11552 MHz H) 7.38 MHz audio, Eutelsat I! FI'\}13.0 east) Tr25 (10987
MHz V) 7.38 MHz audio, Intelsat 601 (27.5 west) Tr 73 (11155 MHz V east spot) 7.56 MHz
audio, Asiasat 1 (105.0 east) Tr 5 (3900 MHz V south beam) 7.20 MHz audio, and Satcom
C3/F3 (131.0 west) Tr 7 (3840 MHz V) 5.41 MHz audio

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

C-SPAN Audio 1

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

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

DEUTSCHE WELLE (DW)

P.0.Box 100 444, 50968 Cologne, Germany. Telephone: +49 221 389 4563 (voice), +49
221 389 3000 (fax)

Deutsche Welle services are available on the following satellites: Satcom C4/F4 (135 west)
Tr 5 (3800 MHz V) 7.38/7.56 MHz audio, Astra 1A (19.2 east) on Tr 2 (11229 MHz V) 7.38/
7.56 MHz audio, Eutelsat (13.0 east) Tr 27 (11163 MHz V) 7.02/7.20 MHz. audio, Intelsat K
(21.5 west) Tr H7 (11605 MHz H), 7.38/7.56 MHz audio, and Intelsat 702 (1.0 west) Tr 23B
(3.911 MHz RHCP}) digital MPEG-2 subcarrier.

ISLAMIC REPUBLIC OF IRAN BROADCASTING (IRIB)
External Service, P.0. Box 3333, Tehran, Iran. Telephone: +98 21 291095 (fax). Intelsat 602
(63.0 east) Tr 71 (11002 MHz V) for IRIB Radio 2 Farsi service using 5.60/6.20 MHz. audio.
IRIB Radio 1 in various languages uses 5.95 MHz and Tr 73 (11155 MHz V) 6.20 MHz
audio..

ISRAEL RADIO

rF\’liO. Box 1082, Jerusalem 91010, Israel. Intelsat 702 (1.0 west) Tr 73 (11178 MHz V) 7.20
Hz audio.

LA VOIX DU ZAIRE

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

RADIO ALGIERS INTERNATIONAL
21 Bivd des Martyrs, Alger, Algeria. Eutelsat || F3 (16.0 east& Tr34 (11678 MHz H) 7.38
MHz audio with Spanish at 1900-2000 UTC and English 2000-2100 UTC.

RADIO AUSTRALIA

GPO Box 428G, Melbourne, Vic. 3001, Australia. Telephone: +61 3 616 1800 (voice), +61 3
626 1899 (fax)

Palapa B2P (133.0 east) Tr 9 (3880 MHz H) 7.20 MHz audio

RADIO BELGRADE

Hilandarska 2, 11000 Beograd, Serbia. Telephone: +381 11 344 455 (voice), +381 11
332014 (fax)

Eutelsat 11 F4 (7.0 east) Tr 22 (11181 MHz H) 7.02 MHz audio with Serb/English.
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RADIO BUDAPEST

Body Sandor u. 5-7, 1800 Budapest, Hungary. Telephone: +36 1 138 7224 (voice), +36 1 138
8517 (fax) E-mail: h9563mes@ella.hu. Eutelsat || F3 (16.0 east) Tr 33 (11596 MHz H) 7.02
MHz audio from 2300-0500 UTC

RADIO CANADA INTERNATIONAL

P.0. Box 6000, Montreal, Canada H3C 3A8. Telephone: (514) 597-7555 (voice), (514) 284-
0891 (fax). Eutelsat Il F6 (Hot Bird 1 at 13 east) 11265 MHz H 7.20 MHz audio for Canadian
troops in Bosnia.

RADIO EXTERIOR DE ESPANA (REE)

Apartado 156202, Madrid 28080, Spain. Telephone +34 13461083/1080/1079/1121 (voice);
34 13461097 (fax).

Eutelsat Il F6 (Hot Bird 1 at 13.0 east) (11220 MHz H) 7.56 MHz audio and Hispasat 1A/B
(31.0 west) Tr 6 (12149 MHz RHCP) 7.92 MHz audio.

RADIO FRANCE INTERNATIONAL (RFD

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

RFI broadcast can be heard in French, 24-hours a day.on the following sateliites: Intelsat 601
(27.5 west) Tr 23B (3915 MHz RHCP) 6.40 MHz audio to Africa/Middle east, and Palapa
B2P (113 east) Tr 8 (3860 MHz V) 6.15 MHz audio to Asia.

RADIO MEDITERRANEE INTERNATIONALE

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

RADIO NETHERLANDS

P.0..Box 222, 1200JG Hilversum, The Netherlands. Telephone +31 35 724222 (voice), +31-
35-724252 (fax) E-mail: letters@rnw.nl. Various languages are relayed via Astra 1C (19.2
east) Tr 64 (10935 MHz V) 7.74 and 7.92 audio.

RADIOSTANTSIYA MAYAK

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

RADIO SWEDEN

S-10510 Stockholm, Sweden.. Telephone: +46 8 784 7281 Svoice), +46 8 667 6283 (fax). E-
mail: wood@stab.sr.se Tele-X '55.0 east) Tr 40 (12475 MHz) 7.38 MHz audio and Astra 1B
(19.2 east) Tr 33 (10964 MHz H) 7.38 or 7.56 MHz audio.

RADIOTELEVISIONE ITALIANA (RAI)

Viale Mazzini 14, 00195 Roma, Htaly. Telephone: +39 6 5319076. Selected programs of RAI's
external service are carried on Eutelsat Il F6 (Hot Bird 1 @ 13.0 east) (11446 MHz V) 7.56
MHz audio. This is a feed to the BBC Atlantic relay station on Ascension Island. Satcom C1
(137.0 west) Tr 15 (4000 MHz V) 7.38 MHz audio.

RADIO VLAANDEREN INTERNATIONAL

P.0. Box 26, B-1000, Brussels, Beigium. Telephone: +32 2 741 3802 (voice), +32 2 734 7804
(fax) E-mail: rvi@brtn.be Astra 1C (19.2 east) Tr 63 (10921 MHz H) 7.38 MHz audio.

RDP INTERNATIONAL

Av. 5 de Outubro 197, 1000 Lisbon, Portugal. Telephone: +351 1 535151 (voice), +351 1 793
1809 (fax).

RDP International uses the following satellites for various broadcast to the indicate coverage
areas:

Asiasat 2 (service due to start on this satellite in September 1995), Eutelsat 1| F2 (10.0 east)
Tr 39 (11658 MHz V) 7.02/7.20 MHz audio to Europe. Express 2 - Russian Statsionar 4
(14.0 west) on 4025 MHz (RHCP) 7.0 MHz audio to South America, Africa, the US east coast
and southern Europe, Gorizont 22 - Russian Statsionar 12 (40 east) Tr 11 (3925 MHz RHCP)
7.02 MHz audio to Africa, southern Europe, and the Indian Ocean region.

SWISS RADIO INTERNATIONAL

Giacomettstrasse 1, CH-3000 Bern 15, Switzerland. Telephone: +41 31 350 9222 (voice), +41
313509569 gax). SR uses the following satellites for its external services: Astra 1A (19.2
east) Tr 9 (11332 MHz H) 7.38 MHz audio Multilingual/7 .56 MHz English 24-hours, Eutelsat
Il (13.0 east) (11321 MHz V) 7.74 MHz. audio, Intelsat K (21.5 west) Tr 7 (11605 MHz H)
8.10 MHz audio multilingual 24 hours, and Satcom C4 (135 west) Tr 5 (3800 MHz V) 8.10
MHz.

TRANS WORLD RADIO (TWR)
Astra 1A (19.2 east) Tr 16 (11436 MHz V) 7.38/7.56 MHz audio with German language
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programming from Evangefiums Rundfunk and TWR-UK. Astra 1C (19.2 east) Tr 38 (11038
MHz V) 7.38 MHz audio Multilingual from TWR-Europe.

TUNIS INTERNATIONAL RADIO
71 ave %e la Liberte, Tunis, Tunisia. Eutelsat 11 F2 (16.0 east) Tr 39 (11658 MHz V) 7.20
MHz audio.

VATICAN RADIO

1-00120, Vatican City State, Italy. Telephone: +396 6988 3551 (voice), +396 6988 3237 (fax)
Eutelsat Il F1 (13.0 east) Tr 32 (11554 MHz H) 7.74 MHz audio. Reports at presstime
indicate that Vatican Radio will be downlinking on two Intelsat C-band birds (34.5 wesr and
66 east) by the fourth quarter of 1995.

VOICE OF AMERICA (United States Information

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

Eutelsat Il F1 13.0 east Tr27 11163 MHz. PAL system
Intelsat 510 66.0 east Tr38 4177.5 MHz.

PAL system

Intelsat 601 27.5 west Tr14 3995 MHz. PAL system
Intelsat 601 27.5 west Tr81 3742 MHz. PAL system
Spacenet 2 69.0 west Tr2H 3760 MHz. NTSC system
Intelsat 511 180.0 west Tr14 3974 MHz. PAL system

NTSC system baseband subcarrier frequencies

Primary Television Audio (USIA Worldnet) 6.80 MHz
Channe! 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

£-mail (data) 6.2775 MHz
PAL system baseband subcarrier frequencies

Primary Television Audio (USIA Worldnet) 6.60 MHz
Channel 1 7.02 MHz

Channel 2 7.20 MHz

Channel 3 7.335 MHz

Channel 4 7.425 MHz

Channel 5 7.515 MHz

Channel 6 7.605 Mhz

Wireless File (data) 6.2325 MHz

E-mail (data) 6.2775 MHz

VOICE OF THE ARABS

P.0. Box 566, Cairo 11511, Egypt. Transmissions from this external radio service have been
heard on Arabsab 1C at 31 east on 3882 MHz (LHCP) FDM at 1440 MHz. Broadcast have
also been noted on Eutelsat 11-F3 at 16 east, Tr 27 (11176 MHz V) 7.20 MHz audio.

VOICE OF SAHEL

Niger Radio and Television Service. Transmissions of the domestic radio shortwave service
have been reported on Intelsat 702 at 1.0 west. No other details are available at this time.

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

WORLD HARVEST INTERNATIONAL RADIO, WHRI-

South Bend, Indicna
P.0. Box 12, South Bend, IN 46624. Religious broadcaster WHRI/KHWR uses audio
subcarriers to feed their three shortwave broadcast transmitters as follows: Galaxy 4 (99.0
west) Tr 15 (4000 MHz.H) 7.46/7.55 MHz audio with WHRI programming relayed to their
broadcast transmitters in Indianapolis, Ind. for shortwave transmissions beamed to Europe
and Americas and 7.64 MHz audio for KHWR programming relayed to their broadcast
tAr:nsmitter in Naahlehu, Hawaii for shortwave transmissions beamed to the Pacific and

ia.

WORLD RADIO NETWORK

Wyvil Court, 10 Wyvil Road, London, SW8 2TG, England, Telephone: +44 171 896 9000
(voice), +44 171 896 9007 (fax). In North America, call at local rates on (20%414-31 85. E-
mail via Internet: online@wrn.org. WRN can also be heard live on the World Wide Web to
users with high speed connections at: http/ftown.hall.org/radio/wrn.html. WRN schedules
are subject to change. Complete schedules for North America (WRN2), Europe (WRN1 and

WRN?2), and the new Africa/Asia-Pacific (WRN1) services are listed in page 92 of this issue
of Satellite Times.

North American Service Schedule
WRN1 — Galaxy 5 (125.0 west) Tr 6 (3820 MHz V) 6.80 MHz audio.

UTC/EDT/PDT SERVICE/PROGRAM
0000/2000/1700 ABC Radio Australia - Melbourne
0100/2100/180C YLE Radio Finland - Helsinki
0130/2130/1830 Radio Sweden - Stockholm
0200/2200/1900 Radio Prague (Slovakia)
0230/2230/1930 Radio Austria International - Vienna
0300/2300/2000 Polish Radio - Warsaw
0330/2330/2030 Radio Budapest (Hungary)
0400/0000/2100 Radio Telefis Eireann (RTE) - Dublin, Ireland
0500/0100/2200 Channel Africa - Johannesburg, South Africa (Mon-Sat)
0530/0130/2230 BBC Europe Today (Mon-Fri)
Glen Hauser's World of Radio SSat)
UN Radio from New York (Sun
0600/0200/2300 Swiss Radio International - Berne
0630/0230/2330 Radio Canada Internationai - Montreal
0700/0300/0000 ABC Radio Australia - Melbourne
0800/0400/0100 KBS Radio Korea International - Seout
0900/0500/0200 Voice of Russia - Moscow
0930/0530/0230 Radio Netherlands - Hilversum
1030/0630/0330 Channel Africa - Johannesburg, South Africa (Mon-Sat)
Radio Romania international - Bucuresti (Sun
1100/0700/0400 Radio Australia - Meibourne
1200/0800/0500 Radio Telefis Eireann (RTE) - Dublin, Ireland
1300/0900/0600 Radio Prague (Slovakia)
1330/0930/0630 RTHK - News from Hong Kong (Mon-Fri)
Radio Romania International - Bucuresti {Sat)
UN Radio from New York (Sun)
1400/1000/0700 YLE Radio Fintand - Helsinki
1430/1030/0730 Radio Viaanderen International - Brussels Calling
1500/1100/0800 Radio France International - Paris
1600/1200/0900 Voice of Russia - Moscow
1630/1230/0930 Radio Netherlands - Hilversum
1730/1330/1030 Radio Telefis Eireann (RTE) - Dublin, Ireland
1800/1400/1100 ABC Radio Australia - Melbourne
1900/1500/1200 Biue Danube Radio - Vienna (Mon-Fri)
Glen Hauser's World of Radio (Sat)
SABC Network Africa (Sun)
1930/1530/1230 Radio Vlaanderen International - Brussels Calling
2000/1600/1300 BBC Europe Today (Sun-Fri
UN Radio from New York (Sat)
2030/1630/1330 Polish Radio - Warsaw
2100/1700/1400 Radio Telefis Eireann (RTE) - Dublin, ireland/News and Both Sides
2300/1900/1600 Radio Netherlands - Hilversum

WRN2 — Galaxy 5 (125.0 west) Tr 6 (3820 MHz V) 6.20 MHz audio. New 24 hour multi-
lingual channel for North America designed for the re-broadcasting of programs in a variety
of languages for domestic FM/AM refays and cable distribution. WRN program information
can be heard daily on North American WRN1 service at 1025 and 1725 UTC.

European Service

WRN1 - Astra 1B (19.2 east) Tr 22 (11538 MHz V) 7.38 MHz audio. All broadcasts are in
English. Program information is available on Astra 1B VH-1 text page 222, 223 and 224.
WRN ggt_vruork information can be heard on the European service daily at 0125, 1025 and
2050 BST.

WRN2 - Eutelsat Il F-1 (13 east) Tr 25 (10987 MHz V) 7.38 MHz. Multi-lingual program-
ming.

Africa/Asia-Pacific Service
WRN1 - Intelsat 702 (1 west) Tr 238 (3911.5 MHz Circular-Polarization) MPEG2 Audio
Stream and Asiasat 2 (100.5 east) Tr 108 (4000 MHz H) MPEG2 Audio Stream.

WORLDWIDE CATHOLIC RADIO - WEWN

P.0. Box 176, Vandiver, AL 35176 USA. Telephone: (205) 672-7200 (voice), (205) 672-
9988 (fax). WWW URL: http:/www.ewtn.com. WEWN broadcasts are available on: Galaxy
1R (133 west) Tr 11 (3920 MHz H) 5.40 MHz (English) and 5.58 MHz (Spanish). WEWN is
also available internationally on intelsat 601 (27.5 west) Tr 22.7, 5.59 MHz (English) and
5.68 MHz (Spanish).

YLE RADIO FINLAND

Box 10, SF-00241 Helsinki, Finland. Telephone: +358 0 1480 4320 (voice), +358 0 1481
169 (fax) E-mail: rfinland@yle, mailnet.fi Most of YLE's broadcasts to Europe are available
on Eutelsat | F1 (13.0 east) Tr 27 (11163 MHz V) 8.10 MHz. audio, and Asiasat 2 (100.5
east) Tr 108 (4000 MHz H) early this year.
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Direct Broadcast Sctellite (DBS) Systems By Lanry Van Hom
ast { 273 Encore-Westerns (WSTN) Movies
Alp h 215 (Umted States) 274 Encore-Mystery (MYST) Movies
I Alphastar is a new medium power Direct-to-Home 275 Encore-Action (ACTN) Movies
satellite service for the United States. The service will 276 Encore-True Stories (TRUE) Movies
# I)d t'd I’ use some of the Telstar 402R (Ku-band 11.7-12.2 GHz) 277 Encore-WAM! (WAM!) Movies
U T segment. The satellite is located at 89° West. Channel 278 Encore (ENC) Movies
free e assigrtl.ments and programming where not available at ggg KWP'?QLSE:IggEcgc% (C(;?i?)(CBSW) ::mgm W
resstime. b
’ 284 WNBC New York, N.Y. (NBC) Network TV
Alphastar Digital Teievision, 208 Harbor Drive, Building One, First Floor, Stamford, CT 285 KNBC Los Angeles, Calif. (NBCW) Network TV
06904. Telephone: (203) 359-8077. Web site: hitp://www.teecomm.com ggg mmv?/enx?n tCO'ob('(:}B(s/iBC) Rllettao:t W
ashington, D.C. etwo
; : 288 KOMO Seattle, Wash. (ABCW) Network TV
DirecTV and USSB (United States) 289 FoxNet, (FOX) Network TV
: : : 298 TV Asia (TVA) Ethnic Programming
These two DBS services are carried on the Hughes high power . ;
DBS-1/2/3 satellites located at 1012 West (Ku-band 12.2-12.7 §£.3gg 'p?e'zfgrr&d::ﬂg'\'/os%mg o gggarltlgrs o
ezt 300 DirecTV Sportg Oﬂers.(DTV) ) Promo
DirecTV, 2230 East Imperial Highway, EI Segundo, Calif, ggg Rlﬂelﬁsmr;a wwggi Dally Prog. Lineup (DTV) gpgg:
90245, 1-800-DIRECTV (347-3288), Web site: http:// DIRECTV. S A C(hannel GoLR) sgons
ww.directv.com 305 Chssic Sports Network (CSN) Sports
100 D!rect T@cket Previews (DTV) Previews gg? gﬁ:gg;lrsll_?fl (Csr};)n nel (OL) gggg:
i e S e PRY 309 SportsChannel New England (SCNE) Sports
140-141 Unknown service (LAST) 310 Madison Square Garden (MSG) Sports
: ! : : 3N New England Sports Network (NESN) Sports
200 Direct Ticket Previews (DTV) Previews 312 SportsChannel New York (SCNY) ST
201 DirecTV Information Updates (DTV) Promo 313 Empire Network (EMP) Sgo =
ggg ggﬂl; _l}lstrgg#)mws (CNN) g;:ﬁ ality 314 SportsChannel Philadelphia (SCPH) Sports
N ; N 315 Prime Sports KBL (PKBL) Sports
204 CNN Headline News (HLN) ews 316 Home Team Sports (HTS) Sports
205 DirecTV Special Events Calendar (DTV) Promo 317 SportsSouth (SPTS) Sports
= Ehheen Spons 318 Sunshine (SUN) Sports
polE 320 Pro AM Sports (PASS) Sports
o ey (SE:;",ES’ e oo 301 SportsChannel Ohio (SCOH) Sports
211 Tell a Friend (DTV) Contest 322 SportsChannel Cir!cinnati (SCCN) Sports
212 Turner Network Television (TNT) TV programming ggg fa‘a’gﬁg‘hgggﬂs%mﬁgu ((ﬁ;gg) ggggz
213 T A RTINGERRT (SN) Hhmerhoppifa 325 Prime Sports Southwest (PSSW) Sports
214 Home anq Garden TV (HGTV) Home Improvement 326 Prime Sports Midwest/Rocky Mountairy
215 E! Entertallnment TV (EY) Speqnahty Intermountain West (PS) Sports
216 MuchMusic (MUCH) Music Videos 331 Prime Sports West (PSW) Sports
217 Black‘Entenaln.ment TV (BET) Entegtamment 332 SportsChannel Pacific (SCP) Sports
e s (i o o Hovies 336 MLB Extra Innings Daily Progr. Lineup (DTV)  Sports
291 Arts and Entertainment (AE) v 380 MLB Extra Innings Daily Prog. Lineup (DTV)  Sports
- 401 Spice (SPCE) Adult
222 The History Channel (HIST) History 40 Playboy (PBTV Adult
223 The Disney Channel East (DIS1) Movies/Kids 501 Mu)éi - %,(‘ ice ) Hit List (MC1) Aug. 4
224 The Disney Channel West (D1S2) Movies/Kids 502 Music Choice — Dance (MC2) 45 d:
225 The Discovery Channel (DISC) Science/TV documentary 203 M :Ig Choics — Hi "H o( M A d'g
226 The Learning Channel (TLC) Science/TV documentary 204 Mllj 5 Choig: - Ur[t)) Ly ge(at (M)C " e d:o
gg; ﬁg’;oﬂ:txgw‘(’hksgoom %rtoons 505 Music Choice — Reggae (MC5) Audio
230 Trio (TRIO) v 506 Music Choice — Blues (MC6) Audio
239 The Family Channel (FAM) v 507 Music Choice — Jazz (MC7) Audio
233 WTBS-Ind Atlanta, Ga.(TBS) Superstation 508 Music Choice — Singers and Stnds (MC8) Audio
; o 509 Music Choice — Contemporary Jazz (MC9) Audio
235 The Nashville Network (TNN) Country/Outdoors 510 Music Choice — New Age (MC10) Audio
236 Country Music TV (CMT) Country Music Videos 591 Music Choice — Electric Rock (MC11) Audio
240 The Sci-Fi Channel (SCF1) Science Fiction 12 Music Choice — M Rock (MC12 Audi
242 C-SPAN 1 (CSP1) Congress-House of 2 G ioica — BlademoohittElR) udio
Representatives g}g MUS!C gno!ce - ggssFl‘c Rocl;ﬂ((l}\/:? 3) ﬁug!o
243 C-SPAN 2 (CSP2) B Congress-U.S. Senate 215 M:j::g Chgzgg _ Metsal (el\t/:&(s) ) Aﬂ d:g
245 Bloomberg Information Television (BIT) News 516 Music Choice — Solid Gold Oldies (MC16) Audio
7R L fncaiTalk 517 Music Choice — Soft Rock (MC17) Audio
248 The Weather Channel (TWC) Weather 518 Music Choice — Love Songs (MC18) Audio
950 Newsworld International (NWI) News 519 Music Choice — Progressive Country (MC19)  Audio
252 CNN International (CNNI)/CNN N News/Financial 820 Music Choice — Contemporary Country (MC20) Audio
521 Music Choice — Cntry Gold/CL. Cntry (MC21)  Audio
o E’r‘:vz'?gg',f\;‘)a""e' i) sl 522 Music Choice — Big Bands Nostalgia (MC22)  Audio
268 Direct Ticket Previews (DTV) Previews 523 Music Choice — Easy Listening (MC23) Audio
269 STARZ! - West (STZW) Movies 524 Music Choice — Classic Favorites (MC24) Audio
270 STARZi (STZE) Movies 525 Music Choice — Classics in Concerts (MC25)  Audio
271 Encore.(ENCR) Movies 526 Music Choice — Contemp. Christian (MC26)  Audio
527 Music Choice — Gospel (MC27) Audio
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528 Music Choice — Big Kids Music (MC28) Audio
529 Music Choice — Sounds of the Seasons (MC29) Audio
530 Music Choice — Bluegrass (MC30) Audio
531 Music Choice — Rock New Release Show (MC31) Audio
599 NRTC Radio Service (NRTC) For private use only
790 ReaiNet — Real Estate Channel (REAL)
—~ USSB, 3415 University Avenue, St.
[w Paul, Minn. 55114, 1-800-204-
USSB (8772)
899 USSB Programming Higlights Promo
900 Special Event programming (BIG 1) Special Events
910 Special Event Programming (BIG2) Special Events
963 All New Channel (ANC) News
965 Video Hits One (VH1) Rock Music Videos
967 Lifetime (LIFE) v
968 Nickelodeon (NICK) TV/Kids
970 Flix (FLIX) Movies
973 Cinemax East (MAX) Movies
974 Cinemax 2 (MAX2) Movies
975 Cinemax West (MAXW) Movies
977 The Movie Channel East (TMC) Movies
978 The Movie Channel West (TMCW) Movies
980 HBO East (HBO) Movies
981 HBO 2 East (HBO2) Movies
982 HBO 3 (HBO3) Movies
983 HBO West (HBOW) Movies
984 HBO 2 West (HB2W) Movies
985 Showtime East (SHO) Movies
986 Showtime 2 (SHO2) Movies
987 Showtime West (SHOW) Movies
989 MusicTV (MTV) Rock Music Videos
990 Comedy Central (COM) Comedy
995 Sundance Channel (SUND) Movies
999 USSB Programming Highlights Promo
EchoStar (United States)

NSRS E ey spmmm mp The new Echostar 1 high power DBS (Ku-band
iy 2% 4 12.2-12.7 GHz) satellite is now operational at
7_~= 1192 West. Echostar's service is called
“TheDISH (Digital Satellite Network) Television
Network.

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

100 DISH Network Channel Promo

102 USA Network v

104 Comedy Central Comedy

108 Lifetime v

110 TV Food Network Food

112 Home and Garden Network Speciality

114 E! Entertainment TV v

118 Arts and Entertainment v

120 History Channel History

122 Sci-Fi Channel Science Fiction
132 Turner Classic Movies Movies

138 Turner Network Television v

140 ESPN Sports

142 ESPN2 Sports

160 MTV Music Videos
162 VH-1 Music Videos
166 Country Music Television Music Videos
168 The Nashvitle Network Country

170 Nickelodeon Kids

172 The Disney Channel Movies/Kids
176 The Cartoon Network Cartoons

178 The Learning Channel Science/TV Documentary
180 The Family Channel v

182 The Discovery Channel Science/TV Documentary
200 Cable News Network News

202 Headline News News

204
206
208
210
214
220
226
230
232
234
240
241
242
243
244
245
246
247
249
260
261
300
301
302
303
304
310
n
312
320
32
322
401
500
501

502
503
504

505
600
602
700
900
901
DISHCD ™
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975

' 976

Court TV

CNN International/CNNfn
CNBC

C-SPAN

The Weather Channel

The Travel Channel

QVC Shopping Network
WTBS Atlanta, Ga.

KTLA Los Angeies, Calif.
WPIX New York, N.Y.

WGN Chicago, HI.
WNBC-NBC New York, N.Y.
KNBC-NBC Los Angeles, Calif.
WRAL-CBS Raleigh, N.C.
KP1X-CBS San Francisco, Calif.
WJAL-ABC Washington, D.C.
KOMO-ABC Seattle, Wash.
FOXNet

PBS

Trinity Broadcasting Network
Eternal Word TV Network
HBO East

HBO2 East

HBO3 East

HBO West

HBO2 West

Showtime East

Showtime West

Showtime East 2

Cinemax East

Cinemax East 2

Cinemax West

The Golf Channel

PPV 1 DISH-on-Demand (events)
PPV 2

PPV 3
PPV 4
PPV 5
PPV 6 DISH-on-Demand

RAI (ltaly)
ART

DISH 2 (Showroom Promo Channel)

Business TV
Business TV

Young Country
Country Gold

Country Currents
Jukebox Gold

70's Song Book

Adult Favorites

Adult Contemporary
Album Adult Alternative
HitLine

Classic Rock

Modern Rock

Hard Rock

Hip Hop

Urban Beat

Latin Styles

Fiesta Mexicana
Eurostyle

Mainstream Jazz
Contemporary Jazz Flavors
Expressions
Contemporary Instrumentals
Symphonic Classical
Light Classical

Beautiful Music

Mature Vocals
Contemporary Christian
Children’s

July/August 1996

Speciality
News/Financial
Financial/Talk
Government
Weather

Travel Shows
Home Shopping
Superstation
Superstation
Superstation
Superstation
Network TV
Network TV
Network TV
Network TV
Network TV
Network TV
Network TV
Network TV
Religious
Religious
Movies

Movies

Movies

Movies

Movies

Movies

Movies

Movies

Movies

Movies

Movies

Sports

Pay per view
DiSH-on-Demand
Pay per view
DISH-on-Demand
Pay per view
DISH-on-Demand
Pay per view
DISH-on-Demand
Pay per view
Pay per view
International
International
Promo
Financial
Financial

Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
Audio
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Direct Broadcast Satellite (DBS) Systems By Lanry Van Hom
ExpressVu (Canad 68 Arts & Entertainment (A&E) v
( @ 70 USA Network v
This is Canada'’s first digital medium power Direct-to-Home 7 The Sci-Fi Channel Science Fiction
satellite TV service. The service will provide Canadian, American, 72 The Family Channel v
- and international video and audio programs. 110 channels willbe 73 The Cartoon Channel Cartoons
’ offered using Canada’s Anik E1 (Ku-band 11-.7-12.2 GHz) 74 Nickelodeon/Nick at Nite Kids
’ satellite at 1112 West. Channel assignments and programming 75 E! Entertainment Network Speciality
where not available at presstime. ;s Ifiget;;neh N S v 0
e Nashville Networl ) Country/Outdoors
ExXpressVu g,esov inc, 1290 Central Parkway West, Suite 1008, 78 Country Music TV (CMT) Country music videos
Mississauga, ON L5C 4R3, Telephone 1-800-339-6908 in 80 MTV Music Videos
Canada. Web Site: http://www.expressvu.com 83 Faith and Values Network Religious
84 — occasional service Home Shapping
: : : 111 H-NBC Boston, Mass. Network TV
G'alaxyLatzn America (Mexico, Centraland |}, AR Atlanta, G sy
South America) 17 WUSA-CBS Washington, D.C. Network TV
120 KTVU-FOX Oakland/San Francisco, Calif Network TV
Ft. Lauderdale, FL 124 WHYY-PBS Philadelphia, Penn. Network TV
Web site: hitp://www.sattv.com 131 FREN Sports
New Latin American DBS service carried on Galaxy 3R at 95 West 133 2 Sports
(Ku-band, 11.7-12.2GHz). Medium power Direct-to-Home service 137 assic Sports Network (occ) Sports
for Mexico, Central and South America. Galaxy Latin America will 138 Mega+1 Sports
have 144 channels of video (72 channels in Spanish/72 channels in 141 New England Sports Network (NESN) Sports
Portuguese). 60-CD quality channels of music as weil as pay-per- 142 Madison Square Garden Network (MSG) Sports
view movies and events will also be provided. A .6-1.1 meter dish 143 Empire Sports Network Sports
will be needed to utilize the service. Channel assignments and 144 Prime Sports KBL Sports
programming where not available at presstime. 145 Home Team Sports (HTS) Sports
146 SportSouth Sports
: : 147 Sunshine Sports
Primestar (Umted States) 148 Pro American Sports (PASS) Sports
Primestar is a medium power Direct-to- 149 NDETD
T é ® tome satelites service carried on 152 Prime Sports Midwest Sports
Satcom K1 at 85° West (Ku-band 11.7- 133 Prime Sports Rocky Mountain Sports
v 12.2 GHz). Primestar uses K1 }Sg Enme Sports 'Southwest gpons
H - ’ ) 5 rime Sports Inter-Mountain West ports
transponders 2-13 and 15-16 19 transponders). 156 Prime Sports Northwest Sports
i i A L 157 Future service
gggestar Partners, 3 Bala Plaza West, Suite 700, Bala Cynwyd, PA 19004, 1-800-966 158 Prime Sports West Soou
159 Midwest SportsChannel Sports
; 181 HBO en Espanol Movies
; B0 & (East) Hoves 182 HBO? en Espanol Movies
3 HBO 3 Movies 183 HBO3 en Espanol Movies
7 Cinemax (East) Mavies 187 Cinemax Selecciones Movies
8 Cinemax 2 Movies 188 Cinemax2 Selecciones Movies
13 TV Japan (English) Not included in $50 a =0 LI Spanish language
manth package 201 Viewer's Choice PPV
14 TV Japan (Japanese) Not included in $50 a 202 I R
manth package 203 Request_s PPV
15 Future service 204 Hot Choice PPV
17 Future service 205 Continuous Hits 1 PPV
19 Future service 206 Continuous Hits 2 — occasional service PPV
27 Starz! Movies 207 Continuous Hits 3 PPV
31 Encore 3 — Westerns Movies 208 Request 2 PPV
32 Encore 4 — Mystery Mavies 209 Request 3 PPV
33 Encore Movies 210 Request 4 ) ) PPV
34 The Disney Channel (East) Movies/Kids 22l Playboy — occasional service T
35 The Disney Channel (West) Movies/Kids Eo ST O R e . i
40 The Golf Channel Sports 302 Superadio — America’s Country Favorites Audio
47 C-SPAN Congress 303 Superadio — Lite 'n’ Lively Rock Audio
48 CNBC — occasional service Financial/Talk 304 Superadio — Soft Sounds Audio
49 The Weather Channel (TWC) Weather 305 Superadio — Classic Collections Audio
50 CNN International (CNNI)/CNN N News/Financial e Superadio — New Age of Jazz AUl
51 Cable Network News (CNN) News e DMX Audio — Lite Jazz Audio
52 CNN Headline News News e T g = ol ALY
Ingenius News Service Data Wire Services gk DMX Audlo —70's Oldies e
; 314 DMX Audio — Adult Contemporary Audio
55 PreVue Channel Program Guide . . .
56 Future service 315 DMX Aud!o — Hottest Hits Aud!o
58 Turner Network Television (TNT) v 316 DMX Audio — Modern Country Audio
59 Turner Classic Movies (TCM) Movies 317 OMX Audio — Traditional Blues Audio
63 WTBS-Ind Atlanta, Ga. (TBS) Superstation 318 DMX Audio — Salsa Audio
65 The Discovery Channel (TDC) Science/TV documentary 927 Testing Channel Tests
66 Learni T i
The Learning Channel (TLC) Science/TV documentary Added in May: TVLand (channet unknown)
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Ku-band Satellite Tremsponder Services Guide By Robert Smathers
H = Horizontal polarization, V = Vertical polanzation, 7 11840-H  Chinese Television Network Jon, v i
Dct video = Decasional Video, ' Galaxy 7 (K7) 912 West e Tatwan aNEEwS 4 15 12144-V Telfz&()tanada stationkeeping
[ ] = Type of encryption or video compression 1 11720-V  Occ video service 16 12170V Knowledge Network
g H;ggc IData lransn;]lssiggs ! g Hg;gx 800 vigeo 17 11730-H  Discovery Channel Canada [Oak]
0 B ndiana Higher Education H cC video 1 11756-H id
Spacenet 2 (S2) 69° West Compressed video] 10 11900-H  CNN Airport Network [SA MPEG) £ e B
19 11740-H  Data transmissions 4 11780-V cC video 1 11930-v  Occ video (hait-transponders 20 11817-H  Lite Network
2 11900-H TV ASAHI [Leitch} 6 11810-V  TC) Headend in the Sky? common) 21 11852-H  Data transmissions
22 11980-H  Empire Sports Network [video 7 11840V National Digital Television Center 12 11930-H  Occ video/Channe! One (occ)/ 22 11878-H  Data transmissions
compression] slate) Microsoft TV (occ) 23 11913-H  Showcase TV (East)
23 12060-H  Kentucky Educational TV (occ) - 8 11870-H ata transmissions 13 11960-H  Occ video/FOX SNG (oce) 24 11939-H  Dntario Legislature
uses half transponders 9 11870V TCl Headend in the Sky? 14 11990V Dcc video (half-transponders 25  11974-H  LaChaine {TV Ontario’s French
24 12140-H  Occ video 10 11900V Occ video common}) lanaguage service)
11U 11945-H Compressed videoL 16 12020-H  FM' services/Data transmissions 2 12000-H TV Ontarlo (English)
0 12 11930-V Cl Headend in the Sky? 17 12050-v  CBS Newsnet and affiliate teeds 27 12035-H  Occ video
SBS 6 (SBS6)  74° West 13 11960V Occ video (halt-transponders) 28 12061-H  Occ video
1 11717-H  Data transmissions 14 11990-H  Occ video 18 12050-H  Honk Kon? TVB Jade Channel 29 12096-H  Alantic Satellite Network (ASN)
2 11749.5-V  Occ video 15 11990-v  Dec video (Chinese) [scrambled unknown 30 12122-H  Telesat Canada stationkeeping
3 11774-H  Occ video 16 12020-V  Occ video/The People's Network system] g;LAcs)
4 11798.5-V  Occ video (TPN o 19 12080-H  Data transmissions 31 12157-H  CBC Newsworld feeds
5 11823-H  Occ video 17 12050-H  Westcott Communications ASTN 20 12110-V  Occ video (halt-transponders 32 12183-H  RDI feeds
6 118475-v  Occ video B-MAC)/National Weather common)
7 11872-H  Occ video etworks (occasional} il 12110-H  Aslan-American TV Network L
8 118965V Occ video 18 }ggsgv }'_}(‘Zl }Agad:lnd in tneRS Z . % 12100H !(»OCCI Nt (Digicpned] Solidaridad 1 SD1 109.2° West
11921-H  Occ vi 19 80-V e Asia Network/Real Estate - amily Net [Digicipher ; T
T ooy Ocsvides o Network/Oct vieo 2 12170V GBS Newsnel ano il eds {No vidzolfiasibeen scenion/anyKlt:band transpondery
1 11963-H  CONUS Commuynications {half 2 12110-H ata transmissions alf-transponders]
transponders; v : 2; 1%}148V ;g: v [g-hﬁA‘C] T 24 12170-H e Fipino Channel {Dak| Anik E1 (A2) 1112 West
12 119945V CONUS Communications (half- 2 kil Headendiniihelsky Note: Due to loss of power from the satellite south
transponders 23 12170-H  Data transmissions 7 : D! ; ¢
13 120194  CONUSCommunicatons (hat | 24 12170V ToiHeadend nthe Sy? Spasenel 4 (3 101" Wesl .. oResangere 16 ana -3 e o indelety
transponders) 24 12140-H  E.M.G. courses [digicipher] according to Telesat officials.
[ e GSTAR-3 (GST3)93 West (incined 0rbil) 1™ Do
3 0 !
16 120925V Occ video T 117300 Data transmissions DBS-1101.2° West/DBS-2 & DBS-3 100.8°W | 2 11743 Datatransmissions
17 12110-H  Global Access occ video 2 11791-H  Data transmissions A complete DIRECTV4 and USSB channel guide is 2 11804-v  Data transmissions
18 12141.5-V  Occ video 3 11852-H  Occ video presented in the DBS section of Satellites Times 5 11839-V  Buslness TV [digital)
19 12174-H  CNN Newsbeam (occ) 4 11913-H  Occ video Satellite Service Guide. These satellites operate in the 6 11865-V  NovaNet FM Services
2 o 8gg video 12.212.7 GHz range. 17 11730-H  Woman's Television Network
SBS 4 (SBS4)  77° West (Inclined orbit) 7 12096-H  Occ video 18 1756H ggt\;vt[rghgsﬁllsvsl?oer?scompmssion]
1 11725-H  NBC teeds 8 12157-H  Dcc video GSTAR-1(GST1) 103 West 19 11791-H  Datatransmissions
2 11780-H  NBC feeds 9 11744V Occvideo 1 11730-H  Data transmissions 20 11817-H  SCPC/Datatransmissions/New
3 11823-H  NBCfeeds 1 1866V Occvideo ) 2 11791-H  Data transmissions Country Network, Access
4 11872-H  NBCfeeds 12 1927V Oce video/Mayo Clinic 3 11852-H  Fed-X - occ video [B-MAC] /Occ Network of Alberta [Shaw dightal
5 11921-H  NBC feeds teleconference [B-MAC] video video compressionf
6  1970-H Ngg :eeds 13 11988V g%c\gg&%“ggg?gmc] 4 11913-H  Datatransmissions
7 12019-H  NBC feeds 1 ALk, 5 11974-H  Occ video - -
8 1%0(3;.“ xgg ;eegs 14 12049V t[)e?:c;‘gfee?/eh:gz(iglm;\ccl 6 12035-4  Data tlransmisslons Anik C3 (C3) 114.9° West {Inclined Orbit)
9 12117-H eeds - 7 12096-H  Healthcare Satellite [video i i
10 12166-H  NBC feeds 15 12110V Gstar 31D Channel compression}/Occ vl|de0 his saﬁlgoeor:’rew hgicvuvt}gggransmlssions)
16 12171V Occvideo 8 12157H Bata transmissions
9 11744-V ata transmissions
GEK2(K2)  81° West Galaxy 3R (G3R)95° West 10 11805V Datatransmissions Morelos 2 (M2) 116.8¢ West
1 11729-H  NBC-East - — - 1 11866-V  Data transmissions {No video has been seen on any Ku-band transponder)
2 11758.5-V  Pagesat computer service/Data Ku-band side of this satellite is used entirely for the 12 11927-v  Data transmissions Y
transmissions Galaxy Latin American DBS System. 13 11988-v  Dccvideo
3 }1788-}1 LN\?C-Paci!ic (West spot beam) }g 1%(1)‘118& 83!3 :ransmiss!ons EchoStar 1 1192West
4 1817.5-V clesat/occ video 1 - ata transmissions ™ » -
5 118470 NBC contract channel Telstar 401 (T401) 97° West 16 12171V Datatransmissions Sﬁlellmi is §éllltles¥:gglts;:1re1§s,ltln;q. A g‘on&ele:e'
6 118765V Occvideo 1 11730V SCPC transmissions L S
7 11S0EH al}lzgsgomract chapgel{Zetwork g (AL a‘l(;g(‘)l’]Skynel L{come GSTAR-4 {GST4) 105° West Satellite Service Gulde.zThIs satellite rsal}dztgefoon ::)
8 119355-V  Chinese Communications 3 11790V South Carolina Educational TV 1 11730-H  Data transmissions be Echostar 2) operate in the 12.2-12.7 GHz
Channel [Oak] State Network [Digicipher] 2 11791-H  Data transmissions [ange:
?0 11965-? NCBC-MoumaLIn 0] 4 11798-H  National Tec; Uniwirsny 3 11852-H  CNN Newsource {Primary)
11994.5-vV  [Compressed video compressed video Leitch}'some feeds in clear SBS 5(SBSS) 1232 West
1 12024-H BC contract channel (network 5 11845-V BS [Digicipher] 4 11913-H Bcc video 5( ) -
feeds) 6 11855-H  SERC/PBS regionals/stations 5 11974-H  Occ video 1 11725-H  Comsat Video in-room
12 12053.5-V  Occ video (haif-transponders} 6 12035-H  Occ video programming [B-MAC] (half
13 12083-H  NBC NewsChannel 7 11902V PBS educational services (hall- 7 12096-H  CNN Newsbeam/Occ video transponders) — Satellite
14 121125-v Occvideo transponders) 8  12157-H  CNN Newsource Internationall Clnenjal>
15 12142-H  Datatransmissions 8  11915-H  PBS stations/regionals and Occ video 2 117804 SCPCservices
16 121715-V  [Compressed video] backhauls N 9 11744V Data transmisslons 4 11872-H  Comsat Video in-room
9u  11986-V  PBS digital video [Digicipher)/ 11 11866V Occ video programming lB-MAC} (haif
GE K1 (K1 85! West VSAT traffic 12 11927V Occ video transponders) — Satellite
K1 {K1) es oL 1957V EgyptinTV 13 11988V CNN Newsbeam/occ video T
1 11729-H  Data transmissions 10 119625-H Loursiana Public TV State 15 12110V CNN Newsbeam/occ video : 1 970'“ o {ransmissions
14 12112.5-V. (None) Network [Digicipher] 16 12171V Occ video o pE 9:: Da? }:a:smgssggns
Transponders 2-13 and 15-16 consists of Primestar }12 }ggjgx ggg v!g:gIDala . & 12068M e ea heream
programming encrypted and compressed using the B Vi i T .
Digicipher system. GE K1 uses the same frequency gnalf-transponders) Anik E2 (A1)  107.3° West ?rogramranng [B'“é'ég (hatf
plan as GE K2. A L) Pﬁ"'\esslar”chan;l]el guide is 13 12095 m‘g’:gm;‘ :g:;mﬁééglmom 1 1717V Telesat Canada DVC: MovieMax!, S’:gﬁvﬂ?m"oe’s’ -
presented in the OBS section of Satellites Times U : Family Channel E&W, "
Satellite Service Guide. 14l 12093-H Pg?&g:g’f&"ﬁ;‘g"a' Network Supe!CnanneI [digitai video J A g?og?::n\:r'\?:g l'gm’& hatt
} 1l 9 .
WU 121290 Georgla Public TV State Network | 5 1i7a3y  omesson (digital] transponders) — CNN Headline
Spacenet 3R (S3) 87° West GPTV) r New:
\ < 3 Sy |UalaimnsiiSions 10 12166H  WaiMart [V2+)/Occ video
19 11740-H  Datatransmissions 15 12147-V ABC network and aftliate feeds 4 11804V Much Music 11 19748 Datatransmissions
20 11820-H  Data transmissions half-transponders) 5 11839-V  Canadian Pariiamentary Access 12 11898V  Oce video
23 12060-H  Dregon Educational Network {5 12167:H ASUEWBICaNC affiliate feeds Channel, Youth TV E&W, Vision 15 11994V Og video
e petnean) (aiiansponders) TV, CHSC Shopping [digital 14 12121V WMNB Russian-American TV
24 12140-H YNET SUNVLEd Net/NY video compression] [inverted video]
Lottery feeds (East spot beam) Galaxy 4 (K4) 99° West 6 11865-V MQVle?Ix_ld; The Movie N'etwork
1 11720-H  SCPC services/Data 7 11900-V E&gﬂlﬂﬁ%&"{&'&?ﬁ%ﬂm GSTAR-2 (GST2)125° West
Telstar 402R (TM’Z) 89°West transmissions compression] 6 12035 Ooo vi
Alphastar DBS uses many of this satellite’s Ku-band 2 1750 Datalransmissions 8 11926V Rogers Network {digital video 8 12157:: s 5}328
transponders 8 e compression] 9 11744-V  Data transmissions
1 11730V AT&T Tridom [digital LIS g 1%V Occvideo 11 11866V GSTAR-2 ID siate
2 11743-H  AT&T Tridom [digital 4 11780-H  FM? services/Planet Connect 10 11987-v  Occ video 13 11988V Dec video
3 11790V AT&T Tridom |digital computer service (19.2 kbps)/ 11 12022-V  Showcase TV (West) 4 12049V 0% zi e
4 11803-H  AT&T Tridom [digital Data transmissions 12 12048V Saskarchewan 15 12110V Oce video
7 11910V Oce video 5 11810-V  Data transmissions CommunicaNetwork B 1M1V 0o vid
15 12157V OMX for Business [digital data) 6 11810H  Occvideo 13 12083-V  Data transmissions oo
14 12109-V  Data transmissions
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Satellite Tramsponder Guide By Robert Smathers

Spacenet 4 (54) Ay

Spacenet 2 (52) Galaxy 6 {G6)
69 74 10t

Telstar 302 (T2) ~ Spacenet 3 (S3)  Telstar 402R {T4)  Galaxy 7 (G7)  Galaxy 3R {G3R)  Teistar 401 (T1} Galaxy 4 (G4)
85’ 87" 89 1] 95 97 99

Tokyo BS New York The Babe Sega Channel Bxodasy (Adult) | . o CEC
SC New York [V2+] Tn (none) (none) Channeliofy Interactive [Digital] TVN Theatre 1 [V2+] PromoNTC SCPC services | Data Transmissions £
“Global Access Nebraska N
{none) o/v/Canadian Horse (none) TeENLEINAA Data Transmissions EEOSRRUES MY TVN Theatre 2 [V2+]| Data Transmissions | SCPC services STARZI 2 {V2+]
Racing digicipher T
USIA Worldnet TV | SCPC services (none) WSBKKInquB gston Rag;?[';maj o Action PPV (V2+] [TVN Theatre 3 [V2+} Keysl'oe :Z/sl;la);‘rlnoum SCPC services | Data Transmissions
Nebraska =1
H.TV {Spanish) Canadian Horse . Group W Encore-Westerns
(V2] Racing/olv (none) Eduriarleqrr:/a)l v Shop at Home X East TUN Theatre 4 [V24] Videoservices/od SCPC services [V24]
i — —
I Con” INHK New York feeds {none) Univision [V2+] FOX feeds East X West TVN Theatre 5 [V2+) Lt O Global Access o/v | Data Transmissions
hanne- Backhauls
SE— T —— = B —————
, - TVN Theatre 6 - | ) ‘ . KNBC-NBC Los
L Data Transmissions I QHK gl/d.;apan) (none}) {none}) o T S{h\;); INetwork Letterbox [V2+)/TVN Buen'ae:éssta v Shﬁg:;z:ks (%Z?)p &l Angeles (PT24W)
Promos (occ) | V2]
o National (none} I Data Transmissions Cable Video Store | The Golf Channe! (l:\hn;?cr:;:asll Global Access o/v Global Access Basil Bassett Bingo |  CBC-#
Empowerment TV V24] [V24] ) ) oA/NC Open Net
| : (m10mermals)4 |
Data Transmissions {none) (none) Data Transmissions | MLB Backhauls/ov o Gospel Music TV PBS X Telemundo [SA - s
| MPEG] (PT24W) [V2+]
TVN Theatre § - |
MuchMusic U.S. WPIX-ind New York : Global Access | . CBC
NASA TV V2] (none) [v2+] ol adulTVKlsgil](adult) FOX feeds East oABook TV Data Transmissions Y
) Exodreme TV/The | : ; o WJLA-ABC
Data Transmissions irambe::;vgm‘;' LIRS Data Transmissions | Cupid Network UnnedTCr;tl)jganinrates Showtllvrr;e ]Easl £ FOX feeds East Washington, DC FOXNR}Z‘:'NE)
{adutt) [v2+] i (PT24E) [V2+]
z s " | Global Access
SC Philadgiphia | Keystone o/v/MLB Estacion Montellano p ! .
(V24 Backhauls (none) CNN feeds/orv Outdoor Channel (Spanish Rel)/ofy o ABC feeds | oN/BBSea:eaHasl STARZ! East {V2+] | CBC-,
Data Transmissions | TV Asia [digicipher] {none} Cata Transmissions o (none} hah Angevg/rVO/v/RAl AB%: m:]One Keység::hgﬁvl'sMLB Keysggg:hg/uvllsMLB
——. - Su— - [— i e o
h— ICSN:Kaleidoscope: P- [ T CBC«
RTPi (none} SCPC/FM2 services | FOX feeds West SSiThe Box o l FOX feeds East | Informercials/onv | Data Transmissions o
|Digicipher .
1 — — ‘_ — - —
Cornerstone TV T independent Film . | WRAL-CBS Raleigh )
WPCB-TV (Rel) {none} CNN [B-MAC) TVland Channel [V2+] ol FOX News Service | (PT24E) [V2+4] Goodwin Comm ofv
[ —— - _ N - | ==
HERO Teleport Midwest Sports KTLA-Ind Los intro Television Exxtasy 2 {adult) | World Harvest TV .
[Digicipher] Chanmel [V2+] (none) Angeles [vae) | SPice (adul) [v2s] [v2+] & V24 (Rel) ata e missisns
’ Horse Racing [N (NN Adam and Eve B
Data Transmissions (Digital (none) [B-MAC] (adult) [V2+] {none) HBO 2 East [V2+] | MLB Backauls/o/v B NPS Promo Channel|  CTv
| Keystone on/MSG | M Cinemax 2 East . i '
Data Transmissions 1l-on/MLB (none FM2/SCPC services FOX feeds ESPN Inti [B-MAC] MLB Backhauls/o/v HRE Data Transmissions CBCH
[Va+]
Backhauls
T U ST.Corp Kelly Broadcast Teleport )
(none) Global Access oiv (none) (infomercials)/ In- | Systems contract Minnesota/CBS Global Acce§s Keystone o/MLB eed STARZ! West [V2+] V'deJ
| oiv/Informercials Backhauls cH
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Geostationary Satellite Locator Guide
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This guide shows the orbital locations of 246 active geostationary/synchronous
satellites at publication deadline. Synchronous sateliite location information is
supplied to Satellite Times by NASA's Goddard Space Flight Center-Orbital
Information Group (Mr. Adam Johnson). We are particularly grateful to the
following individuals for providing payload information and analysis: Earth News:
Phitip Chien; Molniya Space Consultancy: Mr. Phillip Clark; JSC NASA: Dr. Nicholas
Johnson; University of New Brunswick: Mr. Richard B. Langley; U.S. Space
Command/Public Affairs; Naval Space Command/Public Affairs; NASA NSSDC/
WDC-A, Goddard Space Flight Center; and the Satellite Times staff.

‘d’ indicates that satellite is drifting — moving into a new orbital slot or at end of
life. ‘i" indicates an orbital inclination greater than 2 degrees and ‘# indicates that

the satellite is drifting.

Radio Frequency Band Key

VHF 136-138 MHz
P band 225-1,000 MHz
L band 1.4-1.8 GHz
S band 1.8-2.7 GHz
C band 3.4-7.1GHz
X band . 7.25-8.4 GHz
Ku band 10.7-15.4 GHz
K band 15.4 -27.5 GHz
Ka band 27.5-50 GHz
Miltimeter > 50 GHz

0BJ INT-DESIG/COMMOM NAME
NO.

23730 1995-067A Telecom 2C (France)
20929 1990-095A DSP F-15 (USA)

23712 1995-060A USA 115 (DFS-2/Milstar-2)

19919 1989-027A Tele X (Sweden)

20193 1989-067A Sirius/Marcopolo 1(BSB R-1)

22921 1993-076A USA 98 (NATO 4B)
22028 1992-041B Eutelsat il F4
21056 1991-003B Eutelsat !l F2
19596 1988-095A Raduga 22 (Russia)

22269 1992-088A Cosmos 2224 (Russia)

22557 1993-013A Raduga 29 (Russia)
20777 1990-079B Eutelsat Il F1
21055 1991-003A italsat 1 (Italy)

23537 1995-016B Hot Bird 1 (Eutelsat 1| F6)

21803 1991-083A Eutelsat Il F3
23686 1995-055A Astra 1E
23331 1994-070A Astra 1D
21139 1991-015A Astra 1B
19688 1988-109B Astra 1A
22653 1993-031A Astra 1C

14234 1983-077A Telstar 3A (301) (USA)

19331 1988-063B Eutelsat 1 F5

13010 1981-122A Marecs 1 (ESA)
22175 1992-066A DFS 3 (Germany)
18351 1987-078B Eutelsat 1 F4 (ECS 4)
20659 1990-054A Gorizont 20 (Russia)
23842 1996-021A Astra 1F

20706 1990-063B DFS 2 (Germany)
21894 1992-010B Arabsat 1C

19765 1989-004A Gorizont 17 (Russia)
14128 1983-058A Eutelsat 1 F1 (ECS 1)
21821 1991-087A Raduga 28 (Russia)
23775 1996-005A Gorizont 31 (Russia)
23200 1994-049B Turksat 1B (Turkey)
23839 1996-020A inmarsat 3 F-1
19928 1989-030A Raduga 23 (Russia)
14421 1983-105A Intelsat 507

22981 1994-008A Raduga 1-3 (Russia)
21038 1990-116A Raduga 1-2 (Russia)
22245 1992-082A Gorizont 27 (Russia)
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Satellite Service Key

BSS Broadcast Satellite Service

Dom
DTH
FSS
Gov
Int
Mar
Met
Mil
Mob
Reg

LONG
(DEG)

3.0E
3.8E#
4.0E
5.0E
5.1E
6.0E/i
6.9E
10.0E
12.0E/i
12.1E#
12.2E#
13.0E
13.0E
13.3E
15.9E
19.1E
19.2E
19.2E
19.2E
19.4E
20.1Ei
21.5E#
224EA
23.5E
25.5E/
25.9E/
26.9E
28.5E
31.0E
33.8E/
35.9/
35.9E/
39.9e#
42.0E
42.5E/
44.6E/i
47.1EA
48.8E#
49 4E/i
52.7¢e#

Domestic

Direct to Home

Fixed Satellite Service
Government
international
Maritime
Meteorology

Mititary

Mobile

Regional

TYPE SATELLITE

Dom FSS/Gov-Mil (X/C/Ku)
Mil-Early Warning (S/X)
Mil-Comm (P/S/K)

Reg DTH/FSS (Ku)

Reg DTH (Ku)
Mil-Comm (P/S/X)

Reg FSS (Ku)

Reg FSS (Ku)

Dom FSS/Gov-Mil (X/C)
Mil-Earl Warning (X)
Dom FSS/Gov-Mil (X/C)
Reg FSS (Ku)
Dom-Telephone (S/K/Ka)
DTH (Ku)

Reg FSS (Ku)

Reg DTH (Ku)

Reg DTH (Ku)

Reg DTH (Ku)

Reg DTH (Ku)

Reg DTH (Ku)

Dom FSS-Saudi Arabia (C)
Reg FSS (VHF/Ku)

Int Mar-EUR (L/C)

Dom BSS (S/Ku/K)

Reg FSS (VHF/Ku)
Dom/Gov FSS (C/Ku)
Reg DTH (Ku)

Dom BSS (S/Ku/K)

Reg FSS/BSS (S/C)
Dom/Gov FSS (C/Ku)
Reg FSS (Ku)

Dom FSS/Gov-Mil (X/C)
Dom/Gov FSS (C/Ku)
Reg FSS (Ku)

Int Mar (L/C)

Dom FSS/Gov-Mil (X/C)
Int FSS/Mar (L/C/Ku)
Dom FSS/Gov-Mil (X/C)
Dom FSS/Gov-Mil (X/C)
Dom/Gov FSS (C/Ku)

July/August 1996

0BJ INT-DESIG/COMMOM NAME

NO.

19687 1988-109A Skynet 4B (UK)
13636 1982-006A DSCS |1 E15 (USA)

14675 1989-069B DSCS 11l A2 (USA 44)
15629 1985-025A Intelsat 510

22913 1993-074A DSCS 11 B10 (USA 97)

20667 1990-056A Intelsat 604
20315 1989-087A Intelsat 602
13636 1982-106A DSCS 11 F16 (USA 43)

13595 1982-097A Intelsat 505

20918 1990-093A fnmarsat 2 F1

23461 1995-001A Intelsat 704

23636 1995-040A PanAmSat 4 (PAS 4)
20083 1989-048A Raduga 1-1 (Russia)
23448 1994-087A Raduga 32 (Russia)
22963 1993-002A Gals 1 (Russia)
23717 1995-063A Gals 2 (Russia)
20410 1990-002B Leasat 5 (USA)
12474 1981-050A Intelsat 501

23589 1995-027A USA 111 (UFO-5)
08882 1976-053A Marisat 2

22787 1993-056A USA 95 (UF0-2)
22027 1992-041A Insat 2A (India)
23327 1994-069A Elektro 1 (Russia)
23680 1995-054A Luch 1-1 (Russia)

23314 1994-065B Thaicom 2 (Thailand)
22931 1993-078B Thaicom 1 (Thailand)

23653 1995-045A Cosmos 2319 (Russia)

21759 1991-074A Gorizont 24 (Russia)
23010 1994-012A Raduga 31 (Russia)
20643 1990-051A Insat 1D (India)
22836 1993-062A Raduga 30 (Russia)
19548 1988-091B TDRS F3 (USA)
18922 1988-014A PRC 22 (China)
22880 1993-069A Gorizont 28 (Russia)
23765 1995-003A Measat 1 (Malaysia)
23731 1995-067B Insat 2C (Iindia)
22724 1993-048B Insat 2B (India)
23426 1994-082A Luch 1 (Russia)

20263 1989-081A Gorizont 19 (Russia)
20473 1990-011A PRC 26 (China)
19683 1988-108A Ekran 19 (Russia)
22210 1992-074A Ekran 20 (Russia)
23723 1995-064A AsiaSat 2

21922 1992-017A Gorizont 25 (Russia)
20558 1990-030A Asiasat 1

23176 1994-040B BS-3N (Japan)
20570 1990-034A Palapa B2R

20771 1990-077A BS-3A (Yuri 3A)(Japan)
21668 1991-060A BS-3B (Yuri 38)(Japan)

19710 1988-111A PRC 25 (China)
23779 1996-006A Palapa C-1
17706 1987-029A Palapa B-2P

23639 1995-041A Koreasat 1 (Mugunghwa 1)
23768 1996-003A Koreasat 2 (Mugunghwa 2)
14985 1984-049A Chinasat 5 (Spacenet 1)

21964 1992-027A Palapa B4

20217 1989-070A GMS-4 (Himawari 4)
21132 1991-014A Raduga 27 (Russia)
23649 1995-043A JCSAT 3 (Japan)

22907 1993-072A Gorizont 29 (Rimsat 1)

23651 1995-044A N-Star A (Japan)

18877 1988-012A CS 3A (Sakura 3A)(Japan)
19508 1988-086A CS 3B (Sakura 3B) (Japan)

23781 1996-007A N-Star B (Japan)
23185 1994-043A Apstar A1 (China)
20107 1989-052A Gorizont 18 (Russia)
23522 1995-011B GMS-5 (Himawari 5)

52.9E/
57.0E/

57.0E/

56.9E/1
60.E/i

60.0E
63.0E
64.5E/

64.6E/
64.76#
65.9E
68.4E
69.6E/i
70.6E#
71.0E
71.0E
71.6EA
T1.7EA
71.9EA
72.2Eh
72.7E/
74.0E
75.9#
76.7Ef

78.4E
78.4E
79.6E#
80.0E/
83.0E
83.1E
84.5E#
85.4E/
87.2E/
90.1E#
91.4E
93.1E
93.4E
95.1E#

96.2E/i
97.8E#
99.0E/i
99.2E#
100.7E
103.2E#
105.2E
107.3E
107.7E
108.8E#
109.9e
110.2E#
112.8E
113.0E
113.9E
115.3E
115.6E
118.2E
120.1E#
127 4E/i
127.8E
129.6E#
131.4E
131.9E
135.8E
136.1E
137.9E
139.8E/
140.0E#

TYPE SATELLITE

Mil-Comm (P/S/X/Ka)

Mil-IOR reserve operational

(5/X)

Mil-I0R primary operational

(P/S/X)

Int FSS (C/Ku)

Mil-IOR primary operational

(P/S/X)

Int FSS (C/Ku)

Int FSS (C/Ku)

Mil-1OR reserve operational

(/)

Int FSS/Mar (L/C/Ku)

Int Mar-10R (L/C)

int FSS (C/Ku)

Int FSS (C/Ku)

Dom FSS/Gov-Mil (X/C)
Dom FSS/Gov-Mil (X/C)
Dom BSS (Ku)

Dom BSS (Ku)

Mil-10R reserve (P/S/X)
Int FSS (C/Ku)

Mil-I0R reserve (P/S/K)
Int Mar-10R (P/L/C)
Mil-IOR primary (P/S)
Dom FSS/BSS/Met (S/C)

Met (L)

Tracking & Relay SDRN-2

(Ku)

Reg FSS (C/Ku)

Reg FSS (C/Ku)

Data Relay (C)

Dom/Gov FSS (C/Ku)
Dom FSS/Gov-Mil (X/C)
Dom FSS/BSS/Met (S/C)
Dom FSS/Gov-Mil (X/C)

Gov (C/S/Ku)

Dom FSS (C)

Dom/Gov FSS (C/Ku)

Dom FSS/DTH (C/Ku)
Dom FSS/BSS/Met (S/C)

Dom FSS/BSS/Met (S/C)

Tracking & Relay CSDRN
Ki

(Ku)

Dom/Gov FSS (C/Ku)
Dom FSS (C)

Dom BSS (P)

Dom BSS (P)

DTH (C/Ku)

Dom/Gov FSS (C/Ku)
DTH (C/Ku)

Dom BSS (Ku)

Reg FSS (C)

Dom BSS (Ku)

Dom BSS (Ku)

Dom FSS (C)

Reg FSS (C/Ku)

Reg FSS (C)

Dom FSS (Ku)

Dom FSS (Ku)

Dom FSS (C/Ku)

Reg FSS (C)

Met (P/L)

Dom FSS/Gov-Mil (X/C)
Dom FSS (Ku)

Reg FSS (C/Ku)
Dom/Mob FSS (S/C/Ku/Ka)
Dom FSS (C/K)

Dom FSS (C/K)
Dom/Mob FSS (S/C/Ku/Ka)
DTH (C)

Dom/Gov FSS (C/Ku)
Met (P/L)
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0BJ INT-DESIG/COMMOM NAME

NO.

20953 1990-102A Gorizont 22 (Russia)
23108 1994-030A Gorizont 30 (Rimsat 2)
20923 1990-094A Gorizont 21 (Russia)
20066 1989-046A DSP F-14 (USA)
19874 1989-020A JCSAT 1 (Japan)
18316 1987-070A ETS V (Japan)

18350 1987-078A Optus A3 (Aussat K3)
20402 1990-001B JCSAT 2 (Japan)
23227 1994-055A Optus B3 (Australia)
22253 1992-084A Superbird A1 (Japan)
22087 1992-054A Optus B1 (Aussat B1)
21893 1992-010A Superbird B1 (Japan)
16275 1985-109C Optus A2 (Aussat 2)
23175 1994-040A PanAmSat 2 (PAS-2)

140.1E//d
142.0E#
144.9E/
145,541
149.7E
150.2E/
152.0E#
153.9E
155.8E
158.0E
160.0E
162.0E
163.9E/
169.0E

12046 1980-087A OPS 6394 (FitSatCom F4)(USA)172.1E/

22871 1993-066A Intelsat 701
22719 1993-046A DSCS I!i B9 (USA 93)

23305 1994-064A Intelsat 703
21814 1991-084B Inmarsat 2 F3
16117 1985-092C DSCS 111 BS (USA 12)

15873 1985-055A Intelsat 511

23467 1995-003A USA 108 (UF0-4) (USA)
15236 1984-093C Leasat 2 (USA)

19121 1988-040A Intelsat 513

09478 1976-101A Marisat 3

21639 1991-054B TDRS F5 (USA)

18631 1987-100A Raduga 21 (Russia)
20499 1990-016A Raduga 25 (Russia)
23613 1995-035B TDRS F7 (USA)

21392 1991-037A Satcom C5 (Aurora 1)(USA)

20945 1990-100A Satcom C1 (USA)
23581 1995-025A GOES 9 (USA)

22096 1992-057A Satcom G4 (USA)
21873 1992-006A DSCS 111 B14 (USA 78)

23016 1994-013A Galaxy 1R (USA)
22117 1992-060B Satcom C3 (USA)
13637 1982-106B DSCS 11l A1 (USA)

21906 1992-013A Galaxy 5 (USA)
16649 1986-026A Gstar 2 (USA)

15826 1985-048D Telestar 3D (USA)
19484 1988-081B SBS 5 (USA)

22988 1994-009A USA 99 (DFS-1/Milstar 1)
23754 1995-073A EchoStar 1 (USA)
16274 1985-109B Morelos B (Mexico)
13652 1982-110C Anik C3 (Canada)
23313 1994-065A Solidardad 2 (Mexico)
21726 1991-067A Anik E1 (Canada)
22911 1993-073A Solidaridad 1 (Mexico)
21222 1991-026A Anik E2 (Canada)
08746 1976-023A LES 8 (USA)

23846 1996-022A MSAT M1 (Canada)
08697 1976-017A Marisat 1

15643 1985-028C Leasat 3 (USA)
23696 1995-057A USA 114 (UFO-6)
08747 1976-023B LES 9 (USA)

20946 1990-100B Gstar 4 (USA)

03029 1967-111A ATS 3 (USA)

15677 1985-035A Gstar 1 (USA)

23435 1994-084A DSP F-17 (USA)
22930 1993-078A DBS 1 (USA)

21227 1991-028A Spacenet 4 (USA)
23553 1995-019A AMSC 1 (USA)
23598 1995-029A DBS 3 (USA)

23192 1994-047A DBS 2 (USA)

22796 1993-058B ACTS (USA)

173.9E
175.0E/

176.9E
178.0E#
180.0E/

179.8W/i
177.7W/
177.2Wi
176.9W#
176.7W/i
174.4W
170.8W/i
170.5W/i
150.1W#
138.9W
137.0W
135.3W
134.8W
135.0W/i

133.1W
131.0W
130.1W/i

125.0W
125.0W#
123.0W#
123.0W
120.0W
19.1W
116.8W
115.0W/i
113.0W
1AW
109.2W
107.3W
106.5W/i
106.1W
105.9W/i
105.9W/i
105.4W/i
105.3W/i
105.0W
104.8W/i
103.0W
103.6W#
101.3W
101.1W
101.0W
100.9W
100.9W
100.0W

17181 1986-096A USA 20 (FltSatCom F7)(USA) 99.2W/i

22694 1993-039A Galaxy 4 (USA)
22927 1993-077A Telstar 401 (USA)

99.0W
97.0W

TYPE SATELLITE

Dom/Gov FSS (C/Ku)
Reg FSS (C/Ku)
Dom/Gov FSS (C/Ku)
Mil-Early Warning (5/X)
Dom FSS (Ku)
perimental (L/C)

TH (Ku)
Dom FSS (Ku)
DTH/Mob (L/Ku)
Dom FSS (Ku/K)
DTH/Mob (L/Ku)
Dom FSS (Ku/K)
DTH (Ku)
Int FSS (C/Ku)
Mil-POR reserve (P-Bravo/S/
X

)
Int FSS (C/Ku)
Mil-WPAC primary
operational (P/S/X)
Int FSS (C/Ku)
Int Mar-POR (L/C)
Mil-WPAC reserve
operational (P/S/X)
Int FSS (C/Ku)
Mil-POR (P/S/K)
Mil-POR primary (P/5/X)
int FSS (C/Ku)
Int Mar-POR (P/L/C)
Int FSS/Gov (C/S/Ku)
Dom FSS/Gov-Mil (X/C)
Dom FSS/Gov-Mil (X/C)
Int FSS/Gov (C/S/Ku)
Dom FSS (C)
Dom FSS (C)
Met (P/L/S)
Dom FSS (C)
Mil-EPAC primary
operational (P/S/X)
Dom FSS (C)
Dom FSS (C)
Mil-EPAC reserve
operational (P/S/X)
Dom FSS (C)
Dom FSS (Ku)
Dom FSS (C)
Dom FSS (Ku)
Mil-Comm (P/S/K)
DTH (Ku)
Dom FSS (C/Ku)
Dom FSS (Ku)
Dom FSS {L/C/Ku)
Dom FSS (C/Ku)
Dom FSS (L/C/Ku)
Dom FSS (C/Ku)
Mil-Exp comm (P/Ka)
Mobile (L/X)
Int Mar-AOR (P/L/C)
Mil-CONUS reserve (P/S/X)
Mil-CONUS (P/S/K)
Mil-Exp comm (P/Ka)
Dom FSS (Ku)
Exp comm (VHF/C)
Dom FSS (Ku)
Mil-Early Warning (S/X)
DTH (Ku)
Dom FSS (C/Ku)
Mobile (L/X)
DTH (Ku)
DTH (Ku)
Exp Comm (C/K/Ka)
Mil-CONUS primary (P/S/X/
K)

Dom FSS (C/Ku)
Dom FSS (C/Ku)

08J
NO.

INT-DESIG/COMMOM NAME

23741 1995-069A Galaxy 3R (USA)
19483 1988-081A Gstar 3 (USA)
16650 1986-026B SBTS 2 (Brazil)
22205 1992-072A Galaxy 7 (USA)
23670 1995-049A Telstar 402R (USA)
18951 1988-018A Spacenet 3R (USA)
15237 1984-093D Telestar 3C (302) (USA)
16482 1986-003B Satcom K-1 (USA)
16276 1985-109D Satcom K-2 (USA)
15235 1984-093B SBS 4 (USA)
12309 1981-018A Comstar D4 (USA)
14133 1983-059B Anik C2 (Argentina)
23051 1994-022A GOES 8 (USA)
14050 1983-041A GOES 6 (USA)
20873 1990-091B Galaxy 6 (USA)
20872 1990-091A SBS 6 (USA)
23124 1994-034A Intelsat 702

15642 1985-028B Anik C1 (Argentina)
12855 1981-096A SBS 2 (USA)
23199 1994-049A Brazilsat B1 (Brazil)
15385 1984-114A Spacenet 2 (USA)
23536 1995-016A Brasilsat B2 (Brazil)
15561 1985-015B SBTS 1 (Brazil)
21940 1992-021B Inmarsat 2 F4
23571 1995-023A Inteisat 706

23628 1995-038A DSCS 111 B7 (USA)

23528 1995-013A Intelsat 705

22314 1993-003B TDRS F6 (USA)

19217 1988-051C PanAmSat 1 (PAS 1)
23764 1996-002A PanAmSat 3R (PAS 3R)
16116 1985-092B DSCS 1l B4 (USA 11)

19883 1989-021B TDRS F4 (USA)

12089 1980-098A Intelsat 502

23413 1994-079A Orion 1 (USA)

23168 1994-038A Cosmos 2282 (Russia)
20523 1990-021A Intelsat 603

20401 1990-001A Skynet 4A

14077 1983-047A Intelsat 506

22723 1993-048A Hispasat 1B (Spain)
22116 1992-060A Hispasat 1A (Spain)
21765 1991-075A Intelsat 601

21653 1991-055A intelsat 605

22112 1002-059A Cosmos 2209 (Russia)
20253 1989-077A USA 46 (FitSatCom 8)

21989 1992-032A Intelsat K

16101 1985-087A Intelsat 512

15391 1984-115A NATO 111 D

20705 1990-063A TDF 2 (France)

19621 1988-098A TDF 1 (France)

19772 1989-006A Intelsat 515

21047 1991-001A NATO IV A

20391 1989-101A Cosmos 2054 (Russia)
21149 1991-018A Inmarsat 2 F2

23132 1994-035A USA-104 (UFO-3)(USA)
21789 1991-079A Cosmos 2172 (Russia)
15386 1984-114B Marecs B2

LONG
(DEG)

95.0W
93.2W/i
92.1W
91.0W
89.0W
87.2W
85.1W#
85.0W
81.0W
77.2Wi
76.0W/i
75.9W/i
75.5W#
74.9/i
74.1W
74.1W
73.1W/d
71.9W
70.9W/i
70.0W
70.0W
65.1W
63.0W#
54.4W/i
52.7W
52.5W/i

50.0W
45.7W/i
45.1W
43.1W
42.5Whi

411w
40.2WA
37.7W
34.8W#/d
34.5W
34.1Wih
31.3Wi
30.1W
30.0W
27.6W
24.6W
23.6W#
23.3W/i

21.7W
21.5W#
21.1Wi
19.0W
18.8W
18.1W
17.8Wii
16.4W/i
15.5W/h
15.2Wh
15.1W/i
14.9W/i

10669 1978-016A Ops 6391 (FitSatCom 1) (USA)14 6Wii

23319 1994-067A Express 1 (Russia)
23267 1994-060A Cosmos 2291 (Russia)
22009 1992-037A DSCS Hi B12 (USA 82)

22041 1992-043A Gorizont 26 (Russia)
22912 1993-073B Meteosat 6 (ESA)
21813 1991-084A Telecom 2A (France)
21805 1991-080B DSP F-16 (USA)
21939 1992-021A Telecom 2B (France)
23816 1996-015A Intelsat 707

20776 1990-079A Skynet 4C (UK)
20168 1989-062A TV Sat 2 (Germany)

20762 1990-074A Thor/Marcopolo 2 (BSB R-2)

21140 1991-015B Meteosat 5 (MOP 2)

July/August 1996

4.0W
13 5 W#
12.0WA

11.5W#
10.4W#
8.1W
6.9W#
5.0W
1.1W
11W#
0.8W
0.6W
0.2w

TYPE SATELLITE

Dom/DTH (C/Ku)
Dom FSS/Mob (L/Ku)
Dom FSS (C)

Dom FSS (C/Ku)
Dom FSS (C/Ku)
Dom FSS (L/C/Ku)
Dom FSS (C)

Dom FSS (Ku)

Dom FSS (Ku)

Dom FSS (Ku)

Dom FSS (C)

Dom FSS (Ku)

Met (P/L/S)

Met (P/L/S)

Dom FSS (C)

Dom FSS (Ku)

Int FSS (C/Ku)

Dom FSS (Ku)

Dom FSS (Ku)

Dom FSS (C)

Dom FSS (C/Ku)
Dom FSS (C/X)

Dom FSS (C)

Int Mar-AOR-W (L/C)
Int FSS (C/Ku)
Mil-WLANT primary operational
{P/S/X)

Int FSS (C/Ku)

Gov (C/S/Ku)

Int FSS (C/Ku)

Int FSS (C/Ku)
Mil-ATL reserve operational (P/
S/X)

Int FSS/Gov (C/S/Ku)
Int FSS (C/Ku)

Int FSS (Ku)
Mil-Early Warning (X)
Int FSS (C/Ku)
Mil-comm (P/5/X/Ka)
Int FSS/Mar (L/C/Ku)
Dom BSS/FSS (Ku)
Dom BSS/FSS (Ku)
Int FSS (C/Ku)

Int FSS (C/Ku)
Mil-Early Warning (X)
Mil-AOR primary (P-Charlie/S/
XK

Int FSS (Ku)

Int FSS (C/Ku)

Mil-Comm (P/S/X)

DTH (Ku)

DTH (Ku)

Int FSS (C/Ku)

Mil-Comm (P/S/X)

Tracking & Relay WSDRN (Ku)
Int Mar-AOR-E (L/C)

Mil-AOR primary (P/S)

Data Relay (C)

Int Mar-AOR (L)

Mil-AOR reserve (P-Alpha/S/X)
Int FSS (C/Ku)

Data Relay (C)

Mil-ELANT primary operational
P/S/X

(

Dom/Gov FSS (C/Ku)

Met (L)

Dom FSS/Gov-Mil (X/C/Ku)
Mil-Early Warning (S/X)
Dom FSS/Gov-Mil (X/C/Ku)
Int FSS (C/Ku)

Mil (P/S/X/Ka)

Dom BSS (Ku)

Reg BSS (Ku)

Met (L)
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Satellite Mode Freguencies

OSCAR 13 Dn 145828 838 848 858 868 878 888 898 908 918 928 938 948 958 968 145.978

(AD-13) Buwv) — } } | | ] } } | { } } | ! ! |

(Notes 1 & 13) Up 435570 560 550 540 530 520 510 500 490 480 470 460 450 440 430 435.420
Bens  145.812 (RTTY, CW, PSK) 145.985

Dn 2400711 720 730 740 2400747
S (uS) f } : : /
Up 435601 610 620 630 435637

Ben 2400.650 (RTTY, CW, PSK)

OSCAR 10 Dn  145.825 835 845 855 865 875 885 895 905 915 925 935 945 955 965 145.975
(A0-10) BuN) —— ! ! ! ! ! ! ] ! ! ] ] | | ] | !

{Notes 2 & 13) Up  435.179 169 159 149 139 129 119 109 099 089 079 069 059 049 039 435.029
Ben 145.810 (Steady unmodulated carrier) 145.987

RS 1011 Dn 29.360 370 380 390 29.400 29.403

(Notes 3, A(v/A) | } } } l Robot ——

4,5and 13) Up  145.860 870 880 890  145.900 (CW)  145.820

Ben  29.357 (CW)

RS-12/13 Dn 29.410 420 430 440 29.450 29.454

(Notes 3, K (h/A}) L | | ! i Robot 1

6&7) Up 21.210 220 230 240 21.250 (W) 21.129

Ben 29.408
NOTES
Dn 29.354 29364 29374 28384 29394 1. AD-13 carries a 70 cm trammitter for Modes J and L. However, this transmitter
RS-15 A (v/a) + 4 } + t failed in mid-1993 and has been inoperative since.
(Note 13) Up 145.858 145.868 145878 145.888 145.898 2. The AO-10 beacon is an unmodulated carrier. This satellite has suffered
' ’ ’ ’ ! computer damage making it impossible to orient the satellite for optimum
service or solar llumination, In order to g;:serve itas long an possible, do not
transmit to it when you hear the beacon FMing.
Bens  Dn 145826 435.025 2401.500 3. RS-10/11 and RS-12/13 are each mounted on common spaceframes, along

(UO-l) with comunication and navagation packages.

(Note 14) Up None 4. RS-10 has been U‘ Mods Asfgr&s)cjmes r;ggtgs. but also'\;las capazbillty for Mode T
(21.160-21.200 Uplink, 145.860-145. ownfink), Mode K (21.160-21.200
l:}phnk. 29.360-29 400 Downlink) as well as combined Modes K/A and K/T using
these same frequency combinations.

m [a]  On_ 437.025 (Sec) 437.050 5. RS-1 1is curenly tumed oft. I acthvated. t has capaily fo Mzo%s A (145.910-
145,950 Uplink, 29.410-29.450 Downink), Mode T (21.210-21.250 Uplink,

(Notes 8,9 Up 145900 145.920 145940  145.960 145.910-145.950 Downlink), Mode K (21.210-21.250 Uplink, 29.410-29.450

& 1) Downlink) as well as combined Modes K/A and K/T using these same frequency
combinations.

DOVE [b,c] Dn 145825  2401.220 6. RS-12 has been in Made K for some months, but also has capability for Mode A

(DO-17) — (145.910-145.950 Uplink, 29.410-29.450 Downlink), Mode T (21.210-21.250

(Notes 10 Up None Uplink, 145.910-145.950 Downlink) an well as combined Modes K/A and K/T
using these same frequency combinations.

&1) 7. RS-131s currenly tumed off. facthatd,t has capabity fo Mode A (145.960-
146.000 Uplink, 29.460-29.500 Downlink), Mode K {21.260-21.300 Uplink,

al  Dn 437075 437.100 (Sec) 29.460-29.500 Downlink), Mode T (21.210-21.250 Uplink, 145.960-146.000

(WO-18) — Downlink) as well as combined Modes K/A and K/T using these same frequency

(Note 11) Up None combinations.

8. Transmitters on both AD-16 & LU-19 are currently using Ralsed Cosine Mode.
9. AD-16 users are engggraged to select 1 &154900, 145.920 and 145,940 for
uploading and 145.960 for directory and/or file requests.

LUSAT (a] On 437125 437.150 (Sec) 10. DOVE is designed to transmit digital voice messages, but due to hardware and

(LO-19) L software difficulties, it has not yet met this objective except for a few short tests.

(Notes 8 Up 145840 145.860 145.880  145.900 Recently, it has been transmitting telemetry in normal AX-25 AFSK packet.

&11) 11, Lenezr)so(i)n 8] regresem digital formats, as follows:

a] 1200 bps PSK AX-25
b] 1200 bps AFSK AX-25
[c] 9600 bps FSK

d] Digitized voice (Notes 8 & 9)
12. P0-28 is available to amateurs on an intermittent, unscheduled basis.
13. Modes of operation used include: CW JUSB/FAX/Packet/RTTY
14. Modes of operation used include: FM (AFSK) & PSK Data.
15. Modes of operation used include: Packet & FM Voice.
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Satellite Mode Frequencies
JAS-Ib JA  Dn 435800 810 820 830 840 850 860 870 880 890 435.900
(FO-20) Linear - ' } ; } : : } ; } :
(Notes 11 Up  146.000 990 980 970 960 950 940 930 920 910 145.900
&13)
Ben  435.795 (CW)
JD[a] Dn 435910
Dgtl
Up  145.850 145.890 145910
OSCAR 22 [c]  Dn 435.120
{U0-22)
(Note 11) Up 145900 145.975
KITSAT A [c] Dn 435.173
(K0-23)
(Note 11) Up 145850 145.900
KITSAT B [c] Dn 435175 436.500
(K0-25)
(Note 11) Up  145.870 145.980
IT-AMSAT [ac]  Dn 435.820 (Sec.)  435.867
(10-26) —
(Note 11) Up 145875 145900 145925 145950
EYESAT (ba}] Dn  436.800
(AMRAD E——
(A0-27) Up  145.850
(Note 11)
POSAT [c] Dn 435250 435280
(P0-28) —
(Notes 11 Up 145925 145.975
&13)
MIR [b] Up&Dn 145.550
(Note 15) & FM voice
SHUTTLE (b}  Dn 145.840
(SAREX)
(Note 15) Up 144450 144 470

Compiled by

AMSAT
The Radio An
PO Box 2
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Amateur and Wedather 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.

0SCAR 10
1141290 830588 94254.05030619 -.00000192 00000-0 10000-30 3080
214129 26.8972 308.5366 6028238 209.9975 94.5175 2.05881264 56585

Epoch

Year  Epoch Day Period
| Not used

Fraction | Decay Rate J L i
| »
|04]-254.l15l13051;- .000019; 100000-0 100000-30 3080/

94.51751 12.05881261 FGSO 5
e ] > »!
L [ | ™

Becentriciey! | ::m eligeel Ano::Iy

Catalog #| Ind. Desig.
»|a »

1 ‘;41290 830588 |
2 14129 |(26.8972|
>’ |« >

Catalog # | Inctination !

< » |« " »

Right Asc.
of Node

308.5366 @6028238’& |209.9975

Mean Motion
Revolution #
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 RAOIO SATELLITES

OSCAR 10 (AMSAT OSCAR 10, A0-10)

1141290 830588 96162.15584581 -.00000004 00000-0 10000-3 0 4299
214129 26.1735 205.3932 6006571 22.5500 355.5374 2.05880304 69722
UOSAT 2 (UoSAT 2, UoSAT 11, UC-11)

114781U 840218 96160.48499956 .00000071 00000-0 19762-4 0 8897
214781 97.7992 151.5956 0012323 113.8513 246.3989 14.69457506656376
RS-10/11 (Radio Sputnik 10/11, Cosmos 1861)

118129V 87054A 96161.46830125 .00000035 00000-0 21669-4 0 2255
218129 82.9260 154.2454 0011229 168.0646 192.0776 13.72366454449113
OSCAR 13 (AMSAT OSCAR 13, A0-13)

1192160 88051B 96162.03840914 .00002245 00000-0 57810-30 2185
219216 57.2504 111.8235 7424153 41.7519 355.3387 2.09816994 29696
OSCAR 16 (PACSAT, AMSAT-OSCAR 16, AD-16)

120439U 900050 96160.75108292 .00000028 00000-0 27866-4 0 9867
220439 98.5556 246.1284 0010465 227.9883 132.0406 14.29977030332860
0OSCAR 17 (DOVE, D0-17)

120440V 90005E 96160.28441319 .00000013 00000-0 21766-4 0 9864
220440 98.5608 246.3064 0010422 227.9199 132.1098 14.30118455332825
OSCAR 18 (WEBERSAT, W0-18)

120441U 90005F 96158.24506347 .00000033 00000-0 29709-4 0 9903
220441 98.5609 244.2429 0011123 235.4747 124.5381 14.30088138332533
OSCAR 19 (LUSAT, LO-19)

120442V 90005G 96160.27056059 .00000011 00000-0 21142-4 0 9864
220442 98.5623 246.7227 0011465 228.6022 131.4174 14.30196651332843
OSCAR 20 (JAS 1B, FUJI 2, FUJI OSCAR 20, F0-20)

120480U 90013C 96161.58838163 .00000014 00000-0 96327-4 0 8830
220480 99.0261 187.8912 0540824 141.6761 222.4081 12.83233970296912
RS-12/13 (Cosmos 2123, Radio Sputnik-12/13)

121089U 91007A 96160.15681737 .00000071 00000-0 59957-4 0 8948
221089 82.9233 196.0366 0027711 259.7246 100.0781 13.74070761267797
OSCAR 22 (UOSAT-F, UOSAT 5, U0-22)

121575U 910508 96160.34680693 .00000020 00000-0 20996-4 0 6928
221575 98.3491 226.9922 0006991 297.8150 62.2326 14.37026046256798
OSCAR 23 (KITSAT-A. KITSAT 1, K0-23)

122077U 92052B 96158.59986485 -.00000037 00000-0 10000-3 0 5822
222077 66.0782 211.6231 0012778 301.8956 58.0814 12.86297478179447
OSCAR 25 (KITSAT-B, AMSAT OSCAR 25, K0-25)

122830U 93061H 96160.72489501 -.00000017 00000-0 10154-4 0 4890
222830 98.4712 225.6759 0010780 212.8491 147.2021 14.28109605140825
OSCAR 26 (ITAMSAT-1, ITALY-OSCAR 26, 10-26)

122826U 93061D 96158.91151436 -.00000062 00000-0 -76871-50 4773
222826 98.5819 234.8122 0008377 262.4721 97.5513 14.27804103140536
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OSCAR 27 (EYESAT-A, EYESAT-1, AMSAT-0SCAR 27, A0-27)

122825U 93061C 96160.73657166 .00000053 00000-0 39189-4 0 4796
222825 98.5814 236.4392 0007826 258.7783 101.2518 14.27697043140789
OSCAR 28 (POSAT-1, PO-28)

122829U 93061G  96158.77145055 00000028 00000-0 28701-4 0 4701
222829 98.5782 234.7893 0009294 249.7059 110.3123 14.28123523140546
HEATHSAT

122827U 93061E 96160.23169412 .00000023 00000-0 26989-4 0 5393
222827 98.5799 236.0119 0008338 249.1493 110.8789 14.27939552140732
ITAMSAT

122828U 93061F 96160.71665904 .00000040 00000-0 33407-4 0 4564
222828 98.5771236.6397 0009309 241.5750 118.4491 14.28143098108908
RS-15 (Radio Rostok, Radio Sputnik 15)

123439U 94085A 96158.81017050 -.00000039 00000-0 10000-3 0 1380
223439 64.8216 39.8678 0161666 200.9673 158.4571 11.27525417 59611

WEATHER SATELLITES

Geostationary Spacecraft

GOES 8 (Operational East-USA)

123051U 94022A 96159.28782156 -.00000268 00000-0 0000040 0 5371
223051 0.0281 282.8271 0003590 205.0366 157.1704 1.00273158 15269
GOES 9 (Operational West-USA)

123581U 95025A 96160.40364809 .00000071 00000-0 00000+00 1973
223581 0.1909 83.5083 0000916 256.8447 286.7995 1.00279245 3828
ELEKTRO (Russia)

123327U 94069A 96160.70299409 -.00000118 00000-0 00000+0 0 1629
223327 0.1098 188.1566 0004333 243.6700 154.9976 1.00274117 5916
METEOSAT 5 (MOP-2 Operational-ESA)

121140U 910158  96161.70120370 -.00000021 00000-0 00000+00 2050
221140 0.5259 75.7729 0000834 355.2293 79.6264 1.00275289 21531
METEOSAT 6 (Operational-ESA)

122912U 930738 96161.26885995 -.00000101 00000-0 10000-3 0 4760
222912 0.1257 317.1540 0000540 82.7049 304.4978 1.00272087 7776
HIMAWARI 4 (GMS 4 Standby-Japan)

120217U 89070A 96158.79131519 -.00000379 00000-0 10000-3 0 3854
220217 1.7701 75.2770 0001808 139.1265 85.5877 1.00258807 25314
HIMAWARI 5 (GMS 5 Operational-Japan)

123522U 950118  96134.54990383 -.00000305 00000-0 10000-30 1225
223522 0.4001 332.1090 0002081 155.5536 81.5508 1.00260683 4108

Near Polar/Polar Orbiting Spacecraft

NOAA 12 (Operational morning spacecraft-USA)

121263U 91032A 96161.75386843 .00000127 00000-0 75753-4 0 9650
221263 98.5596 181.0769 0012218 301.1853 58.8128 14.22627543263408
NOAA 14 (Operational afternoon spacecraft-USA)

1.23455U 94089A 96161.77099131 .00000029 00000-0 40599-4 0 6336
223455 98.9456 107.2717 0008505 266.6781 93.3416 14.11591785 74404
METEOR 2-21 (Operational-Russia)

122782U 93055A 96161.17228540 .00000050 00000-0 32274-4 0 4896
222782 82.5474 353.4951 0023007 4.1866 355.9484 13.83055721140020
METEOR 3-5 (Operational-Russia)

121655U 91056A 96162.06555045 .00000051 00000-0 10000-3 0 8948
221655 82.5499 325.4906 0013081 185.6559 174.4396 13.16847377231736
METEOR 3-6 (Operational-Russia)

122969U 94003A 96160.93857236 .00000051 00000-0 10000-3 0 2600
222969 82.5617 266.3117 0014494 261.9291 98.0190 13.16737053113960
DMSP B5D2-7 (Operational USAF)

123233U 94057A 96161.78532280 .00000112 00000-0 83862-4 0 8079
223233 98.8286 220.6660 0011811 197.7913 162.2843 14.12711421 91782
DMSP B5D2-8 (Operational USAF)

123533U 95015A 96161.64567755 -.00000040 00000-0 20228-50 5444
223533 98.8418 164.2078 0008487 76.1278 284.0832 14.12740577 62566




The Integrated Feed
Antenna/Down Converter is ready
to mount on any dish ~ 36" or
larger. A mounting ring is drilled to
accommodate either a 3 or 4 strut
mount. Unit is powered up by bias-
T/regulaor which splits off the 137.5
MHz IF to a BNC output connector,
while routing regulated +15 VDC
up the coax cable.

v MODEL WWFD - 1691 - 137.5 $695.00 v MODEL WBTR-15V $95.00
Integrated feed — LNA — BPF-Down Converter; Weather VHF Bias-T with Internal 15 Volt Regulator and MS-
Tight Double 0-Ring Sealed Housing, Sub Assemblies - 3102A-108L-4P Power Connector and Mate.
Machined Medules, Thick Film Hybrid Construction. v MODEL WLPS-16V $ 45.00
v MODEL WGA-50-N-BNC $45.00 Linear Power Supply is UL and CSA Approved, Rated 0.8
Cable Assembly — 50 Feet with Type N and BNC Amp at 16 Volts.

(]
W'Ima”ca 5350 Kazuko Court, Moorpark, CA 93021
(805) 523-2390 FAX (805) 523-0065

Satellites are Hot! Ready to Lecxrn More?

Learn how to take advantage of the myriad satellite broadcasting services available today!

1996 SATELLITE BROADCASTERS GUIDE

By Bart Kuperus. As more and more people become fed up with cable TV services. they are turning to the option of

| m "E satellite dishes. Learn how to set up your own home satellite system and receive hundreds of TV and radio stations that
- 4 you probably didn't know existed! This book also reveals how dishes work and provides a guide to satellite broadcast-

ers. maps of satellite locations, and a directory of reputable dealers. Use shipping code B. Target Audience: general.

BOK 79-96 $24%

WEATHER SATELLITE HANDBOOK

By Ralph E. Taggarr. Weather satellite reception is becoming quite popular. Ralph Taggart's 5th edition handbook is
filled with useful information, charts, photos, and diagrams.

Concentrating on the 137 and 1691 MHz birds, Taggart’s handbook includes construction details on antennas and
rotators, tracking devices and programs, computer control, receivers, monitors and printers, converters and demodulators-
-both simple and sophisticated. Use shipping code B. Target Audience: advanced.

BOK 56 $199%
1-800-438-8155; 704-837-9200;
Order from: FAX 704-837-2216

. Please visit our site on the World Wide Web
7540 Highway 64 West
GROVE ENTERPR'SES, INC. Brasstown, NC 28902 www.grove.net
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Satellite Launch Schedules By Keith Stein
i S]’St ASA) August 1996 Delta i CCAS Iridium #1

Spa & hanspo rtation em (STS-N September 1996 Pegasus Torrejon MINISAT

Space Shuttles are launched from the Kennedy Space Center, Florida. September 1996  Atlas 2A CCAS EUTELSAT HOT BIRD 2
September 1996  Atlas I1A CCAS Tempo (DBS/Loral)

Mission Launch Date/ inclination  Mission Mission/Cargo September 1996  Titan If VAFB NOAA-K

Number Drbiter Altitude Duration Bay/Payloads

STS-79 August 1996/ 51.6/213 10 days S/MM-04 Atlas Downlink Frequency Assignments:

Atlantis* S-band TLM 2202.5, 2206.5 2210.5, 2211.0, 2215.5 Mhz

C-band 5765.0 MHz

*Crew Assignment: CDR-William Readdy, PLT-Terry Wilcutt, MS1-Tom Akers,

MS2-John Blaha, MS3-Jay Apt, MS4-Carl Walz. Titan 4 Downlink Frequency Assignments:
UHF Data 416.5 Mhz

STS Downlink Frequency Assignments: S-band 2217.5,2255.5, 2272.5 and 2287.5 Mhz

VHF/UHF Voice 139.208, 145.840, 243.0 (AM), 259.7 (AM),

279.0 (AM) and 296.8 MHz (AM) Pegasus XL Downlink Frequency Assignments:

UHF Data 416.500 MHz UHF-band 416.5 MHz

S-band TLM 2217.5, 2250.0 and 2287.5 MHz S-band TLM 2288.5 MHz

C-band TRK 5400-5900.0 MHz C-band TRK 5765.0 MHz

Mir Downlink Frequency Assignments: L-1011 AC Downlink Frequency Assignments:

VHF Voice 130.165, 130.625, 143.618, 143.625, 145.550, L-band 1480.5 MHz telemetry

145.800 MHz L-band 1727.5 MHz Chase video

S-band 2250.5 MHz video downlink
C-band 4583.5 MHz video downlink

Russian Expendable Launch Vehicles C-band 5765.0 MHz transponder downlink
FAST Downlink Frequency Assignments:

Launch Launch Launch S-band TLM 2915.0 MHz

Date Vehicle Site Payload

July 1996 Soyuz Baikonur Progress M-33 Delta Il Downlink Frequency Assignments:

July 1996 Soyuz Baikonur Soyuz TM-24 S-band TLM 22445, 2241.5 and 2252.5 MHz

July 1996 Molniya 272277? 22779977 C-band TRK 5765.0 MHz.

August 1996 Proton Baikonur INMARSAT 3 F2

September 1996 7272797 2977797 Bion 11 Navstar GPS Downlink Frequency Assignments:

September 1996  Start 77777 Worldview-1 L-band 1227.5 Mhz
S-band 2227.5 MHz

Progress M-33  Downlink Frequency Assignments:

VHF 166.000 Mhz (WBFM) GE-1 Downlink Frequency Assignments:
C-band 3.7-42GHz

Soyuz TM-24 Downlink Frequency Assignments: Ku-band 11.73 - 12.17 Ghz

VHF Voice 121.750 MHz (WBFM)

VHFTLM 166.0 Mhz (WBFM) NDAA-K Downlink Frequency Assignments:

L-band TLM 922.750 and 926.100 Mhz VHF-band 137.35, 137.5, 137.62, 137.77 Mhz

. L-band 1544.5, 1698.0, 1702.5, 1707.0 Mhz

INMARSAT 3 F2 Downlink Frequency Assignments: S-band 29475 MHz

L-band 1530.0 Mhz, 1537.0 Mhz

C-band 3600.0 Mhz

European Expendable Launch Vehicles

U.S. Expendable Launch Vehicles

Launch Launch Launch

Date Vehicle Site Payload
Launch Launch Launch July 1996 Ariane 4 Guiana ARABSAT and
Date Vehicle Site Payload TURKSAT
July 1996 Atlas CCAS EHF-7. September 1996 Ariane 44P  Guiana INTELSAT 7
July 1996 Titan 4 nnm Classified September 1996 Ariane5  Guiana ARD and AMSAT
August 1996 Pegasus XL  VAFB FAST OSCAR PHASE 3D
August 1996 Delta I! CCAS NAVSTAR GPS
August 1996 Atias IIA CCAS GE-1
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Ariane 4 Downlink Frequency Assignments:

S-band 2203.0, 2206.0 and 2218.0 Mhz

ARABSAT Downlink Frequency Assignments

C-band 3.70-4.20 Ghz

Ku-band 12.5-12.7 Ghz

PHASE-3D Downlink Frequency Assignments

Analog 145.805-145.955 Mhz
435.475-435.725 Mhz

2400.225-2400.475 Mhz
10451.025-10451.275 Mhz
24048.025-24048.275 Mhz
Digital 29.325-29.335 Mhz

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

Japanese Expendable Launch Vehicles
Launch Launch Launch

Date Vehicle Site Payload

August 1996 H-1l Osaki ADEQS & JAS-2
September 1996 M-5 Kagoshima MUSES-B

ADEOS Downlink Frequency Assignments:
S-band 2220.0 Mhz

X-band 8150.0, 8250.0 and 8350.0 Mhz
MUSES-B Downlink Frequency Assignments:
K-band 14.20 Ghz

Chinese Expendable Launch Vehicles
Launch Launch Launch

Date Vehicle Site Payload

July 1996 Long March  Xichang Apstar

List of Abbreviations and Acronyms

AC Aircraft.

ADEQS The Advanced Earth Observing Satellite is developed with the
aim of establishment of platform technology for future
spacecraft and interorbit communication technology for the
transmission of Earth observation data.

ARABSAT  Communications satellite for the Arab Satellite Communications
Orgnization (ASCO) for providing regional TV, telephony, data

and fax relay.

ARD European Space Agency (ESA) Atmospheric Reentry Demon-
strator.

Bion 11 Carrying two Rhesus monkeys for a joint life sciences mission

between NASA and Moscow’s Institute of Biomedical Problems

CCAS
COR
Clark

EHF F7

EUTELSAT
FAST

GE-1

GHz
Inmarsat

Intelsat

Iridium

JAS-2
K-band
MHz
Minisat

MS
MUSES-B
Navstar

NOAA

PHASE 3D
PLT
Progress

RNG
S-band
S/MM-04

Soyuz TM
Tempo

TLM
TRK
TURKSAT

UHF

VAFB

VHF
WBFM
Worldview

(IBMP).

Cape Canaveral Air Station.

Commander.

This high resolution satellite will locate utility pipelines & cabies,
and help town planners at construction sites.

U.S. Navy communications satellite replacing Fieet Satellite
Communications Network.

European commercial communications satellite.

Fast Auroral Snapshot Explorer. Spacecraft to investigate the
processes operating within the auroral region.

General Electric telecommunications satellite that will cover the
continental United States including Alaska and Hawaii.
Gigahertz.

Commercial satellite series providing global maritime and
aviation communications.

The International Telecommunications Satellite Organization is a
non-profit commercial co-operative of 133 member nations.
The Iridium system is a planned commercial communications
network comprised 66 low earth orbiting satellites. The system
will use L-band to provide global communications services
through portable handsets.

Japanese amateur radio satellite.

10.90t0 17.15 Ghz

Megahertz.

Program under the Interministerial Commission for Science &
Technology (INTA). The spacecraft will carry a Extreme
Ultraviolet Radiation Detector and Low Energy Gamma Ray
Imager.

Mission Specialist.

Radio astronomy research satellite from Japan.

U.S. Air Force Globai Positioning Satellite for military and civilian
navigation services.

Conducts research and gathers data about the global oceans,
atmosphere, space, and sun, and applies this knowledge to
science and service that touch the lives of all Americans.
Amateur radio satellite.

Pilot.

Unmanned supply ship faunched to the Russian Mir space
station.

Ranging.

2000 to 2300 Mhz

Shuttle mission to the Russian Space Station MIR to support
design and assembly of the international space station.
Manned mission to carry replacement crews to the Russian
space station Mir.

A high power DTH satellite owned by Tempo, a subsidiary of
Tele-Communications Inc.

Telemetry.

Tracking.

Turksat carries 16 active Ku-band transponders providing TV,
radio, data & voice services.

Ultra High Frequency (390 to 499 MHz)

Vandenberg Air Force Base, Calif.

Very High Frequency (30 to 300 MHz)

Wide Band FM

The 3 m resolution satellite of WorldView Imaging Corp of
Livermore, CA. Systems aims at the GIS and geographically-
oriented multimedia uses.

Keith Stein is a space analyst/freelance writer based in Woodbridge, Virginia.
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Bl OATELLITE ZAUNCH K%.P(T)RT

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 March and April 1996. 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. “*’ 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 0LZ United
Kingdom.

Launch Date/Time Int Des Satellite Mass
Epoch Incl Period Perigee Apogee
1996 Mar 9/0133  1996-014A Rex 2 113 kg
1996 Mar 9.46  89.95 deg 101.25 min 804 km 832 km

First successful launch of a Pegasus-XL vehicle (first two launches failed to reach
orbit). Rex 2 (P94-2) is a follow-on to Rex 1 launched in 1991: satellite is built by
CTA Space Systems. Carries experiments to study ionospheric electron density
irregularities that affect radio communications. A secondary experiment uses GPS
for on-orbit attitude determination and control. L-1011 carrier aircraft took off from
Vandenberg AFB March 9 at 0035 UTC and went to the drop zone 100 km west of
Monterey, California at an altitude of 12 km: Pegasus was dropped from the aircraft
at 0133 UTC. Pegasus third stage in an orbit similar to the payload.

1996 Mar 14/0711 1996-015A INTELSAT 707 4175kg
1996 Mar 14.537 .04 deg 630.70 min 184 km 35,783 km
1996 Mar 21.100 .04 deg 1,436.54 min 35,776 km 35,815 km

INTELSAT 707 is an international telephone and broadcasting (domestic and
regional services) satellite, launched for INTELSAT. Mass quoted above is at launch:
on-station it is 3,650 kg and the dry mass of 1,760 kg. Sateilite initially located close
to 0 deg E: manoeuvred off-station April 6 and was relocated over 358-359 deg E
approximately April 10. Launched from Kourou by an Ariane-44LP: H-10-3 third
stage is in an orbit similar to the first one listed for the satellite.
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Launch Date/Time Int Des Satellite Mass
Epoch Incl Period Perigee Apogee
1996 Mar 14/1740 1996-016A Cosmos 2331 6,500 kg?
1996 Mar 14.85  67.14 deg 89.73 min 164 km 358 km

“Yantar” fourth generation, close look photoreconnaissance satellite, expected to
remain in orbit for about 60-70 days. Data capsules are returned during the flight
and it is believed that the main descent module is recovered at the end of the
mission. Launched from Plesetsk using a Soyuz-U vehicle: third stage (Block 1)
initially in an orbit similar to the satellite, decayed March 20.

1996 Mar 21/0453 1996-017A IRS P3 922 kg
1996 Mar 21.31  98.80 deg 101.41 min 802 km 848 km
1996 Apr23.47  98.80 deg 101.29 min 819 km 821 km

“Indian Remote Sensing” satellite built by ISRO. Launched from Sriharikota using
Polar Satellite Launch Vehicle (PSLV): fourth stage in an orbit similar to the first
one listed for the satellite.

1996 Mar 22/0813 1996-018A Atlantis (STS-76) 111,737 kg
1996 Mar22.37  51.65deg 89.00 min 158 km 293 km
1996 Mar 24.11  51.65 deg 92.44 min 390 km 398 km

SMM-3 (“Shuttle-Mir Mission™), carrying 6 astronauts at launch: K R Chilton
(commander), R A Searfoss (pilot), R M Sega (payload commander and mission
specialist, MS-1), M R Clifford (MS-2), L M Goodwin (MS-3) and S W Lucid (MS-
4). Orbiter's payload bay carried SPACEHAB module which can be used for
carrying supplies and equipment to the Mir Complex. Mass quoted above is that
projected for fanding. Launched from Kennedy Space Center 0813 UTC. Orbiter
docked with the Mir Complex (using the docking Module left on the Kristall module
during the STS-74 mission) Mar 24 at 0234 UTC with the astronauts performing
experiments with the Mir crew during their stay. Lucid remained on board Mir
when Atlantis undocked from the Mir Complex March 29 at 0108 UTC and landed
at Edwards Air Force Base at 1329 UTC. Lucid will remain on board Mir until the
STS-79 mission in August 1996.

1996 Mar 28/0021 1996-019A
1996 Mar 27.87  34.90 deg
1996 Apr 8.09 54.70 deg

Navstar 25 (USA 117) 1,881 kg
356.86 min 193 km 20,383 km
717.97 min 20,083 km 20,281 km

Navigation satellite to be operated in plane C, siot 2 of the Global Positioning
System (GPS). Mass quoted above includes propellant; the dry mass is 930 kg.
Launched from Cape Canaveral using a Delta-2 (7925) vehicle: second stage left in
2 35.07 deg, 94.64 min, 450-552 km orbit, third stage (PAM-D) in an orbit similar
to the first one shown for the satellite.

1996 Apr 3/2301  1996-020A INMARSAT-3 F-1 2,064 kg
1996 Apr 4.21 23.26 deg 639.62 min 868 km 35,558 km
1996 Apr 1413 2.67 deg 1,436.01 min  35758km 35,811 km

Maritime communications satellite, operated by INMARSAT, London (UK). Mass
quoted above is at launch: mass on-station is approximately 1,100 kg at the
beginning of its life, dry mass is 860 kg. Initially located over 27-28 deg E but
during Apr 25-29 was relocated to 38-39 deg E: to be operational over 64 deg E.
Launched by an Atlas-2A from Cape Canaveral: second stage (Centaur) left in an
orbit with the parameters 21.95 deg, 642.32 min, 1,028-35,536 km.



Launch Date/Time Int Des Satellite Mass Launch Date/Time Int Des Satellite Mass
Epoch Inci Period Perigee Apogee Epoch Incl Period Perigee Apogee
1996 Apr 8/2309 1996-021A Astra-1F 3,010 kg 1996 Apr 30/0431 1996-027A SAX 1,400 kg?
1996 Apr 9.55 6.96 deg 880.46 min 12,127 km 35,976 km 1996 Apr 30.37  3.96 deg 96.54 min 583 km 603 km
1996 Apr19.34  0.06 deg 1,435.82 min  35,772km 35,790 km

Astra 1F is the first commercial payload to be launched using a Proton vehicle.
Direct broadcast television satellite operated by the Societe Europeenne des
Satellites in Luxembourg. Mass quoted above is at launch: on-station at the
beginning operations the mass is approximately 1,900 kg. Initially located over 26-
27 deg E, but the planned operational location is 19.2 deg E. Launched from
Tyuratam using a four-stage Proton-K: third stage left ina 51.61 deg, 88.64 min,
193-222 km orbit {(decayed April 14}, fourth stage (Block DM-2) in an orbit similar
to the first one listed for the satellite.

1996 Apr 20/2236  1996-022A MSAT 1 2,855 kg
1996 Apr20.72  7.76 deg 634.86 min 350 km 35,831 km
1996 Apr26.75  0.04 deg 1,436.16 min 35707 km 35,869 km

MSAT 1 is a mobile communications satellite operated by TMI Communications
(Ottawa, Canada). Mass quoted above is that at launch: in geosynchronous orbit it
is 1,710 kg at the beginning of operations and the dry mass is 1,330 kg. Satellite
located over 253.5 deg E. Launched from Kourou using an Ariane-42P: third stage
(H-10-3) in an orbit similar to the first one shown for the satellite.

1996 Apr 23/1148 1996-023A Priroda 19,700 kg?
1996 Apr23.79  51.65deg 89.94 min 214 km 328 km
1996 Apr26.57  51.65 deg 92.43 min 391 km 396 km

Fourth large module (designated 77KSI) to be launched to the Mir Complex. Carries
an array of remote sensing and microgravity experiments. During Aprit 25 one of
the two battery systems on Priroda failed, but this did not prevent the module
docking at the front longitudinal axis (+X) of the Mir Complex April 26 at 1243 UTC.
Relocated to +Z port on the Mir core module April 27 using Lyappa support arm:
this completes the planned compliment of modules which form the Mir Complex:
Kvant 2 (1989-093A, 77KSD) is located at the +Y port, Kristall (1990-048A, 77KST)
at -Z and Spektr (1995-024A, 77KS0) at -Y: the small Kvant 1 module (1987-030A,
37KZ)is at -X. Launched by a three-stage Proton-K from Tyuratam: third stage in
an orbit similar to the first one listed for the satellite.

1996 Apr 24/1227 1996-024A MSX
1996 Apr24.70  99.38 deg 103.02 min

2,680 kg
897 km 906 km
MSX (“Midcourse Space Experiment”) is a Ballistic Missile Defense Organization
satellite. Satellite is intended to study the infra-red, visible and ultra-violet signatures
of missiles during the mid-course phase. Launched by a Delta-2 (7920) from
Vandenburg AFB: second stage in a 96.58 deg, 95.56 min, 224-867 km orbit after
performing a manoeuvre following the satellite’s deployment.

1996 Apr 24/1300 1996-025A
1996 Apr24.67  82.96 deg

Cosmos 2332
103.62 min 295 km

500 kg?
1,565 km

Spherical satellite, approximately 2 metres diameter, flown for the passive
monitoring of the Earth’s atmospheric density. Launched from Piesetsk using a
Cosmos-3M: second stage in an orbit similar to that of the satellite.

1996 Apr 24/2337 1996-026A USA 118

Geosynchronous orbit?

8,000 kg?

Classified payload, launched for the Department of Defence: payload is believed to
be a SIGINT satellite in geosynchronous orbit, but no orbital data have ben issued.
Launched from Cape Canaveral using a Titan-4/Centaur: third stage (Centaur) could
be in either a geosynchronous transfer orbit or a geosynchronous orbit.

SAX ("Satellite Astronomia raggi-X"} is a joint Italian-Dutch X-ray satellite: mass of
experiment payload is 490 kg. Launched from Cape Canaveral using an Atlas-1:
second stage {Centaur) in an orbit similar to that for the satellite.

Updates for Previous Launches

International
Designation Comment
1982-017A INTELSAT 504 was retired after being boosted off-
station at the end of November 1995.

EUTELSAT-1 F-1 re-stabilised its focation over 36 deg E
approximately 1996 Mar 12,

Telecom 1C has been manoeuvred off-station over 2-3
deg E and appears to be in a retirement orbit. Orbital
data from USSPACECOM have been sparse in recent
months and therefore the date that the satellite was
manoeuvred off-station can only be roughly estimated
as March 25. The following is the presumed retirement
orbit:- 1996 Apr 11.39, 0.66 deg, 1,472.26 min, 36,090
km, 36,894 km

DFS 1 was retired in January 1996 after being boosted
off-station in mid-December 1995.

Gorizont 22 was re-located over 139-140 deg E
approximately 1996 Apr 5.

The last orbital correction by Cosmos 2133 was 1995
Apr 18-23 and the satellite has drifted off-station over
80 deg E. The satellite is presumably no longer
operating.

The FSW-1 5 re-entry module decayed from orbit 1996
Mar 12. USSPACECOM data indicates that orbital
decay was at 0405 UTC over 23.2 deg S, 340 deg E,
over the South Atlantic Ocean.

INTELSAT 702 was manoeuvred off-station over 358-
359 deg E approximately 1996 Apr 15-16.

ODERACS 2A decayed from orbit 1996 Mar 13.
Originally USSPACECOM reserved the catalogue
number 23476 for ODERACS 2F but this object was
never given either an international designator or a
catalogue number: therefore the international designa-
tor “1995-004H" for this object should be considered to
be unofficial.

The launch time for PAS 4 should be 1995 Aug 3 at
2258 UTC.

The on-board battery for Skipper had been incorrectily
connected and as a result the satellite “died” through
lack of power about a day after launch.

Palapa-C 1 was manoeuvred off-station over 123 deg E
approximately 1996 Mar 3 and was re-located over
112-113 deg E approximately 1996 Mar 16.

TSS-1R decayed from orbit 1996 Mar 20.

Add the following orbital data for Polar:-1996 Mar
9.70, 85.93 deg, 1,051.42 min, 5,141 km, 50,605 km

1983-058A

1988-0188

1989-041B
1990-102A

1991-010A

1993-063H

1994-034A

1995-004C
1995-004H

1995-040

1995-072B

1996-006A

1996-012B
1996-013A
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EXPO UPDATE

American Named Official Airlines of Expo '96

By Leory Van Hom
Expo '96 Publicity Chairmean

merican Airlines has been named

the official airlines of the 1996 Grove

Communications Expo. Expoattend-
ees will be able to get special round trip rates
from American by using a special registration
number and toll free telephone number.

The airline is offering a five percent dis-
count off American’s lowest discount rate to
Expo goers. This rate is subject to availability
and all fare rules and restrictions apply. This
discount may not be used in conjunction with
other discounted type fares (i.e.-Senior, Child,
Military/Government, Companion, etc.)

Attendees desiring to travel coach will geta
10 percent savings on their round trip ticket
purchase and those traveling first class can get
a five percent discount.

Some restrictions do apply to get the special
rate. Travel is to and from Atlanta (round trip
only). Travel must originate and end in the
continental United States, Hawaii, San Juan, St.
Thomas, St. Croix, Bermuda, or the Bahamas.
Coach tickets must be purchased seven days in
advance. A $50.00 administrative charge ap-
plies for reissue or refund.

To make reservations and receive the spe-
cial rates mentioned above, attendees must use
the American meetings services desk toll free
number — 1-800-433-1790. Make sure you use
the special American Star Number §2406MC
when confirming yourreservations forthe Expo.

The Grove Expo has also selected Avis as
the official Rent A Car for the 1996 Expo.
Special rental rates are available to attendees
one week before and after the Expo.

Should a lower qualifying rate
become available, Avis will honor a
five percent discount on that rate.
You must return the vehicle to the
same renting location or additional
charges will apply. Weekend daily
rates are available from noon Thurs-
day through Monday at 11:59 p.m.
Rates do not include tax. optional
coverages, or gas refueling charges.
Renter must meet Avis minimum
age, driver, and credit requirements.
State imposed surcharges are addi-
tional.

If you want the special Expo 96
rate from Avis, you must use the
assigned Meeting Discount Number
—J627344 — by calling the special
toll-free 800 number: 1-800-331-
1600.
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Specialty Topics

New tothis year’'s Expois
a series of talks loosely de-
fined as the computer/tech-
nology track. At 9:00 a.m.
Saturday morning. Monitor-
ing Time’s John Fulford will
kick it off with a Beginners
Guide to Bug Hunts. Regular

attenders know that the two Ame[’icanAirlinesO

bug hunts conducted during

the Expo have become a very popular part of the
program each year. John's forum (which will
alsoaddressdirection-finding techniques in gen-
eral) will help anyone who might be hesitant to
join in on the fun.

When doyousay “‘good buy™ or “good-bye”
to used equipment? Old timers hold old equip-
ment in high esteem. But are there really bar-
gains in the flea market? Find out at 10:15 a.m.
Saturday morning during Bob Grove’s Used
Equipment — Bargain, Bust, or Investnent
forum.

People in the radio hobby have an overrid-
ing interest in communicating. The Internet has
gotten rid of the static and distance problems of
radio, and has enormously increased the num-
ber of people communicating and sharing infor-
mation. During Larry Van Horn's Internet and
the Radio Hobbyist forum on Saturday at 1:00
p.m., learn how the two hobbies cross over and
how you can benefit from adding this new
capability to your skills.

What s available for the radio enthusiast on
the software market? M7"s John Catalano will
review and demonstrate the latest logging data-
base, radio control, and data decoding programs

s

The Grove booth is always a popular browing location for Expo
participants, and this year should be no different. You can expect
great bargains from all of our exhibitors!

July/August 1996

at 2:15 p.m. on Saturday af-
ternoon.

Anything we do in space
withsatellites requires know-
ing how to track them. and
most applications today re-
quire fast. accurate predic-
tions. Dr. TS Kelso of the
Satellite Timesstaffwillcover
the basics of satellite track-
ing and review various soft-
ware programs available to
make this task easy and fun during his forum
Saturday afternoon.

Sunday morning will feature three more
specialty/computer/technology forums. ST man-
aging editor Larry Van Hom will return to the
podium at 9:00 a.m. to explore the world of
space and cyberspace.

FM/TV DXing is a specialty area a lot of
hobbyists are interested in exploring. What
equipment and what antenna do you need?
What are E-skip, tropo, and the more exotic
modes of propagation like aurora and meteor
scatter? Find out as MT columnist Doug Smith
challenges you with FM/TV: 1000 Mile TV
Reception - You Can Do I1.

You know they are up there, but just what
doyouneedtoknow tobe ableto watch the U.S.
Space Shuttle or Russian Mir space station
track across the sky? Dr. TS Kelso’s Visually
Observing Earth Satellites torum will close out
the specialty forums at 11:30 a.m. Sunday. This
seminar will go beyond knowing where the
satellites are, to knowing when they will be
visible and discussing some simple projects to
test your skills.

Complete details on the Expo 96 are avail-
able atthe Grove Internethome
page onthe Internet. Point your
web browser to URL address:
http://www.grove.net/
hmpgexpo.html! for the latest
information and Expoupdates.
You can also register for the
Expo and get additional infor-
mation by sending e-mail to
the following address:
expo96@grove.net. An auto-
matic Expo information ser-
vice is available by sending e-
mail to:expo96-info@grove.
net.

To register by phone, call
the Grove order line at 1-800-
438-8155 or by tax at 1-704-
837-2216.




GROVE

COMMUNICATIONS

D
— |

e
L

If you are interested in electronic communications, the
Grove Communications Expo is your event of the year! Expo
'96 in Atlanta, to be held Oct. 18-20, unites you with hundreds
of like-minded communications enthusiasts who assemble to

exchange information, imtroduce new products, and
offer technical help. This is an outstanding opportunity
for you to move into the information age! This year’s
expanded program includes over 50 seminars, forums,
demonstrations and events in the following areas:

=> Computers and the Internet
*> Shortwave and scanner monitoring
= Satellite communications
*> Radio astronomy
As in recent years, the Expo will feature exhibits by top-
name vendors, a hands-on listening post, club booths and

i

Atlemta Airport Hillon
October 18-20, 1996

Registration is $55 per person (take $10 off if you bring a first-time registrant
with you). Rooms at the Airport Hilton available at the convention rate of $76
per night, single or double occupancy. Call 1-800-Hiltons.

For more information and schedules, set your web brawser ta http://
www.grove.net/hmpgexpo.html. e-mail us at expp96-info@grove.met, phone us at
1-800-438-8155, or fax us at 1-704-837-2216.

prizes. Tours wili be conducted to the Delta Canmunications
Center, Atlanta Fire Communi-cafions, Atlanta/Fulton
County Communicatioms Center and more.

Keynote speaker at this year’s banquet will be Ron Parise,
NASA astronaut and astronomer. Parise, WA4SIR. has made
two trips into space aboard the shuttle and operated the shuttie’s
amateur radio experimenis (SAREX). Several special workshops.
forums and exhibits will be sponsored this year by the Saciety of
Radio Astronomers (SARA), which will be conducting their fall
conference in conjunction with the Expo!

This vear’s scheduled exhibitors include AMSAT, Bearcat
Radio Club, Cellular Security Group, Computer Aided
Technology, Dallas Remote Imaging Group, Electronic
Distributors (EDCO), Grove Enterprises, ICOM,
OptoElectronics, Radio Astronomy Supplies, Radio Progres-
sive, Satscan Electronics, Scan Master, Signal Imelligence,
Sony, Swagur Enterprises, and Transel Technologies.
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By John A. Magliacane, KD2BD

The View From Above,
Amcteur-Style

SCAR (Orbiting Satellites Carry-

ing Amateur Radio) satellites, in

addition to providing a valuable
communications resource for amateur ra-
dio operators, yield useful data about the
near earth environment. This data is free
forthe asking, andismade available through
telemetry transmissions that require no li-
censing of any kind to receive. In addition
to scientific experiments, a growing num-
ber of OSCAR satellites are being designed
around charge coupled device (CCD) earth
imaging video cameras that provide excit-
ing views of the earth from their vantage
points in space.

Video Flies On UoSAT-OSCAR-9

UoSAT-OSCAR-9, launched on Octo-
ber 6, 1981, was the firstamateur satellite to
carry a video camera. OSCAR-9’s camera
provided views of the earth from an altitude
of approximately 540 kilometers using an
MA357 two-dimensional CCD array manu-
factured by GEC, The camera had an imag-
ing area of 385 x 288 pixels, and its response
was optimized to enhance land features
and coastal lines. A 60 degree field of view
was digitized by the CCD imager into a 256
x 256 pixel image containing 16 shades of
grey. The images taken by the camera were
stored in 32 kilobytes of RAM and transmit-
ted to groundstations digitally on a VHF
downlink frequency of 145.825 MHz using
asynchronous data transmission ata rate of
1200 bits persecond. The datatransmission
method used unique line sync and frame
header codes to identify the top of each
image and the start of each video line for
proper representation atthe groundstation.
Imagestaken by UoSAT-OSCAR-9 provided
500 km x 500 km coverage with a resolution
down to 2 km. A complete image could be
received by groundstations in under four
minutes.

64 SATELLITE TIMES

Gravity Gradient Boom
e

FIGURE 1

Drawing of the UoSAT-OSCAR-11
spacecraft. Notice the CCD imaging
camera at the base of the satellite. A
gravity gradient boom at the top of the
spacecraft is used to keep the camera
pointing toward the earth.

UoSAT-OSCAR-11,launched on March
1, 1984, followed in the tradition of UoSAT-
OSCAR-9 and carried an identical CCD
imaging camera. However, OSCAR-11’son-
board electronics digitized images taken by
the camera to 128 shades of grey rather
than 16, and the spacecraft’s higher orbital
altitude of approximately 660 kilometers
provided a wider field of view of the earth.
To ensure a complete image could be re-
ceived in a single pass, OSCAR-11 used a
4800 bit per second data transmission rate
on the 70-cm band.

UoSAT-OSCAR-11’s camera was, and is
still, seldom used. Greater time is devoted
to other experiments carried on the space-
craft. In pastyears, the Digital Communica-
tions Experiment (DCE) was given quite a
lot of use. The experience gained with the
DCE lead to the developmentofthe present
day constellation of “Pacsat” digital store-
and-forward communication satellites.
UoSAT-OSCAR-11 is still alive and well,
while it’s older brother, UoSAT-OSCAR-9,
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decayed in the earth’s atmosphere in the
late 1980s.

High resolution CCD cameras are also
carried on the UoSAT-OSCAR-22 and
KITSAT-OSCAR-23 satellites. These satel-
lites primarily act as packet radio store-and-
forward file servers (Pacsats), and the pic-
tures they take are available for download
as image files. These files can be converted
to popular image formats such as GIF and
JPG, and enhanced to reveal subtle detail
using simple utility programs.

The Dimension of Living Color

The image transmissions made by the
UoSAT satellites and KITSAT-OSCAR-23
were a refreshing change of pace from
traditional OSCAR satellite communica-
tions, but their low resolution and limited
scheduled operations restricted their use.
Low earth orbiting weather satellites were
(andstill are) available that provided much
higher image resolution than was possible
through the eyes of an OSCAR satellite.
However, a new dimension in earth imag-
ing, the dimension of color, was added to
OSCAR images shortly after the successful
of WEBERSAT-OSCAR-18 on January 22,
1990.

WEBERSAT-OSCAR-18

WEBERSAT-OSCAR-18 is a
microsatellite whose primary mission ob-
jective is to register, store, and downlink
earth images taken by a color CCD video
camera, similar to what may be found in a

FIGURE 2

CCD Camera

il
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The WEBERSAT-OSCAR-18 microsat
satellite. A color CCD video camera is
mounted towards the top of the
spacecraft. Passive attitude control (a
simple bar magnet) aligns the satellite
with the earth’s magnetic field, allowing
the camera to point toward the surface of
the earth.




FIGURE 3

Above: This WEBERSAT
Image taken over Yemen is
probably the best ever taken
by the spacecraft. This Image
was received and processed
by ZLTAAN.

Right: the first image taken
by the KITSAT-OSCAR-23
satellite. (Photo by NK6K)

Below: Image of Italy taken
by the UoSAT-OSCAR-22
satellite. (Photo by NK6K)

FIGURE 5

typical camcorder. Images taken by
the camera are digitized, stored in
memory, and downlinked to
groundstations on the 70-cm band us-
ing packet radio communication tech-
niquesatarate of 1200 bits persecond.
Groundstation software specifically de-
veloped for use with WEBERSAT,
called WeberWare, is used to collect
and compile image transmissions cop-
ied by the groundstation receiver into
a picture viewable on a personal com-
puter. Henry, ZL1AAN of Devonport,
New Zealand is well known for his

FIGURE 4
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July/August 1996

efforts in receiving and processing
WEBERSAT images. Many of the
WEBERSAT images he has received and
processed have also been converted to the
popular JPG image format, and uploaded
to the AMSAT-OSCAR-16 Pacsat satellite so
they could be easily downloaded by any
Pacsat groundstation. Some of the more
recentimages taken by WEBERSAT may be
retrieved via the Internet from ftp.njin.net
(165.230.224.140) using the anonymous
file transfer protocol (FTP). WEBERSAT
imagesare located in the pub/SpaceNews/
webersat subdirectory.

Kitsat
Oscar 23

First
Image

Wi de
Angle

8/19/92

SATELLITE ANTENNAS

for OSCAR, WEFAX, INMARSAT
and future PHASE 3-D

All antenna accessories including:
coayx, connectors, power dividers,
phasing hamness, stacking frame
and custom build.

Write or call for Catalog. |
|

DIRECTIVE SYSTEMS

Box 282, RR1 Lebanon, ME 04027
tel.(207)658-7758, fax.(207)658-4337
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FIGURE 6

Sunsat Star Camera Block Diagram
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WEBERSAT-OSCAR-18 transmitsimage  Image processing

data on a downlink frequency of 437.102
MHz using raised cosine binary phase shift
keying (BPSK) and an antenna exhibiting
right-hand  circular  polarization.
Groundstations  typically receive
WEBERSAT downlink signals using an SSB
receiver, a 1200 baud Pacsat Modem, a
packet radio terminal node controller
(TNC), asmall 437 MH/ vagi antenna ,and
a personal computer. Reception is also
possible with an omni-directional antenna
ifalow-noise preamplifier is installed at the
antenna’s feedpoint, but this method is
seldom as good as when a gain antenna
such as a yagi is used. [Inage data is “broad-
cast” by the satellite by its beacon transmit-
ter using packet radio techniques, and it is
the job of WeberWare groundstation sofi-
ware to collect and compile the image data
collected over several orbital passes and
produce a complete and viewable image.

Sunsat Star Camera
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»
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FIGURE 8

software can fill
in lines of video
that may have
been missed dur-
ing reception of
the image trans-
mission.

Other Uses
of CCD
Imagers

Sunsat, South
Africa’s first ama-
teur satellite is
currently sched-
uled for launch
some time next
vear. Sunsat will contain two CCD imaging
cameras. The first will be used to provide
full color, high resolution images of the

earth. The sec-

ond will be used

to photograph

‘ known stars in

. the universe and
. compare their
observed posi-
tions against a
star catalog lo-
cated in memorv
to determine the
satcllite’sattitude
relative to the
| earth. The star

[ ; .

Observed Stars

Observed constellation and a possible guide constellation

Sunsat will employ a recognition algorithm to find a constellation
from the star catalog that best matches the observed

constellation.
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camera will yield
avervaccurateat-
titnde determi-
nation of the
Sunsat satellite.
Recognition soft-
ware based on a

Guide Stars

The Spacecraft Camera experiméﬁt fbr Observation of Planets and
the Earth (SCOPE) will fly on the Phase 3D satellite.

combination of the Baldini and van
Bezooijen algorithms are planned allowing
successtul recognition with as few as three
stars within the star camera’s 10 degree field
of view.

Looking Beyond The Earth

A Spacecraft Camera experiment for
Observation of Planets and the Earth
(SCOPE) will fly on the Phase 3D satellite.
SCOPE is a product of JAMSAT (AMSAT-

Japan),andwillinclude two high-resolution

CCD imaging cameras. Wide angle and
zoom lenses that are part of SCOPE will be
used for taking images of objects in outer
space as well as the earth. SCOPE will be

(0199 oA
*, " " SCOPE PROJECT
Photo‘b"y JG28V0

microprocessor controlled and interfaced
with the RUDAK-U experiment. Some of
the camera’s functional commands mav he
handed over to general users of the satellite
toallow them control over the images taken
by the SCOPE camera. Satellite users will be
able to retrieve images taken by the SCOPE
experiment directly from the spacecraft us-
ing packet radio techniques.

Conclusion

The use of charge coupled device video
cameras has come a long way since the days
of UoSAT-OSCAR-9. Their use is a clear
reminder that there is more to the Amateur
Satellite program than just two-way analog
and digitalcommunications. The reception
and processing of images taken by OSCAR
spacecraft will continue to be a fascinating
activity for amateur radio operators and
satellite monitors alike, and the relatively
simple transmission methods will ensure
easy reception in the vears to come. S



“You don't have to be Magellan to find your

way cround ...

s

... but it really helps to OWN one!”

These compact Magellan navigational sat-
ellite receivers earned their renown for reli-
ability during Desert Storm. Now this accurate
position-determining instrument can be yours
at a fraction of its original cost. Ruggedly built
and waterproof, yet barely more than 6" high

and weighing only 10 ounces, this pocket preci-

sion receiver homes in on 1.2-1.5 GHz global
positiozning satellites, using their signals to es-
tablish your exact location within a few feet in
as little as 2-1/2 minutes from a cold start (35
seconds warm start), even your altitude, and al-
lows you to plot and track your motion as well,
so you «an find your way back if necessary.

Ideal for pinpointing campsites, fishiag holes, boating, travel-
ers, trailheads. map locations, landmarks. Selectable graphic
screens assist you in tracking and plotting where you’ve been,
where you’re going, and where you ought to be going! Shows
distances, directions, times, speed, course corrections, latitude/
longitude coordinates, ail on a backlit LCD display.

Up to 17 hours of continuous use on one set of standard alka-
line AA cells. Operates over a 14 to 140 degree Fahrenheit tem-
perature range. Lanyard strap inlcuded.

Ali these features make the GPS 2000 Satellite Navigator an
incredible value. Or sekect the upgraded GPS 36000 and get two
additional navigatien screens, a data port (RTCM 104 in, NMEA
out), OSGB coordinates, 100 additional waypoints, 5 more
routes. external antenna capability, celestial calculations, swivel
mounting bracket, batteries, manuals, and a carrying case.

Low-Cost Magellan GPS Position-
Determining Receivers are loaded with
features and go anywhere you go!

(shawn, far left) SHIP'_EING' FQR E;.\CH Order GPS 3000
Order 6PS 2000 818 LPimvas' — Ony 249> gy
0"/!/ $19g% 16.50 Canadian UPS -

ACCESSORIES FOR BOTH

ACC 13 INSTR. VIDEO FOR 2000 14.95
ACC 14 INSTR. VIDEO FOR 3000 14.95
€CAS 7 CARRYING CASE 9.95
BAT 1 AA ALKALINE BATTERIES .79
BAT 13 AA ENERGIZER BATTERIES $2.75
GP 3000 EXTRA ACCESSORIES

ACC 11 PCOWER/ DATA MODULE AND

EXTERNAL ANTENNA KIT, 20' COAX  $149.95

GROVE ENTERPRISES, INC.

1-800-438-8155; 704-837-9200; \
FAX 704-837-2216 S /

7540 Highway 64 West Please visit our site on the World Wide Web
Brasstown, NC 28902 www.grove.net
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By Jeff Wallach, Ph.D.
Dallas Remote Imaging Group

New APT Receiver
from Hamtronics

very popular ques-

tion asked by ST

weather satellite en-
thusiasts is often “what type of
radio receiver should I use for
NOAA and Meteor Automatic
Picture Transmission (APT)
image reception, and how
much money should [ plan to
spend?”. Well, there are sev-
eral factors that one needs to
consider in purchasing a
weather satellite receiver, in-
cluding:

SCAN

Assembled or kit form

Internal PC card or external package
Frequency range

Overall receiver sensitivity

Frequency stability and selectivity
Intermediate Frequency (IF) bandwidth
Audio output linearity (for image clar-

ity)

® & o o ¢ o o

While there is generallya direct correla-
tion between the quality, features, and func-
tions of a receiver and its cost, there are
weather satellite receivers in the market-
place that are a good comprise of both cost
and function. Fred Piering, the Director of
Engineering for the Dallas Remote Imag-
ing Group (DRIG), has recently had the
opportunity to evaluate a new, low-cost re-
ceiver by Hamtronics.

Hamtronics has beenaleading supplier
of narrow-band FM receiver and transmit-
ter modules for both amateur radio and
weathersatellite reception. Hamtronics has
recently added to their portfolio of fine
products the new R139 Weather Satellite
Receiver.

This receiver comes in either fully as-
sembled or kit form, and is an improved,
3rd generation receiver designed from the
ground up for NOAA APT and Russian
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VOLUME SQUELCH

Meteor weather satellite reception in the
137 MHz frequency band. It incorporates
severalimprovements over the formerR137
and R138 units. Jerry Vogt, president of
Hamtronics, has been very responsive to
the suggestions of the ST readership and
weather satellite community for providing
modifications to the circuitry to improve
the overall reception of APT imagery.

The R139 is a commercial-grade, five-
channel, crystal controlled VHF FM re-
ceiver for operation in the 137 MHz band.
It includes the following crystals for NOAA
and Meteor APT reception:

137.300 MHz Russian Meteor APT

137.400 MHz Russian Meteor, OKEAN, and SICH
APT

137.500 MHz NOAA APT

137.620 MHz NOAA APT

137.850 MHz Russian Meteor APT

This range of frequencies covers all the
active U.S. and Russian weather satellites
that have been transmitting over the past
few years.

Frequency selection for a particular sat-
ellite is accomplished by stepping the scan
switch on the front panel. Bright LED’s
indicate which channel is active. For auto-
matic scanning, the R139 continually scans
all five channels until it locks onto a trans-
mitting weather satellite. Each channel is
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turned on for a 500 msec period, which is
enough for the receiver squelch circuit to
respond if it hears a signal for that satellite
frequency. If the signal drops or disap-
pears, the receiver will resume scanning for
another active signal. Separate volume and
squelch controls allow setting the audio
volume and signal threshold sensitivity.

The R139 also has a tape recorder out-
put that can be used to activate a tape
recorder automatically whenever the APT
downlink is present, even while you are
away from your ground station! This allows
you to play back the recorded signal into
the demodulator and display the
weather satellite image at a more
convenient time.

Physically, the assembled R139
receiver is enclosed in an attrac-
tive and professionally prepared
external cabinet measuring 5
inches wide, 4 3/4 inches deep
and 2 1/4 inches high. The unit’s
compact size and shape make it a
welcome addition to an already
crowded ground station desktop!

The front panel consists of the
manual/automatic scan switch,
on/off power switch, volume control,
squelch control, and five LED’s for indicat-
ing which frequency the receiver is locked
on to. The rear panel consists of the BNC
antenna connector, and a 9-pin DB con-
nector for connecting the +12 to +18 volt
power, tape recorder input, APT demodu-
lator audio input, and an external speaker
tomonitor the satellite transmissions. Power
is provided by an external 12 volt wall
adapter, which is provided.

Receiver Design

Inside, the receiver circuitryisintercon-
nected byadoublesided glass epoxy printed
circuit board. (see above, right.). The con-
ductors are tin/lead coated for easy solder-
ing, and the board layout is very clean.

The architecture of the receiver is quite
straight forward and conventional. The
antenna BNC connector is coupled to a
3SK122 dual gate MOSFET RF amplifier
stage, with a single tuned circuit and fol-
lowed by a double tuned narrow bandpass
filter. The output of the filter is fed into a
second 3SK122 transistor thatis configured
as the mixer. The five crystal local oscillator
actually consists of an individual transistor
oscillator for each crystal. The five crystals
also have their own trimmer capacitor to
allow setting each individual crystal exactly
on frequency.



The output of
the crystal oscillator is fed
to a singie stage tripler which 1s fed
by a double tuned narrow band filter. This
issubsequently narrow bandfiltered on the
output of the tripler circuit, prior to being
routed to the mixer transistor. The mixer
transistor output is filtered with a ceramic
filter at 10.7 MHz and supplied to a com-
plex, single conversion FM-IF integrated
circuit. Within this integrated circuit the
signal goes through a down-conversion pro-
cess to 455 kHz passing through another
ceramic filter and converted to the audio
signal. The audio signal is amplified by the
popular LM380 audio amplifier, and pro-
vides excellent gain for driving the de-
modulator board and tape recorder.

Excellent construction, receiver align-
ment, tuning, and operating instructions
are provided in both the kitand assembled
units.

Performance

DRIG ’bench tested * the Hamtronics
R139 receiver with actual on-the-air recep-
tion of NOAA and Meteor APT imagery.
Testing was accomplished using a 20 ele-
ment crossed Yagi antenna, a preamplifier
and azimuth/elevation trackingsystem. The
RF signal was fed into the R139 and the
receiver audio outputfedintoahome-brew
APT demodulator card, and imagery cap-
tured using the Multi-FAX MF-7 software
program. The ground station was located
in Maitland, Floridaand was at an elevation
of 5 meters above sea level!

Measurements were made of the re-
ceiver formodulationacceptance (IFband-
width), sensitivity, selectivity, frequency ac-
curacy, and audio output linearity. In gen-
eral, the R139 receiver performed very well
and the receiver usually exceeded the pub-
lished specifications. The receiver was very
easy to use and worked perfectly right out of
the shipping box.

Measurements were made of the inter-
mediate frequency bandwidth and modu-
lation acceptance. This is a critical mea-

surement that will deter-

mine the contrast dynamic
range and overall quality of
the imagery received. The
modulation acceptance was

measured with an input signal
level of -110 dBm and was found

to be +/- 19 kHz. Since the NOAA
satellites have a signal deviation of
around +/- 17 kHz, this value is very

acceptable and will generally accom-
modate the 2 kHz of Doppler shift
during the orbital pass.

It should be noted that standard ’scan-
ner’ receivers on the market usually either
have too narrow and IF bandwidth (+/- 8
kHz) or too wide an IF bandwidth (+/- 50
kHz). A total bandwidth of approximately
40 kHz is acceptable for NOAA APT recep-
tion and the R139 performed very well in
this respect.

The sensitivity was measured for SINAD
(Signal Including Noise and Distortion)
and for the degree of FM ’quieting’. The
SINAD measurementswere performed with
an artificial modulation of +/- 17 kHz and
1 kHz tone frequency. The measured sensi-
tivity values are shown in below and ex-
pressed in microvolts of sensitivity.

12 dB SINAD -120 dBm 0.22 uV
20 dB SINAD -115.8 dBm0.36 uV
-12 dB Quieting -122 dBm 0.18 uV
-20 dB Quieting -118 dBm 0.28 uv

The maximum amount of 'quieting’ is
importantforreceiving noise-free pictures,
clear of any ’sparklies’ or other video noise.
The maximum degree of quieting as mea-
sured on this particular receiver was - 43
dBm. If you use an 8bit A/D converter for
the demodulator card, the least significant
bit equates to 48
dBm. This can
usually be en-
hanced on most
receivers by the

FIGURE 1

1000

Channel (MHz)  Measured (MHz)  Error (Hz)
137.300 137.299825 -175
137.400 137.399930 -70
137.500 137.498930 -1070*
137.620 137.620050 +50
137.850 137.849443 -557*

*-These channels were adjusted prior to all mea-
surements, and probably reflect individual crystal
tolerances rather than receiver design).

The audio linearity was also measured.
This is another critical measurement for
good qualityweather satellite images. Since
the video information in the downlink
datastream is amplitude modulated (AM)
on the frequency modulation (FM) carrier
signal, the audio linearity provides the
proper grey scale from black to white. Poor
audio linearity will resultin poor contrastin
the APT imagery.

Linearity is most important in the infra-
red (IR) imagery where the temperature
gradations are desired with good accuracy.
Most of the newer APT software use the
‘'wedges’ in the greyscale to actually mea-
sure temperatures in the cloud tops and
seasurface temperatures. The audio lin-
earity for the R139 receiver tested is shown
in Figure 1. The audio linearity proved to
be very acceptable over the measured de-
viation range.

Figures 2, 3, and 4 are examples of the
APT visible and IR imagery ingested with
the Hamtronics R139 weather satellite re-
ceiver. Note the excellent dynamic range
and greyscale in the imagery. Figure 2isa
NOAA 12 visible image of the Mississippi
River and sorrounding areas. Figure 3 is
another visible image of the east coast of
the United States. Figure 4 is a combined
visible and IR image of the eastern half of

Audio Linearity
R139

addition of post

filtering totheau-

dio signal. Many —

demodulator
600

boards employ
audio input low

pass filtering for 400

this very reason.
The fre-

Audio Output (mV)

200

quencyof each of
the oscillatorswas
also measured. 0

The results are 0 5
shown above.
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the United States from the NOAA 14 space-
craft.

In summary, the Hamtronics R139 re- FIGURE2Z
ceiver would be an excellent addition to
your weather satellite ground station. This
moderately priced kit (or assembled) unit
providesadvancedscanning functions, cov-
ers the most used satellite frequencies, and
allows unattended operations by automatic
scanning and recording of the APT signal.
JerryVogt and his management team offer
outstanding customer service and are at-
tentive to the needs of the weather satellite
enthusiast. For more information and pric-
ing, write to:

Hamtronics, Dept. 65-G,
65 Moul Road, Hilton, New York 14468-9535
Phone 716-392-9430, Fax: 716-392-9420

Iwouldlike to thank Fred Piering for his
reveiw and evaluation of the Rl 89 receiver.

Future columns of the View
Jfrom Above will review other
weather satellite receivers and
demodulator equipment pro-
duced by a variety of fine ven-
dors specializing in the APT/
WEFAX and HRPT/GVAR
marketplace.

FIGURE 3

GOES 8 and GOES 9
WEFAX Transmission
Schedules Updated

NOAA/NESDIS has up-
dated the transmission sched-
ules for both GOES8 (EAST)
and GOES9 (WEST). These
new schedules are presented elsewhere in
thisissue of Satellite Times, or you may FTP
the files from the Dallas Remote Imaging
Groupserverat: ftp.drig.com /pub/GOES,
The files names are: wefaxg8.asc and
wefaxg9.asc

And now for some active satellites to
listen to withyour weathersatellite receiver.
Here is an update of the active U.S. NOAA
and Russian polar orbiting APT imaging
satellites: Sy

Active NOAA and Russian APT Orbiters
NOAA 12 137.500 MHz
NOAA 14 137.620 MHz

Meteor 3-5 137.850 MHz
OKEAN 1-7 137.400 MHz (Over
Europe)

SICH-1 137.400 MHz (over Europe)
Active GOES Geostationary Satellites

GOES-8 (East) 1691 MHz
GOES-9 (West) 1691 MHz
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V.
Orig. Ed, 1996  210pp.  $49.50 4 \-.h
ISBN 0-89464-841-1

Radio astronomy has provided tremendous insights into the universe and revealed completely

& new, unanticipated phenomena. The National Radio Astronomy Observatory (NRAQO) has

greatly contributed to this scientific revolution. The book traces the story of radio astronomy from its

accidental beginnings in the 1930s tc the present, describes the development of NRAQ instrumentation,
and focuses on the considerable contributions made by the scientists using the NRAQ instruments.
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hange is a word that most of us are

not too comfortable with. We tend

not to like too much change in our
lives, even though change can be good. We
must, however, learn to live in a sea of
constant change because thatisalarge part
of what our lives consist of, thanks in part,
to technology.

The speed of change in every area of
telecommunications, dataandsatellite tech-
nology is difficult to keep pace with. In this
edition of Personal Communications Satellites
we will take a look at some of the changes,
developments and possible future cutcomes
of our current satcllite technology, and
how it is being used to bring about that
brave new world of Personal Commu-
nications.

Whatis this new world of personal com-
munications you say? Its main goal is to
provide voice, and data services on aworld-
wide basis from small handheld wransceiv-
ers, something like your basic Star Trek
communicator. These new communica-
tions mediums will be a satellite based sys-
tem, using Little Earth orbit (LEO) satellite
networks to begin with. They will interface
with conventional telephone and cellular
services.

The 1995 Telecommunications Act has
opened the doors for phone companies
and others to enter the research and devel-
opment stage of the personal communica-
tions markets. Satellites technology, not
surprisingly, is an important part of the
infrastructure.

Skycell

Satellite technologyisalreadybeing used
tosupporta technologywe take for granted
—— the cellular telephone. There are still
vast areas of this country and the world that
do not have cell coverage. You can not
roam if you wanted to in many locations.
This snag in the advancement of technol-
ogy has been over come by Skycell. That is
the name of American Mobile Satellite
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Telephone System. Handset below is the

Mitsubishi AST112 Dual Mode Satellite/Cellular

Telephone.

Corporation’s (AMSC) new cellular roam-
ing service.

Skycell’s satellite roaming service will
compliment normal cellular service, not
replace it. Voice, data, and fax will be sent
digitally and seamlessly. You will never no-
tice whenyour phone switches from terres-
trial to satellite operation. This service is
available now through your local cellular
dealer or you can call 1-800-474-6543 for
the nearest dealer in your area.

Two companies, Westinghouse and
Mitsubishi, are producing the mobile
satellite equipment required for satel-
lite service. The Mitsubishi transceiver
even allows you to plug in a handheld
analog cell phone.

Skycell satellite roaming services
will be particularly attractive to plea-
sure boats,commercialshipping, and
private aviation A variety of trans-
portation and public safety appli-
cations are possible and the system
is user friendly too. You dial your
number like you would on any
phone then simply hit the send
button and you have satellite ac-
cess. Skycell can also provide a
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Westinghouse Series 1000 Mobile Satellite

wide-area voice paging service. You can
run, but you can’t hide from the ultimate
beeper.

AMSC’s Skycell uses a geostationary sat-
ellite to support this system. It’s foot print
covers all of North, Central and the north-
ern part of South America, the Caribbean
and Hawaii. The satellite, AMSC-1, mea-
sures 62 feet across its two deployed anten-
nas and 68 feet across its solar panels. It can
carry up to 2,000 simultaneous voice chan-
nels. Communications with the us-
ers takes place in the L-band while
communications with ground sta-
tions takes place in the Ku-band.

The satellite was launched in
April of last year, from the Kennedy
Space Center, on an Atlas Il launch
vehicle and placed in a geostation-
ary orbit at 101 degrees west. The
satellite is based on the Hughes HS-
601 satellite bus and carries six
spotbeams. And it is just the begin-
ning of the info revolution.

Qualcomm

Qualcomm Inc. of San Diego
provides a geostationary satellite
based mobile communication ser-
vice. The service, called
OmniTRACS (see the ST March/
April issue) is being used in Bosnia
by the Army. “For the first time, Army truck
drivers will have two-way communications
and command control over log distances,”
according to Army logistics analyst John
Waddick.”We expect that the satellite based
system will be particularly useful in the
rugged terrain of southern Europe, where
traditional radio communications are of-

ten impossible”. Omni-
TRACS provides reliable
two-way data communica-
tions evenwhenradio com-
munications are disrupted
by distance or terrain. This
system is being installed in
manyvehicles throughout Eu-
rope. EUTELTRACS isthe Eu-
ropean distributor for the sys-
tem.
Korea, Brazil and Australia
are three other countries where
you can get or will soon be able to
get OmniTRACS service.
OmniTRACS main user is the
trucking/ transportationindustries
and trucking companies all over the
world are signing up for this service.
In Brazil, though , the Police depart-
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mentsare the mostinterested parties. Squad
cars cany a data/radiolocation package so
that headquarters can keep track of their
cars and officers. Korea is ready to start
selling and installing equipment and Aus-
tralia transportation companies have re-
quested demonstrations of the systems ca-
pabilities.

Qualcomm is also developing CDMA
technology to secure Sprint’s next genera-
tondigital cellulartelephonein the Person-
al Communication Service (PCS). At last
years FCC auction of new radio spectrum
for PCS, Sprint Telecommunications Ven-
ture (STV) came out the biggest winner.
They have contracted Nortel to provide
networks and equipment based on
Qualcomms Code Division Multiple Access
(CDMA) technology, the first of its kind.
Nortel will build CDMA PCS networksin 17
major market areas of the United States

Qualcomm is also working with
Globalstar on a LEO /CDMA based
satellite phone system and has awarded
Orbital Mobile Communications, Ltd. the
contract to build the handset. But that’s
another story.

One final note on Qualcomm. J.B. Hunt
trucking has just ordered 6,000
OmniTRACS units for their trucks. Next
time you are driving down the highway take
a close look at that J.B. Hunt semi that
passes you. You may find a satellite antenna
on top of the cab.

ACTS

The Advanced Communications Tech-
nology Satellite (ACTS) was NASA's test

bed for the technology that is now being
used to develop the PCS and mobile satel-
lite systems. This satellite is making world-
wide, cellular phone, fax and data services
possible.

ACTSwaslaunchedin 1993 bt the space
shuttle and is located at 100 degrees West.
The spacecraft is unique in many ways, but
its real magic is the fact thatit can send data
at rates 20 umes faster than any other
method or system. It is this abilitv and its
unique switching system that is making the
Iridium system possible. Iridium is
Motorola’s network of LEO satellites that
will use the ACTS technology.

When phone calls are made through
ACTS they are rousted to ground stations
or electronically switched using one of two
methods. The first is called a baseband
processor switch. The second is called an
intermediate (IF) matrix switch.

The Baseband Processor is used with a
technique called Onboard Stored Baseband
Switched TDMA (Time Division Multiple
Access). In this process calls are grouped
together regardless of their final destina-
tion and packaged or put into one large
package or packet. The process of putting
this large packet together is called multi-
plexing. The signals are then sent to the
satellitein asingle bursttransmission. When
the signals arrive at the satellite each 64
Kbps phone callisdemultiplexed and stored
in memory. From there they are
remultiplexed according to their destina-
tion nation. This processis knownas OSBS/
TDMA.

In the IF Matrix switch, calls are sorted
by destination on the ground, multiplexed
into multiple groups according to desti-
nation then uplinked to the satellite in

ACTS satellite launched from the Space
Shuttle.
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smaller multiple bursts. This is called 8§/
TDMA.

OSBS/TDMA has one clear advantage.
Since the signal or calls are packaged in a
large single group. The signal-to-noise ra-
tio can be improved as much as 3 db by
central processing. The OSBS/TDMA is
best suited for carrying relatively low vol-
ume traffic from hundreds of VSAT type
stations. The SS/TDMA is a less efficient
method that is better utilized by a small
number of high volume stations — less
than 100 — using high volume, trunked
traffic.

ACTS has demonstrated high speed
data rates— 622 Mbps and 696 Mbps —for
short burst transmissions. This also means
that digital voice, data, and fax can be sent
over terrestrial fiber optic networks, like
the Advanced Research Project Agency
(ARPA) Synchronous Optical Network
(SONET). This will help standardize the
speeds on the Global Information Super
Highway now under construction. SONET
uses 696 Mbps Quadriphase (QQPSK) or
Biphase (BPSK) with Forward-Error-Cor-
rection (FEC).

The Army Space Command used ACTS
to provide communications for the Gulf
War at data rates of 1.544 Mega bits per
second. Intelligence, weather and com-
mand information was sent to 1.2 meter
ACTS earth stations to elements of 1st
Cavalry.

The ACTS system is also the test bed for
the Integrated Services Digital Network
(ISDN). It will support simultaneous deliv-
ery of voice, data, and video over single
links to various elements of the Armed
Forces at 64 Kbps. The Army Research Lab
and NTIA are working with NASA to stan-
dardize the ISDN network. Oh, yes. For
those of you so equipped, ACTS has bea-
cons at 20.185 and 27.505 GHz.

There are hundreds of experiments
and continuous research being conducted
through ACTS by several universities, the
military and numerous commercial inter-
est. These projects include preparation for
disaster preparedness and recovery, aero-
nautical communications/air traffic con-
trol, medical research and systems, air-
borne astronomical observations, and
propagation studies to name but a few.
ACTSisundoubtedlyone of the mostimpor-
tantsatellite launched during the last quar-
ter of this century. And it's impact on
information systems, consumer electron-
ics, and services will forever change the way
we live and communicate. ..1ill next time
around. Sy
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By Steve Dye, sdeye99@caol.com

More GPS Applications

s mentioned in the last

column, we will be look-

ing at the technology and
applications of satellite navigation
primarily through the Global Posi-
tioning System (GPS). One appli-
cation in which I myself am in-
volved concerns mapping out the
signal strength, interference levels,
and other parameters of cellular
and Personal Communications Sys-
tems (PCS). This task employs a
GPS receiver, a scanning receiver
oratestmobile,andalaptoploaded
with the appropriate software for
reading the GPS and test mobile
receivers’ data output.

In the design and optimization
phases of a wireless communica-
tions system’s buildout — and par-
ticularly of cellular systems — it is essential
that the coverage area of a serving cell is
quantified, as well as the extent of any
interference it may cause and/or experi-
ence. The practices outlined beloware used
bynearlyall operatorsworldwide and is one
of the most important tools an operator
could use, relying on GPS for a cost effec-
tive, reliable solution.

Figure 1 shows a typical setup as used by
system operators today. The GPS receiver
output is fed to the laptop computer
through the serial port. Information such
as real time, latitude and longitude is pro-
cessed and displayed via the user interface
and stored in a file. The test mobile or
scanning receiver will output data on such
parametersassignal strength, interference,
and system messaging, toone of the laptop’s
other serial ports. The software processes
both inputs and enables an aggregate data
stream combining the GPS and test data
into a data file. A typical data file can be
seen Table 1.

This kind of measurementisknown asa
“drive test,” and is performed on a daily
basis as a means of continually assessing
system performance. Typically, new trans-
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FIGURE 1: Typical Cellular System Signal

Measurements

mitters, power levels, and frequencies are
introduced to the system quite regularly,
and drive tests are required to maintain
system quality. Figure 2 illustrates a typical
plot derived from processing the drive test
data. This example shows the results one
would expect to see following a drive testin
a downtown area. The typical grid pattern
shows that the test vehicle drove up and
down the streets in the town center, and on
highways leading to and from the city. The
software that plots these results can inter-
face with a database loaded with highway
and base station position data to provide a
readable plot.

During the drive test, the test mobile is
continually communicating with the sys-
tem it is being served, yielding a host of
information for the laptop computer to
process. All relevant parameters are pro-
cessed and displayed on the laptop. Once
the drive testis complete, the collected data
is processed further by another program
that produces the plot seen in Figure 2.

The design engineers now have the
ability to choose what parameter they want
featured on the drive test plot. In the ex-
ampleshownin Figure 2, the signal strength
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is displayed with the location of the cell
hand-offs as determined by global posi-
tion.

A cell hand-off occurs when the signal
strength or quality of a mobile call deterio-
rates, generally as a result of the mobile’s
distance from the serving cell. When a cell
that can offer better conditions is reached,
the call is handed off to the new cell.

GPSisvery useful here, as the exactspot
this occurs may need to be optimized, and
GPS allows for constant feedback on a
system’s performance. A range of
signal strengths are chosen and
are represented on the plot by
colors to indicate exactly where
this occurred.

Other equally important pa-
rameters that can be plotted are
noise (C/I+N), messaging such as
hand-off occurrences, server, and
neighboring server’s information
and carrier identities. The analysis
allows really unlimited flexibility
for the designers in assessing the
quality of their system.

By plotting these parameters
against GPS locations, cellular en-
gineers can optimize their systems
since they are able to pinpoint the
exact position of a defect or system
anomality and work backwards to
alleviate the problem.

Performing thisimportant measurment
isa major role for GPS, which calls for easily
available, cost effective GPS receivers. Just
consider the number of licensed wireless
systems in this world today, coupled with
the hundreds more that are planned, and
you can see how this single application
comprises a large market for GPS receivers
and third party software development.

This type of application goes beyond
cellular radio engineering. Radio and TV
stations, to whom range and pattern of
coverage are critical, can now perform a
drive test and plot precisely who can and
cannot receive their signals.

One difficulty in using GPS for this
application was encountered in heavily built-
up areas such as those in downtown New
York or Chicago, inwhich buildings blocked
visibility to a sufficient number of satellites.
And, of course, when passing through tun-
nels or under an overpass system, GPS isno
longer received until the test vehicle ap-
pears in the open again.

Recently, new antennas capable of re-
ceiving GPS in high rise areas have been
made available. Though reception in tun-
nels is still not possible, an antenna manu-
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FIGURE 2: Example of Signal Strength,
System Event and GPS Position Plot

factured by Trimble Navigation Ltd. offers
a 25 dB gain with multipath filtering. This
means that the direct signal can be re-
ceived, or has a greater chance of being
received, due to the high gain, and any
multipath signals encountered in this type
of environment will be filtered out.

One rather interesting application for
GPS that recently caught my attention was
used by country chibs. Have you ever been
out there on the green and suddenly bro-
ken out in a sweat, wondering where you
are relative to the club house and what your
global position is? Well, me neither, but
neither do [ play golf. However, a company
called ProShot manufacturers a patented
OmniGolf system, which provides the club-
house and golfers all the information they
need to preventsuch an episode and more.
The cart, equipped with an LCD display
and communications link, will indicate the
distance from the clubhouse, plus tips and
hazards for the area they are entering. The
clubhouse, on the other end of the commu-
nicationslink, isable to track the location of
each carton the course and keep tabs on all
players’ whereabouts.

This rather abstract application of GPS
only goes to show the extremely broad
market acceptability of GPS. GPS
is becoming a familiar term for

crashed because it was
offcomse. GPSin even
itssimplestform would
have indicated a bear-
ing, a heading, and an altitude with sutfi-
cientaccuracy to get themout of the moun-
tains and onto the correct heading. It has
now been mandated by Congress that all
U.S. AirForce VIP jets will be equipped with
GPS navigation capability by the year 2000.
The other tragedy is that it took such an
eventtolearn what wasan expensive lesson:
That the same technology that allows golf
course club houses to locate a golf cart with
pin-point accuracy is the same technology
that can — if implemented — contribute
immensely in averting such disasters.

A Place in Time

In the feature article I wrote for the
March /April issue of Satellite Times, men-
tion was made of the atomic clocks on
board each satellite. These provide the
extremely accurate timing signals required
for ranging purposes. In modern digital
communications, timing is of the essence.
Multiplexers, de-multiplexers, oscillators,
and circuit switches most all synchronized
to one single time source to ensure correct
time slot allocation and synchronization
between various interconnecting elements
in the svstem.

This can be achieved by utilizing a rack-

mounted rubidium clock in the system
from whichall timing and frequencysignal-
ing is derived. An alternate means is to use
a GPS receiver that processes the GPS tim-
ing signals and provides a variety of fre-
quency outputs for a muhitude of uses,
including digital communication systems.

Trimble Navigation Ltd. of Sunnyvale
California — forever at the forefront of
GPS technology — has a new product that
was designed especially for timing wireless
networks. The Palisade is a device that
integrates a GPS receiver, an antenna, a
power unit, and the alliimportant inter-
face. The unit can be mounted on a tower
orbuildingand issmalland lightenough to
prevent wind loading on the structure to
which it’s mounted.

GPS A-Z

Continuing from our last column, here
isan explanation of more acronyms, abbre-
viations, and phrases:

C/A code: The coarse or clear acquisition code is
also sometimes referred to as the civilian code. It is
modulated on the GPS L1 signal. The L-band
ranges from 350 to 1550 MHz. The L1 signal is
transmitted by each GPS satellite on 1572.42 MHz.
It is a sequence of 1023 pseudorandom, binary,
biphase modulations at a chip rate of 1023 kHz.

Carrier Aided Tracking: This is a signal processing
strategy that uses the GPS carrier signal to achieve
an exact lock on the pseudorandom code.

CDMA: Code Division Multiple Access is a method
that broadcasts a multitude of digitally encoded
signals, each with a unique code, but all on the
same frequency. The receiver with the correct code
will be able to read what all others will see as
noise.

Chip: A chip is the transition time for individual bits
in the pseudo-random sequence, i.e., the time
taken to transit froma‘1"toa‘0’.

Clock Bias: This is the difference between the
clock’s indicated time and true universal time.

Control Segment: A world wide network of GPS
monitoring stations that assures the
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email me at: gpsyes@aol.com. ST
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STRONOMY

Jeff Lichtman

Radio Astronomy Amateur
Project

ince the conception of SARA (Society

of Amateur Radio Astronomers) back

in 1981, manyinteresting projects have
been presented byits members. These have
been reported in the SARA newsletter Ra-
dio Astronomy, and also presented at yearly
meetings at NRAO (National Radio As-
tronomy Observatory) in Green Bank, West
Virginia.

Somne of these projects have been of
tremendous help to me and other SARA
members. In thisissue, 'mgoing to present
one of these projects to the readers of
Satellite Times.

When doing research in any subject,
you musst have the most accurate data pos-
sible in order to validat¢ your research
records.One of the most important items
within the radio telescope block diagram is
the antenna. Without it, you might as well
pack up and go home! The antenna col-
lects the signals and routes them to the RF
amplifier etc. In the study of radio as-
tronomy it is important that we use our
antenna properly.

The antenna is usually stationary in
most amateur radio observatories (merid-
ian transit). If you are ambitious, vou inay
wanttomotorize theantenna. Thisofcourse
allows you to sit in the comfort of a nice

FIGURE 1: Potentiometer at
the Antenna
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potwithathreadedscrewon the shaft of the
pot. Wrap stainless steel fish leader wire on
the screw threads so that as the pot shaft
rotates, the wire is pulled out.

Wrap the pull wire around the antenna
mast. As the mast rotates, it will wind or
unwind the steel wire around the screw on
the pot shaft, thereby rotating the potshaft
and generating a voltage output relative to
the antenna position. A spring or counter
weightisrequired toforce the pot to rewind
the wire when the mast rotates in the oppo-
site direction.

I'he method of getting the signal back
to operating position, is done by a single

pot, The single and ten

sy turn pots will pro@ure a
- - FIGURE 2: voltage of approximately
q three or four volts, pro-
+1ov 1 Typical System portional to the move-
Voltages to Test mentoftheantenna. The
B L Point B (tpB) exact range depends
upon the total inovement
of the sensor pot, size of
I“eg I shaft, etc., but not very

5v 4 o critical.
The minimum and
10 v maximum voliage ob-
TYPICAL SYSTEM VOLTAGES tained is not critical. Ad-
15 v ] TO TEST POINT B just the shaft on the sen-

warm orairconditioned observatory, while
moving the antenna in right ascension or
declination.

A few years ago, one of our past SARA
presidents motorized his antenna installa-
tion. Mr. Chuck Forster, WA9ACI, of Or-
egon, Wisconsin, presented a paper on his
antenna positioner at a SARA meeting at
NRAO. I recently asked Chuck if he would
let me share this with the amateur commu-
nity, and he graciously granted permission.

The requirements for an antenna posi-
tion indicator are:

* Unit must be inexpensive.

* Non<ritical, easy to obtain
components.

¢ Easy to duplicate.
Accuracy within one degree
or less.

+5v o

To generate a feedback sig-

sor pot so the voltage out-
putfrom the centerslider of the sensor pot
is approximately -0.5 volts, with the an-
tenna at minimum position. As the an-
tenna rotates to a higher elevation or azi-
muth position, the sensor pot output volt-
age should rise to a negative voltage. See
Figure 1.

Use a linear pot of 5 to 10K ohms at the
antenna. The old carbon pots found in old
military gear will work fine for elevation
indication. Any good quality ten turn pot
will work for the azimuth or hour angle
$ensor pot.

FIGURE 3. 8-Bit A/D Readout
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nal at the antenna, a single turn
pot with a weighted arm hang-
ing from the pot shaft, is ad-
equate for providing a voltage
output proportional to the an-
tenna position.

For azimuth or hour angle
rotary movement, use a ten turn

Computer
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FIGURE 4. Typical System Voltages
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If the distance from the pot to the posi-
tion indicatoris more than 50 feet, induced
voltages mayinterfere with the output read-
ing from the high impedance position sen-
sor pot. The antenna position sensing out-
put voltage must be “stiffened” by the use of
the op-ampcircuitshownin figure 5 (U1A).

The output from the position sensor is
not usable as received. Referring to figure
5, U2A and U2B, we can move the antenna
to the minimum position, say eight de-
grees, and adjust pot R16, so that the volt-
age at test point C (tpC) equals +0.08 volts.
Moving the antenna to the maximum posi-
tion, say 88 degrees, adjust pot R12 so that
the voltage at tpCis equal to +0.88 volts. By
connecting a digital voltmeter to tpC, you
will then have a digital readout of antenna
position.

For developing voltages for computer
input, the tpCvoltages will be useful. If you
are using an 8-bit A/D (analog to digital)
converter that has an input of -5 to +5 volts
or 0 to +5volts the 0 to 0.9 volt output range
of tpC limits your precision.

Assume you have an 8bit A/D con-
verter with an input of -5 to +5 volts this will
produce a value of 0 to 255 in your com-
puter. If you read 0 to 0.9 volts, you will get
computer values of 0 to 23. The maximum
precision of your computer will be 1/23 or
4.3 %. If you are trying to read 0 to 90
degrees, the error caused by your com-
puter will be 4 degrees, this is not very
accurate. In the case where you are reading
0 to 3.6 volts in azimuth, the computer
error will also be 4 degrees.

One way to reduce the computer error

is to convert the 0 to 0.9 volt signal to a-5 to
+5 volt signal. -5 volts equaling 0 degrees
elevation, and a +5 volt signal equaling 90
degrees. Referring 1o figure 5, circuits U3,
U4A and U4B perform this function.
Earlier, we adjusted the output on tpC
using whatever extreme elevation settings
the antennawas capable of. For the remain-
der ofthe circuit, we must have the antenna
move 0 to 90 degrees to complete the
alignment. If it is not possible to move the
antenna, simply open the jumper at tpC
and apply0to+0.9volts to the input of U3A.
Toadjust circuit U3A, open the jumper

at tpC, apply O volts at tpCand verify 0 volts
attest pointD (1pD). Apply+0.9voltsat tpC
and adjust pot R21 to obtain +10 volts at
tpD. Ifyour A/D accepted 0 to +5 volts, you

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

(770) 992-4959

Q 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
simultaneously, manage database of up to 20,000
satellites; edit, add or delete. Comes with nearly
6,000 NORAD satellite orbital element sets ready
to use. Displays Earth
ground trackson world
maps (orthographic or
equal area) or zoomed
in closeups. Sky maps
of satellite paths with
stars, planets, Sun,
Moon. Space view of
Earth with satellites, at
variable distance from Earth. Local horizon maps
with satellite path in altitude/azimuth bird's eye
view. Satellite RA/Dec, slant range, range rate,
intersatellite range, phase angles, height, altitude &
sky velocities, AOS time & pass duration. IBM &
compatibles, VGA graphics, harddrive.  $149.95
800-533-6666 for VISA/MC, Fax 412-422-9930
E-mail: mail@zephyrs.com
Zephyr Services, 1900 Murray Ave. Dept. S,
Pittsburgh PA 15217. Our 1 5th year. Free Catalog.

Weather Satellite Imagery

@
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\erFAX, Phone/Fax:
Ct, Raleigh, NC 27612

PCMCIA Convertible Capture Card

Best System for Desktop and Laptop

Polar, Goes satellites and HF Fax

Ferfect for boat, vehicle, plane, or home

Low power - PFCMCIA type I

Carrier Peak Sampling Technoiogy

Auto Start/Stop - No tracking/scheduling required

Full Function Software

DOS and Windows

Best NOAA

- Sea surface temperatures
- Coastline and Lat/Lon grid
- Distance Measurement

- Auto start/stop

Best WEFAX, Metecsat, GMS
- Animate Visable, IR & W
- Reads Header. No Schedule!

Best HF Marine Fax
- Wide lock range, easy tuning OFS WeatherFAX
(919) 847-4545 s .
The Best in PC based Weother Satellite Imagery  High \petormancs S sr:““'
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FIGURE 5
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could adjust R21 for +5.0 volts and quit 360 degree drive. As shown in the tabulation below, a

here.

Toadjust circuit U4A, open the jumper
at tpC, apply 0 volts at tpC and adjust R36
for 0 volts at test point E (tpE). Apply +0.9
volts at tpC and adjust R32 to obtain +10
volts at tpE. Leaving +0.9 volts at tpC, adjust
R36 to obtain +5.0 volts at tpE. At this point,
the alignmentis complete, close the jumper
at tpC.

Figure 4 Note: The figures are typical for an
elevation or azimuth circuit. The voltages at tpA
will vary from installation to installation.

If you are only interested in computer
control, you may by-pass the U2A circuit.
However, this is not recommended since
the digital readout available at tpC is very
helpful in checking out or verifying the
calibration of the entire system.

The circuitry described in this column
will provide a high degree of accuracy in
determining the position of your remote
antenna. The circuit will optimize the pre-
cision of the 8-bit A/D converter. The con-
verter converts all input voltages to the
computer withvalues from 0 to 255 produc-
ing a precision of 1 part in 256.

Assuming the circuitry is without error,
the best that an 8-bit A/D converter will be
able to read is within 0.4 % or 0.35 degrees
for a 0 to 90 degree elevation drive. This is
acceptable, but when reading a 0 to 360
degree azimuth drive, the precision is lim-
ited to 1.4 degrees, which is an excessive
additional error toadd to the system. A 9-bit
A/Dwould be just right, reducing the com-
puter error to 0.20 % or 0.7 degrees for a
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You can obtain a ninth bit with your 8
bit A/D converter. Instead of simply read-
ing the A/D one time, read it 10 times, sum
all the values and divide by 10. Below are
some typical values obtained by applying a
constant DC voltage to the computer A/D
and noting the benefits of averaging the
readings.

Test data was obtained by reading the 8-
bit ten times, noting the highest and lowest
single A/D value read each time a batch of
ten reads were completed. Any one of the
single values could become the data used if
only a single read to the A/D were made.

Typical A /D Values

Maximum
Deviation (%) *

Highest Lowest Average
value * value * value*
189 184 185.76
187 184 186.07
188 184 186.46
188 184 185.68
187 184 185.33
189 184 187.21
187 184 185.66
187 184 186.06
189 184 186.82
189 184 186.89
* out of 10 reads

Highest Average Value: 187.21

Lowest Average Value: 185.33

Maximum Deviation of average values (%): 0.73

single A/D read could result in almost 2%
error added to the 0.4 % precision A/D.
Averaging the readings reduces the A/D
reading error to 1.13 % versus 2.4 %. The
above A/D readings included a slight
amount of induced AC ripple on the input
voltage, this reading error is also reduced
by averaging the 8-bit data.

Again, I would like to thank Mr. Chuck
Forster, past president of SARA for allow-
ing me to present this fine example of an
amateur radio astronomy project.

If you have built and tested a project in
the area of radio astronomy, send me the
details. Let me remind our
readers of my previous chal-
lenge. Submit a radio as-
tronomy project and we will
judge it. We will award a first,
second, and third prizes for
the best projects submitted.

1.95 Forthose of youinterested
117 in SARA, we will be holding
1.56 our annual conference at
o NRAO, July 14-17, 1996. For
1 '1 7 more information, contactthe
117 SARA treasurer — Mr. Hal
117 Brashwitz, 3623 West 139th St.,
:gg Cleveland, Ohio, 44111 (216)

2528177. A registration fee
and food fee is charged along
with room costs. If you are
interested in amateur radio
astronomy, you might even
consider joining SARA —
US$26.00 buys alot!
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you see mother Earth in her birthday

suit.
by Wayne Mishler, KG5BI Oh sure, you've seen pictures taken by
email: mishler@aol.com astronauts. You've seen maps of the world.

You've seen drawings and the work of car-
tographers. Butyou've neverseen anything
like the image of Earth created by ARC

Computer Creq.tes rme View Science Simulations, of Loveland, Colo.

They’ve produced cloud-free computer
of plmet Em‘th image which, if printed with magazine-
quality resolution, would cover a 20foot-
wide billboard. Theimage shows
cities, mountains, lakes, deserts
and even cultivation areas. If
you look closely you can see the
clear-cut forests in Siberia, the
blast area of Mount St.
Helens, and even
the Nile’s Aswan
Dam.You'llcatch
yourself trying to
find where you live.
You’ll see the Earth
without those funny
little man-made lines
called boundaries. You’ll
feel kinship with people of
neighboring countries.
Probably the first ques-
tion you’ll ask when you see
The December this rare portrait of Earth will
1995 edition of Earth be: “Okay, how’d they get a pic-
magazine includes ture without clouds?”
several great ARC- The answer is both simple
created earth images and complex. Over a four-
T STEge month period in the spring and
summer of 1992, ARC collected
digital images from weather sat-
ellites and photographs from
the space shuttle. These images
showed Earth from every angle
andundervariousstatesof cloud
cover. At some point in time
nearlyeverykilometer ofEarth’s
surface was photographed at
least once without clouds. While
no single picture showed the
entire planetwithoutclouds, the
collective data was entered into
apowerful computerwhichbuilt
a composite view using only
cloud-free images of each kilo-
meter of the planet’s surface.
The result was a virtual image of
Earth as it would appear from
space with no clouds or haze.
The image was 16 monthsin
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the making. It occupies about two gigabytes
of computer storage. Thar's more than
most personal computers can put on their
hard drives, much less load into RAM. Us-
ing this massive collection of data, ARC’s
computer ¢an project images of Earth as it
would appear at any time of day from any
angle or altitude down to a few hundred
kilometers.

The image can also be printed on pa-
per. In fact you can own a 40-inch-wide
limited edition print showing the Asian,
American, and African hemispheres along
with a close-up of the United States as
viewed from the west coast. An unlaminated
copy is only $45. A laminated copy is $65.
Both versionsare printed with 300 line-per-
inch quality in superb color on heavy pa-
per.
Order by calling 1-800-759-1642. But
don’t wait too long. Remember this is a
limited edition.

Astronomers can tap into
satellite data, aid research
project on new web site

A new site on the World Wide Web
offers professional and amateur astrono-
mers direct access to near real-time data
from ALEXIS, a Los Alamos National Labo-
ratory satellite. All astronomers, including
students and amateurs, are invited to par-
ticipate in the project. The site ¢http://nis-
www.lanl.gov/nis-projects/alexis/) pro-
vides basic information about the space-
craft, photographs, and a menu of options.

The Los Alamos National Laboratory is
operated by the University of California for
the U. S. Department of Energy (DoE.)

Visitors can gain access to the site’s data
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by registering online. Registration is free. A
verification number will be provided via
email. You will need this number to get
access to the data viewer. Once you are
connected with the viewer, go to the primer
on EUV transients. This will describe the
ALEXIS project in moredetailand explain
how to interpret the tables of data.

The $17 million ALEXIS, funded by the
DoE Office of Nonproliferation and Na-
tional Security, was launched about three
years ago to detect bursts of extreme ulira-
violet photons (EUV transients.) Scientists
want to identify the sources of these bursts
and learn more about them. But thev need
your help.

ALEXIS is a relatively small satellite car-
rying EUV telescopes, but ground-based
optical astronomers are needed to look for
visual confirmation of transients detected
by the satellite’s telescopes.

One way to do this is to access the web
site to get coordinates of a likely upcoming
transient, and then train your telescope on

that spot. If you see a
star brighten or fade,
you can call up the web
page to see if ALEXIS
saw anything unusual
in the extreme ultra-
violetrange atthe same
place and time. Con-
sult the web site for in-
formation on how to
report your findings.

How to find
meteorites

There are two ways
to find meteorites. You
can godigin the dirtat
the pointofimpact. Or
you can order one out of the Catalog and
Handbook of Meteorites from Bethany Sci-
ences.

This amazing booklet is more than just
asource of meteorite samples. It is a virtual
library on the samples that the sell. A typical
description of a sample reads like this:

“On February 18, 1948, many Midwest
residents saw a fireball explode and send
meteorite material across a 20-mile-long
field. Over 100stones have been recovered,
including one of the largest stone meteor-
ites ever found. This meteorite, which is a
friable (easily crumbled), lime-poor
enstatite achondrite with some nickel-iron
inclusions, appears almost white.” You can
buy fragments for $45 a gram.

The catalog includes many interesting
articles on well known and lesser known
meteorites that have struck the Earth over
the years. Browsing between its glossy cov-
ersislike delvinginto an encyclopedia~the
more you browse, the harder it is to put
down.

This is one catalog you'll enjoy. You can
get a copy by writing Bethany Sciences, P.
O.Box 3726, Amity Station, New Haven CT
06525. In case you'd rather call than write,
their phone number is 1-203-393-3395.

New catalog offers astronomy
books and software

Ever think of building your own as-
tronomy telescope. You’ll find a book on it
and a lot more in the new 31-page catalog
from Sky Publishing Company.

“Lately the number of books, star at-
lases, computer programs, and other prod-
ucts for astronomy enthusiasts seems to be
expanding faster than the universe itself,”




says Sky Publishing
president and pub-
lisher Richard
Fienberg.

“The 1996 Skv
Publishing Catalog
isyourguidetothe
best of what’s

available todav.

Here you’ll find

more than 200 care-

fully selected books and products,

including 50 that are new to our catalog
this year.”

Tofind outabout their productline, or
10 ask about getting vour own copy of the
catalog, you can call them toll free. The
nuimnber is 1-800-253-0245.

&

Digital television to be
launched in Mid-East

NetHold, an international pay-TV
group, has announced plans to launch a
direct to home (DTH) digitalsatellite tele-
vision service for customers in the Middle
East.

A subsidiarv called MultiChoice has
been granted exclusive DTH rights to dis-
tribute the services of ART (Arabic Radio
and Television) in the region.

The services are to be broadcast via two
Ku-band transponders on the PAS-4 satel-
lite, and uplinked from a ground station
near Rome.

The programming package from
MultiChoice will be the first in the region
to comply with MPEG-2/DVB, which is
rapidly becoming the international stan-
dard for digital television.

EWTN Global Catholic
Network now broadcasts on
AM/FM radio via satellite

EWTN this Spring began delivering
AM/FM service free via satellite to radio
stationsaround the world. Using the reach
of theirsatellite system, the network is now
broadcasting audio in North America on
Galaxy IR, transponder 11, frequency 5.40
MHz (English) and 5.58 MHz (Spanish.)
They are broadcasting internationally on
Intelsat 332.5 degrees, channel 22.7, fre-
quency 5.59 MHz (English) and 5.68 MHz
(Spanish.)

The new service complements the
network’sshort-wave radiostation, WEWN,
which has been beaming 24-hour broad-
casts worldwide for the past three years.

Check the World Wide Web
for satellite needs

Looking for a hard-to-find for your sat-
ellite receiving svstem? Check the KVH
Industries home page on the World Wide
Web. You'll find them at hup://
www.kvh.com. You can browse their prod-
ucts, download brochures, and even ask
questions by email.

“If someone has a question or com-
ment, they will quickly get aresponse,” says
marketing coordinator Sandy Oxx.

KVH Industries designs and manufac-
tures several lines of navigational products
for marine, militarv and commercial nar-
kets. You've seen some of their products
described in this columnin the past, includ-
ingthe TracVision marine satellite tracking
antenna system.
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HearSat-L space buffs move to
Grove web site

In case you’ve been looking for the
HearSat-Lgroupworldwide website, they've
moved to a new web server: http://
www.grove.net/~hearsat.

Evervoneisinvited to participate in their
regular Internet relay chats. “We’ve been
covering major space events in these ses-
sions,” says moderator John Corby. Topics
vary but focus on space events such as the
cdocking between Atlantis and Mir. "The
dockingwasrelayed by one of our founding
subscribers, lvan Artner, from hisstation in
Hungary. Ivan kindly translated the Rus-
sian language into English for us,” Corby
adds.

Since its beginning in November, 1995,
HearSat-L hasgrown to77subscribers from
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13 countries. Their chats can be exciting
for space enthusiasts. If you are interested
in listening to satellites and space commu-
nications, then the Hearsat-L. newsgroup is
Jjust for you.

If vou’d like more information about
the group and//or about subscribing to the
newsgroup, you can reach John via email at
jcorby@headwaters.com. gp
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By Philip Chien

STS-77: More thaom a Cola Break

TS-77 featured the first

shuttle flight with three new

Block I main engines, the
first ascent controlled bv the new
mission control center, and a
record number of rendesvous. But
this is the mission which most
people will remember as the one
where the Coke machine failed to
work.

The payloads featured the
fourth Spacehab flight, the Inflat-
able Antenna Experiment (IAE),
and Technology Experiment Ad-

vancing Missions in Space
(TEAMS).
The commercially-built

Spacehab doubles the shuttle crew
cabin’svolume. SpacehabInc. origi-
nally projected a market for thou-
sands of 57 liter (2 cu. ft.) lockers,
at US$1 million each. But their
only customer was NASA, who
agreed to pay US$184,237,000 for
200 lockers. Spacehab hoped 1o
sell additional lockers to commer-
cial and foreign concerns, but only made
one sale. So most Spacehab lockers were
NASA experiments, or lockers which NASA
gave away to commercial companies.
Spacehab’s planned six missions were cut
back to four.

Spacehab 4 featured a dozen experi-
ments, most notably the Commercial Float
Zone Furnace . Hours of video showing the
crystal growth progress were transmitted -
not the most exciting images from space!
Experimenters wanted 12 samples and got
two bonus samples because everything
worked properly. Amembrane experiment
processed gas permeable polymers. Para-
gon Vision Systemns is studying the material
and plans to make prototype contact lenses
from the tlight material. The ultimate goal
islong-wear contact lenses manufacturered
inspace. Other Spacehab experinents fea-
tured hiology and materials processing.
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NASA Crew photo of the STS-77 members. On
the front row are astronauts John H. Casper
(right), mission commander; and Curtis L.
Brown Jr., pilot. In the rear, from the left, are
astronauts Daniel W. Bursch, Mario Runco Jr.,
Marc Garneau and Andrew S. W. Thomas, all
mission specialists. Garneau represents the
Canadian Space Agency (CSA). (Official NASA photo)

July/August 1996

L —

The most publicized experiment on
this mission was the Fluid Generic
Bioprocessing Apparatus. According to
NASA’s technical documents FGBA stud-
ied:

“..mulli-phase fluid handling in microgravity.
It also investigated physiological modeling in
space, and show associated life sciences system
impacts.”

Sounds like a serious scientific experi-
ment to manipulate a fancy liquid or soine-
thingto dowith the body’s functions - right?
Well - another description could read:

“The FGBA will study how carbonated heverages,
specifically Coca Cola and 1iet Coke, can be
dispensed in space and whether or not astronauts
burp afterwards.”

Was FGBA a legitiinate experiment ora
publicity stunt? NASA points to the
experiment's capabilities to pump two-
phase fluids in microgravity and potential
spacecraft applications. NASA funded
FGBA's US$1.75 million portion of
Spacehab.

CocaColaInc. wanted to use the experi-
ment to investigate future markets, and
mvested US$750,000 in the hardware. Coca
Cola also got plenty of publicity - even the
flight hardware's design. Unlike most ex-
periments with a plain faceplate and
a discrete logo FGBA looks like a
Coke machine and dispenses Coke
into bottles which look like Coke
bottles!

The mostvisually exciting payload
was the Inflatable Antenna. Inflat-
able components have many advan-
tagesovermechanicalstructures. ’ro-
ponents have suggested inflatable
antennas, solar arrays, and
sunshields. NASA’s only large
inflatables were the
early  1960s
Echosatellites
SO many
questions

remain un-
answered.
Could a
large struc-
ture inflate
properly?
Would it hold
its shape?
The inflatable
antenna was packaged in a
box the size of a kitchen table. In-
flated it would occupy one hundred times
thatvolume. Inspace only2.8 grams (.10z.)
of nitrogen was required to pressurise the
14 mmeter (50 foot) diameter antenna. IAE
flew on Spartan, a relatively inexpensive
platforin which provides power, attitucde
control, and data storage.

TEAMSfeatured four independent pay-
loads. The Global Positioning System (GPS)
Attitude and Navigation Experiment
(GANE) used four GPS antennas in the
same configuration planned for space sta-
tion. The Vented Tank Resupply Experi-
ment (VIRE) evaluated fluid handling.
The Liquid Metal Thermal Experiment
(LMTE) examined heat pipes. PAMS, the
Passive Aerodynamically Stabilized Magnet-
callyDamped Satellite, tested satellite stabi-
lization.

Brilliant Eyes Ten Kelvin Sorption
Cryocooler Experiment (BETSCE - pro-



nounced ‘Betsy’) was a mechanical refrig-
erator which may be used to cool detectors
on future spacecraft.

The Aquatic Research Facility (ARF)
flew Sea Urchin, Starfish, and blue mussels.
U.S. and Canadian marine biologists are
studying early development.

Endeavouralso carried twelve Get Away
Specials — inexpensive self-contained ex-
periments. These included a Utah State
University payload which held experiments
for every grade level from kindergarten
through graduate studies, and a Cal Tech
gamma ray burst detector which may solve
one of astronomy’s most perplexing prob-
lems.

The six man crew was assigned a year
before the flight — commander John
Casper, pilot Curt Brown, Canadian mis-
sion specialist Marc Garneau, American
mission specialists Mario Runco and Dan
Bursch, and rookie Andy Thomas, a native
Australian whohad emigrated to the United
States.

In 1983, NASA invited Canada to fly
shuttle payload specialistsand in 1984 Marc
Garneau became the first Canadian toflyin
space. Canadian officials claim that he was
first because of his military background
which was considered desirable due to the
rapid training period, but his French-Cana-
dian Quebec background was certainly
another factor. In 1992 NASA offered to
train two Canadians as mission specialists
with shuttle responsibilities. Chris Hadfield
and Marc Garneau were selected, making
Marc the first astronaut candidate with
spaceflight experience! His 11.5 years be-
tween his spaceflights sets a record which
no astronaut wants to break.

Another crewmember with an unenvi-
ablerecord isDan Bursch. When the shuttle
prepares for launch its three engines are
started in sequence. Normally Main En-
gine Cutoff (MECO) occurs eight and a
half minutes later when the shuttle has
enough velocity. If the computers detect
any potential problems during the startup
sequence an automatic shutoff is com-
manded and the system prevents the solid
rocket boosters from igniting.

The RSLS (Redundant Set Launch Se-
quencer) abortisincredibly exciting, scary,
and eerie to watch in person, but actually a
safe process where the astronauts and
launch team safe the shuttle’s systems.
Shuttle crews practice a simulated engine
cutoff and escape procedures a couple of
weeks before launch.

There have been five RSLS abortsin the

The $750,000 Coke machine didn't work
at first, but astronauts were abie to fix it.

shuttle program —including both of Dan’s
previous missions — STS-51 and STS-68.
He quickly received the nicknmame the
“MECO kid”, and unending ribbing from
his fellow astronauts. Certainly the rest of
the crew had to be admired for their cour-
ageacceptinga flightassignment with him!

STS-77 was especially challenging for
the pilots. The shuttle includes two sets of
propellant tanks — forward and aft. The
shape of the shuttle’s nose limits the size of
the forward tanks, and it’s the limiting
factor for missions which require a lot of
maneuvering. The flight plan called for
four rendezvous — one to retrieve Spartan

. and three with PAMS. NASA is conservative

when it calculates the forward propellant
figures, but the numbers were pessimistic
— Endeavour had 100 kg ¢220 lbs) less
propellant than what was required.

The mission was also power-limited.
Endeavour has five sets of crvogenic tanks
— technically not enough power for the
shuttle and its experiments.

The normal ‘cryo consunption’ num-
bers allow for possible launch delays. As the
shuttle sits cryos evaporate, reducing the
margins. STS-77 was scheduled for nine
planned days plus one energy-dependent
daywhich would be added if enaugh power
was available. For a nine day flight BETSCE
weuld not even be turned on! So the goal
was to launch Endeavour on the first try —
if at all possible.

Launch was scheduled for May 19. Dan
Bursch’s previous aborts were on
everybody’s mind. One unconcerned per-
son was fellowastronautMario Runco—he
hadaperfectlaunch record—twolaunches
in two attempts. So he thought his good
karma would outpower Dan’s bad karma.
Karma, a good launch team, a good set of
engines, and good weather resulted in
launch at the opening of the window.
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On flight day 2 the crew deployed Spar-
tan. After giving Endeavour enough time to
move away Spartan’s onboard timer com-
manded the inflation sequence. Spartan/
IAEwentin toan unexpected end-over-end
tumble, causing the astronauts to use addi-
tional propellant for stationkeeping at a
safe distance. After one orbit the timer
commanded IAE to eject from Spartan.
Many viewers on the ground were able to
see the shuttle and antenna flying in forma-
tion, and some lucky viewers were able to
view the shuttle, Spartan, and antenna as
three separate objects in the sky. A day later
Endeavour rendezvoused with Spartan and
put it back in to the cargo bay for return to
Earth.

PAMS was ejected on flight day four.
The trashcansize satellite was aimed to-
wards Earth, with a slight wobble. PAMS is
a simple structure — a can with a heavy
weight at one end, and magnetic torquer
rods to align the satellite with the Earth’s
magnetic field. The objective was to evalu-
ate a satellite stabilization system which
doesn’trequire any moving parts or propel-
lant.

Experimentersanticipated PAMSwould
rotate itself 90 degrees so the heavy end
would face the flight direction instead of
pointing down towards the Earth. The
magnetic rods would hopefully align with
the Earth’s magnetic field and dampen out
any wobbling or other motions.

There were problems with the laser,
whichwas used todetermine the spacecraft’s
attitude, butoverall the experimenterswere
extremely satisfied with the results. All of
the rendezvous were completed — with
170 kg (374 lbs) excess propellant — al-
most enough for another.

The only significant problem was the
Coke machine. Ground controllers sentup
five pages of troubleshooting instructions.
It wasdetermined that a thermal switch was
probably at fault and engineers developed
a six page procedure for the astronauts to
open up the hardware and bypass the ther-
mal switch with a jumper. The repair was
successful and the astronauts were able to
enjoy a cold coke.

Reentry sighting information was avail-
able on Internet and many ground based
obersevers reported viewing Endeavour as
itstreaked across the United States towards
Florida. Endeavourlanded on May 29 com-
pleting its ten day mission and setting new
records for the number of rendezvous and
time stationkeeping with another object in
space. ST
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By Ken Reitz, KC4GQA

Betting on the Future

f you're like many other Satellite Times

readers, this may be your first exposure

to the world of satellites. And, you’re
more than likely asking yourself funda-
mentalquestions about this whole concept
like: “If High Definition TV (HDTV) be-
comes a reality in my lifetime, does this
mean that TV personalitiessuch as Barbara
Waliters, Dan Rather and Alphons D’mato
will have to wear even more make-up when
they’re on the air?”

By now you've been bombarded by
countless TV commercials showing small
dish satellite TV and how great the advan-
tagesare, for instance, in havingalittle dish
anda big monthlybill as opposed to having
abig dish and a much smaller bill. Anyway,
doesn’t that go against the laws of pysics?
The short answer is no. In Turner’s theo-
rem the size of the dish is disproportionally
equal to the size of your checking account.

DBS v “Full View” Round One

That brings us squarely to the point of
answering your questions regarding satel-
lites and the strain they puton all of us. It’s
clear STreader Vaclav Pesek of Michigan is
feeling the strain as he ponders how to
receive Deutsche Welle TV. He’s done his
homework too and writes:

“..after we read several columns about the C-
band future...one might speculate that the C-
band broadcasts are a shakedown cruise for the
technology...”

I know exactly how he feels. It’s like
buying an expensive cassette player just as
CD players are being introduced.

To properly answer Vaclav’s question,
let’s go shopping for cars. When we start
thinkingaboutwhere we’d like tosink all of
our disposable income, our first thoughtis
to buy a car. But, first we have to ask
questions: What do we need this car for?
Commuting? Touring? Carrying around a

84  SATELLITE TIMES

July/August 1996

bunch of kids? How much do we want to
spend? Do we even have to ask? Are we on
a tight budget?

Ifall a person wantsis towatch Deutsche
Welle TV, the solution is simple: Buya nice
six or seven foot dish (about US$200); a
nice, bottom of the line sat-
ellite receiver (about
US$150); a simple LNBF
(about US$125); throw in
another US$50 for a feed
line and voila! For a little
over US$500 you've got a
complete system for receiv-
ing Deutsche Welle TV all
day, every day, all year long.
With a little careful shop-
ping and haggling you can
getthatprice down toabout
US$150. Now, you can
hardly buy a decent short-
wave radio for thatand here
is a complete satellite TV
system. So, what do you
want, a Cadillac? OK! But, you’ll have to
pay for one.

DBS Vs “Full View” Round Two

Similarly, Bill from New Orleans wants
to see a comparison between the DBS field
of satellite systems and the so-called “Full
View"” systems. A “Full View” system is one
as I've just described except, it has an
actuator motor which drives the dish across
the Clarke Belt from one horizon to the
other allowing one to view all of the satel-
lites (add another US$80). Suppose you
want to watch cable-style programming on
your “Full View” dish, better add another
US$300for the VideoCipher IRSmodule.
Total costof the “Full View” system: US$905.

Now, let’s allow for programming. The
DBS services want us to spend a minimum
of US$30 per month for theirservices (they
get to pick the services). That works out to
US$360 per year so thatafter your DSS dish

celebrates its first birthday you’ve put
US$1,000 into it.

With a “Full View” system you can buy as
much programming as you want or need.
Let’s say you want The Weather Channel,
TBS, American Movie Classics, Turner Clas-
sic Movies, Bravo, and Independent Film
Channel, that would cost about US$6.50
per month. Oh, by the way, you also get
CSPAN I and II, Deutsche Welle TV, NASA
Select, PBS, everyshopping/religious chan-
nel you can name, NBC, FOX, CBS, FX,
and dozens more networks in the clear for
free. That works out to US$78 per year so
thatafteryour “Full View” dish celebratesits
first birthday you've put US$983 into it.

Looming On The Horizon

Now, let’s look down the road a bit. The
currentcrop of C-band sat-
ellites have between 10and
15 years left on them, so
let’s take the expenses out
to five years and see what
we’ve spent. After fiveyears
of subscriptionson the DSS
system: US$1,800. After five
years on the “Full View”
system: US$390. You could
actually afford to throw
away your “Full View” sys-
tem, buy a new one every
five years and still come
out ahead.

Hey, let’s get paranoid!
Suppose one of the DBS
birds was to suffer the same problem that
has bedeviled Anik E2. What would all
those DBS subscribers do? On C-band they
Jjust shuffle the various channels around
and squeeze programmers into every avail-
able transponder, no big deal.

Bill also wanted to know what it would
take to getinternational reception from his
location using a ten foot dish, C- and Ku-
band feeds and LNBs, and a GI 2720R IRD?

Asfor the entertainmentvalue of trying
to watch anything on the Intelsat birds
strung out across the Atlantic, it’s a big
disappointment. Here I'll refer you to the
1996 WRTH Satellite Broadcasting Guide (avail-
able at Grove Enterprises 800-438-8155)
which lists all of the satellites and their
transponders. A quick glance shows that
most programming is spot beamed to Eu-
rope, and/or encrypted. Those thataren’t
are possibly circularly polarized (you’'lllose
precious dB of gain using a linear polarizer
to receive them) and, finally, they’re so far



away from New Orleans that you’ll need a
larger dish than your ten footer to get
anything other than a very noisy signal.

Try Hispasat, a Ku-band bird at 31 de-
grees west. It will be quite a ways down on
your eastern horizon and all the program-
ming, if you see anyat all, will be in Spanish
using the PAL transmission format favored
by Europeans.

Satellite Receiver Resurrection

ST reader James Kakalec writes:

“..I found a C. Itoh Citation 900 receiver the
other day, but it needs a DSB-300. Are these
receivers useful anymore and, if so, what might
I pay for a well used one and what is the DSB-
300?...are they necessary?”

It’s always fun to find antique satellite
gear and putit to use. James, Iasked Brian
Hoopsik of Professional Satellite Repair
(814) 342-5635, aboutyourreceiverand he
told me that the 900 was a block receiver
and that the 300 was the power supply to
the dish drive. The 900, if it still works,
could be used as a stand-alone receiver for
a fixed position dish. In addition, a new
stand-alone dish mover can be purchased
from Skyvision, Inc. (800) 334-6455 This
will not work in conjunction with the 900,
but beside it. Brian also noted that there is
a switch inside the receiver which changes
the input from the LNB to 930-1430 MHz.
You want the switch in the 950-1450 MHz
position. As to price, I wouldn’t pay more
than US$25 for it.

And you see folks, this is what I was
talking about earlier in being able to get
the price down on a “Full View” system. Go
to a hamfest, do a little dumpster diving,
offer to take the junk off the back shelves of
your local dealer. Put an ad in the local
classifieds. Watch more TV!

SCPC, Data and Other
Curiosities

Dwight Talley of Richmond, Virginia,
likes to tinker with satellite gear and notes
thatit would be helpful to have some sort of
indicator at the dish when the satellite
signal is the strongest to facilitate peaking
a system whether it’s a TVRO, DSS, or
GOES (The new Sony DSS systems do have
signal stength indicators on the dish-editor).

Professionals use several different types
of peaking devices. The simplestand cheap-
estisasmallrelative strength peaking meter.
The meter is put in-line between the

feedhorn and the receiver feed line viaa six
or eight foot piece of properly sized coax.
These meters are for the C through Ku-
band frequencies and would not be useful
in the S-band or DBS Ku-band frequencies.
I don’t know of any such peaking aide for
those bands, but it sounds like a great idea
for the dealer trade.

Dwight also wants to be able to use his
ICOM R7000 for Single Channel Per Car-
rier (SCPC) reception and his AEA PK-232
Terminal Node Controller for satellite data
reception. The R7000 receives from 25
MHzto2 GHz,and s easilyused asan SCPC
receiver, but it’s really overkill. And I can’t
recommend dedicatinga radio whose price
tag is around the two grand mark for SCPC
recpetion. I would opt instead for the one
of the many consumer SCPC receivers on
the market from Avcomm, SatScan or Uni-
versal Electronics.

Asfaras copying commercial data trans-
missions on satellite, my understanding is
that they are addressable and that non-
subscribers will not have access. Years ago,
before the advent of digital encryption and
tiers of access, simple hobby data receivers
could copy data streams all around the
Clarke Belt.

Ku-band Reception Questions

F Sing Kwan of Dallas, Texas, is trying to
pick up Ku-band signals from the Anik
satellites using a three foot offset dish, a
Pansat 3500 receiver,andaPro Brand LNBF-.
At the time he wrote his letter, there was
plenty of Ku-band activity on Anik E1. Now
that one of El’s solar panels has stopped
working, the reduced power availability has
decreased transponder activity.

Information from Telesat has it that as
many as 10 of its 32 Ku-band channels will
continue to function at normal levelsin the
future. Still, the reason you can’t receive
anysignal in Big D has to do with the size of
your dish. A well built, ten foot, Ku-band
capable dish will work fine for Anik recep-
tion that far out in the footprint. The ten
foot dish will also be perfect for C-band
reception of Morelos in your area.

Public Radio and SCPC
Reception

Nikki Terranova of San Diego, Califor-
nia, can’t get enough variety in the public
radio offerings of the San Diego area and
wants to know how to receive the program-
ming offered by NPR, PRI, and MPR via
satellite, specifically on SCPC.
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The bad news is that NPR and PRI have
opted to switch from analog SCPC trans-
missions to digital. They've also switched
from Galaxy 4 C-band to Telstar 401 Ku-
band. Continuing with the bad news, there
isno consumer grade digital SCPCreceiver
on the market.

There are a few public radio signals
available in analog form (KSJN-Minneapo-
lis-St. Pauland KUSC-Los Angeles), but not
enough to warrant the investment if all
you're interested in is SCPC radio. Instead,
I would direct you to the myriad audio
subcarriers on C-band, which give not only
the great variety you’re seeking, but excel-
lent audio fidelity as well (a thing always
lacking in home SCPC reception).

On C-band subcarriers you'll find
KLON-FM Long Beach (Jazz ), CJRT-FM
Toronto, Ontario (Fine Arts-Days, Jazz-
Nights) and WUSF-FM Tampa, Florida
(Same programmingas CJRT). ST's Satellite
Services Guide — Audio Subcarrier chart
found in the center of this issue lists over
one hundred such musicand news sources.
It's tough to ask for more. §p
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“FAR OUT”
SIGNALS!

Get these space radio books
by A.R. ‘Tony" Curtis, K3RXK

OUTER SPACE FREQUENCY
OIRECTORY - Satellites,
probes, shuttles, space
stations, non-human signals -
2,100 frequencies ..... $17.95

'| MONITORING NASA
Frequency Directory | COMMUNICATIONS -
Complete guide to receiving
NASA . . ......$12.95

HAMSAT HANDBOOK - All the
amateur radio sats; history,
specs, frequencies, futures
.............................. $19.95

WEATHER RADIO - NOAA, AT
Volmet, Wefax, Sats, many m’f.ﬁ'&?&l
other sources; complete oy
frequency list ............ $14.95

T
Outer Space

aoras e e

See your radio book dealer or order direct
$ U.S. only Add $2 s/h ($3 foreign)
$1 each add'l book
Full catalog $1 (free with order)

ViSAMasterCard Orders
Call 1-800-420-0579 (8 am-6 pm CST)

Tiare Publications
P.O. Box 493
Lake Geneva, Wl 53147
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GOES 8 and 9 WEFAX Broadcasts Schedules

The following WEFAX broadcasts schedule was provided by Satellite Times View from Above columnist Jeff Wallach and the Dallas
Remote Imaging Group.

GOES-8 East WEFAX Schedule
Valid as of May 21, 1996

WEFAX PROOUCT
GOES-92100Z NH IR
MET-5 0000Z D3 IR
MET-5 0000Z D4 IR
MET-5 0000Z D5 IR
GOES-92100Z FD IR
MET-5 0000Z D7 IR
MET-5 0000Z D8 IR
MET-5 0030Z D2 IR
MET-5 0030Z D9 IR
MET-5 0030Z D1 IR
MET-5 0030Z D3 iR
GOES-8 23452 NH IR
wggo 48 HR 250MB HT/TEMP/

W501 72 HR SLP/1000-500TK

W502 72 HR 500MB HT/TEM/WND

GOES-8 2345Z NE IR

GOES-8 23457 SE IR

GOES-8 2345Z NW IR

GOES-8 2345Z SW IR

GOES-8 23452 4KM US IR
GOES-8 2345Z 16KM FD IR
GOES-8 23452 NH WV

GOES-8 23452 NE WV

GOES-8 23457 SE WV

GOES-8 23452 NW WV

GOES-8 23452 SW Wv

GOES-8 00452 NH IR

GOES-8 2345Z 16KM FD WV
GOES-9 0000Z NH IR

GOES-9 0000Z FD IR

NOAA-14 POLAR VIS NH 010E-
080W W026

NOAA-14 POLAR NIR SH 010€-
080W w027

NOAA-14 POLAR DIR NH 010E-
080W W028

NOAA-14 POLAR DIR SH 010E-
080W W029

NOAA-14 POLAR DIR MER 010E-
060W W030

GOES-9 0000Z FD WV

GOES-8 0145Z NH IR

ICE CHART

ICE CHART

ICE CHART

ICE CHART

W064 SIG WX PROG FL250-600
SIG WX PROG FL250-600
MET-5 0300Z D4 IR

MET-5 0300Z D5 IR

NOAA-14 POLAR VIS MER 040W-
110W W031

MET-5 0300Z D7 IR

MET-5 0300Z D8 IR

MET-5 0330Z D2 IR

MET-5 0330Z D9 IR

MET-5 0330Z D1 IR

GOES-8 0245Z NH IR

GOES-8 0245Z NE IR

GOES-8 02457 SE IR

GOES-8 02452 NW IR

GOES-8 0245Z SW IR

GOES-8 0245Z 4KM US IR
GOES-8 02452 16KM FD IR
MET-5 0400Z E1 MOIST

MET-5 0400Z E2 MOIST

MET-5 0400Z E3 MOIST

MET-5 0400Z E4 MOIST

MET-5 0400Z E5 MOIST

MET-5 0430Z D2 IR

MET-5 04302 D1 IR

GOES-9 0300Z NH IR

MET-5 0430Z E6 MOIST

MET-5 0430Z E7 MOIST

MET-5 0430Z E8 MOIST

MET-5 0430Z E9 MOIST
GOES-8 03452 NH IR
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0506
0514

0518
0522
0526
0530
0534
0538
0542
0546

GOES-9 0300Z FD IR

NOAA-14 POLAR VIS NH 080W-
170W W034

NOAA-14 POLAR VIS SH 080W-
170W W035

NOAA-14 POLAR NIR NH 080E-
010E WO036

NOAA-14 POLAR NIR SH 080E-
010E W037

NOAA-14 POLAR VIS MER 100W-
170W w038

NOAA-14 POLAR NIR MER 080E-
010E W039

NOAA-14 POLAR DIR NH 080W-
170W W040

NOAA-14 POLAR DIR SH 080W-
170W W04

NOAA-14 POLAR NIR MER 140E-
070E W032

NOAA-14 POLAR DIR MER 040W-
110W W03

GOES-8 04452 NH IR

MET-5 0600Z C03 VS

MET-5 0600Z D1 IR

MET-5 0600Z D3 IR

MET-5 0600Z D4 IR

MET-5 0600Z D5 IR

MET-5 0600Z D6 IR

MET-5 0630Z D2 IR

MET-5 0630Z C02 VS

MET-5 0630Z C03 VS

MET-5 0630Z C3D VS

MET-5 0630Z C2D VS

MET-5 0630Z D3 IR

MET-5 0630Z D1 IR

GOES-8 0545Z NH IR

GOES-8 0545Z NE IR

GOES-8 05457 SE IR

GOES-8 0545Z NW IR

GOES-8 05452 SW IR

GOES-8 05457 4KM US IR
GOES-8 05452 16KM FD IR
GOES-8 05452 FD WV

GOES-9 0600Z NH IR

GOES-9 0600Z FD IR

GOES-8 0645Z NH IR

GOES-9 0600Z FD WV

NOAA-14 POLAR DIR MER 100W-
170W W042

WO006 24 HR PRECIP ACCUM
VT00Z

WO007 24 HR SFC/1000-500THK
W008 24 HR 500MB HT/WD/TMP
WO009 24 HR 250MB HT/WD/TMP
W014 24 HR 250 MB PROG.
W015 24 HR 250 HT ISOTACHS
WO016 24 HR TROP PRESS/VWS
W017 24 HR TROP PRESS/VWS
W018 24 HR 300 STM/ISOTACHS
WO019 24 HR 300 STM ISOTACHS
W020 24 HR 200 STM ISOTACHS
W021 24 HR 200 STM ISOTACHS
W022 24 HR 500 STM ISOTACHS
W023 24 HR 500 STM ISOTACHS
W010 24 HR 850 STM ISOTACHS
WO011 24 HR 850 STM ISOTACHS
MET-5 0900Z D1 IR

NOAA-14 POLAR DIR NORTH
POLE W043

MET-5 0900Z D4 IR

MET-5 0900Z D5 IR

NOAA-14 POLAR DIR SOUTH
POLE W044

MET-5 0930Z D2 IR

MET-5 0930Z C02 VS

GOES-8 0745Z NH IR

WO012 24 HR 700 STM/ASOTACHS
W013 24 HR 700 STM ISOTACHS
W100 00Z MSL PRES/1000-500TK
W101 00Z MSL PRES/1000-500TK
W102 24HR MSL PRES/1000-

500TK
W103 24HR MSL PRES/1000-
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1430
1435
1440
1445
1450
1455

1500

500TK
W104 48HR MSL PRES/1000-
500TK
W105 48HR MSL PRES/1000-
500TK

GOES-8 0845Z NH IR

GOES-8 0845Z NE [R

GOES-8 0845Z SE IR

GOES-8 0845Z NW IR
GOES-8 0845Z SW IR
GOES-8 08452 4KM US IR
GOES-8 08457 16KM FD IR
SCHEDULE FILE PART-1
SCHEDULE FILE PART-2
WEFAX MESSAGE FILE
GOES-8 0945Z NH IR

W503 48 HR SLP/1000-500TK
W504 48 HR 500MB HT/TMP/

WND

NOAA-14 POLAR VIS NH 170W-
100E WO001

NOAA-14 POLAR VIS SH 170W-
100E W002

NOAA-14 POLAR NIR NH 010E-
080W WOO:

NOAA-14 POLAR NIR SH 010E-
080W WOD:

NOAA-14 POLAR VIS MER 170W-
120E WO005

NOAA-14 POLAR NIR MER 020E-
050W W006

NOAA-14 POLAR DIR NH 170W-
100E W007

NOAA-14 POLAR DIR SH 170W-
100E W008

NOAA-14 POLAR DIR MER 170W-
120E W009

GOES-8 1045Z NH IR

GOES-9 0900Z NH IR

MET-5 1200Z C03 VS

MET-5 1200Z D1 IR

MET-5 1200Z D3 IR

MET-5 1200Z D4 IR

MET-5 1200Z D5 IR

GOES-9 0900Z FD IR

MET-5 1230Z D2 IR

MET-5 1230Z C02 VS

MET-5 1230Z C03 VS

MET-5 1230Z C3D VS

MET-5 1230Z C2D VS

MET-5 1230Z C1D VS

MET-5 1230Z D1 IR

GOES-8 1145Z NH IR

GOES-8 1145Z NE IR

GOES-8 1145Z SE IR

GOES-8 11452 NW IR

GOES-8 1145Z SW IR

GOES-8 11457 4KM US IR
GOES-8 11452 16KM FD IR
GOES-8 11452 NH VS

GOES-8 11452 NH Wv

GOES-8 1145Z NE WV

GOES-8 1145 SE WV

GOES-8 11452 NW WV

GOES-8 11452 SW wv

GOES-8 1245Z NH IR

GOES-8 12457 NH VS

GOES-8 11457 FD WV

GOES-9 1200Z NH IR

GOES-9 1200Z FD IR

TBUS NOAA-9

TBUS NOAA-10

TBUS NOAA-11

TBUS NOAA-12

W505 48 HR 250MB HT/TMP/
WND

GOES-8 13452 NH IR

GOES-8 13452 NH VS

W506 72 HR SLP/1000-500TK
W507 72 HR 500MB HT/TMP/

WND
wg%ii 72 HR 250MB HT/TMP/
WO066 SIG WX PROG FL250-600

1505
1510
1514

SIG WX PROG FL250-600

MET-5 1500Z D1 IR

GOES-9 1200Z FD WV

MET-5 1500Z D4 IR

MET-5 1500Z D5 IR

MET-5 1500Z D6 IR

MET-5 15302 D2 IR

MET-5 1530Z €02 VS

GOES-8 1445Z NH IR

GOES-8 1445Z NE IR

GOES-8 1445Z SE IR

GOES-8 1445Z NW IR

GOES-8 14457 SW IR

GOES-8 14457 4KM US IR
GOES-8 14452 16KM FD IR
GOES-8 1445Z NH VS

GOES-8 14457 NE VS

GOES-8 1445Z SE VS

GOES-8 14457 NW VS

GOES-8 14457 SW VS

GOES-8 1545Z NH IR

GOES-8 1545Z NH VS

GOES-9 1500Z NH IR

GOES-9 1500Z FD IR

NOAA-14 POLAR VIS MER 130E-
060E W010

NOAA-14 POLAR NIR MER 040W-
110W Wo1

NOAA-14 POLAR DIR MER 130€-
060E W012

NOAA-14 POLAR VIS NH 100E-
010E WO013

NOAA-14 POLAR VIS SH 100E-
010E W014

NOAA-14 POLAR NIR NH 080W-
170W W015

NOAA-14 POLAR NIR SH 080W-
170W W016

NOAA-14 POLAR VIS MER 070E-
000E WO017

NOAA-14 POLAR NIR MER 100W-
170W W018

GOES-8 1645Z NH IR

GOES-8 1645Z NH VS

MET-5 1800Z D2 IR

MET-5 1800Z D1 IR

MET-5 1800Z D3 IR

MET-5 1800Z D4 IR

MET-5 1800Z D5 IR

MET-5 1800Z D6 IR

MET-5 1800Z D7 IR

MET-5 1800Z D8 IR

MET-5 1830Z D2 IR

MET-5 1830Z D9 IR

GOES-8 1745Z NH IR

GOES-8 1745Z NE IR

GOES-8 1745Z SE IR

GOES-8 1745Z NW IR

GOES-8 17452 SW IR

GOES-8 1745Z 4KM US IR
GOES-8 1745Z 16KM FD IR
GOES-8 1745Z NH VS

GOES-8 1745Z NE VS

GOES-8 17452 SE VS

GOES-8 1745Z NW VS

GOES-8 1745Z SW VS

GOES-8 1845Z NH IR

GOES-8 1845Z NH VS

GOES-8 17452 FD WV

GOES-9 1800Z NH IR

GOES-9 1800Z FD IR

GOES-9 1800Z FD WV

NOAA-14 POLAR DIR NH P 100E-
010E W019

NOAA-14 POLAR DIR SH P 100E-
010E W020

W047 24 HR SFC/1000/500THK
W048 24 HR 500MB HT/WD/TMP
W049 24 HR 250MB HT/WD/TMP
WO054 250 HT ISOTACHS

WO055 250 HT ISOTACHS

WO056 24HR TROP PRES/VWS
WO057 24HR TROP PRESAVWS
WO058 24HR 300 STM/ISOTACHS




2045 W059 24HR 300 STM/ISOTACHS

2050 W060 24HR 200 STM/ISOTACHS

2055 WO061 24HR 200 STM/ISOTACHS

2100 W062 24HR 500 STM/ISOTACHS

2105 W063 24HR 500 STM/ISOTACHS

2110 GOES-8 19452 NH IR

2114 GOES-8 19452 NH VS

2118 NOAA-14 POLAR DIR MER 070E-
00QE W021

2122 MET-6 21002 D7 IR

2126 MET-52100Z D8 IR

2130 MET-6 2130Z D2 IR

2135 W050 24HR 850 HT ISOTACHS

2140 W051 24HR 850 HT ISOTACHS

2145 W052 24HR 700 HT ISOTACHS

2150 W053 24HR 700 HT ISOTACHS

2155 W150 00Z MSL PRES/1000-500TK

2200 W151 00Z MSL PRES/1000-
500TK

2205 W152 24HR MSL PRES/1000-
500TK

2210 W153 24HR MSL PRES/1000-
500TK

2215 W154 48HR MSL PRES/1000-
500TK

2220 W155 48HR MSL PRES/1000-
500TK

2225 WZ1256 24HR PRECIP ACCUM VT
1

2230 GOES-8 2045Z NH IR

2234 GOES-8 2045Z NE IR

2238 GOES-8 20452 SE IR

2242 GOES-8 2045Z NW IR

2246 GOES-8 20452 SW IR

2250 GOES-8 2045Z 4KM US IR

2254 GOES-8 2045Z 16KM FD IR

2258 GOES-8 2045Z NH VS

2302 GOES-8 2045Z NE VS

2306 GOES-8 2045Z SE VS

2310 GOES-8 20452 NW VS

2314 GOES-8 20452 SW VS

2320 W509 48 HR SLP/1000-500TK

2325 W51DO 48 HR 500M8 HT/TMP/
WN

2330 NOAA-14 POLAR VIS NH 010E-
080W W022

2334 NOAA-14 POLAR VIS SH 010E-
080W w023

2338 NOAA-14 POLAR NIR NH 170W-
100E W024

2342 NOAA-14 POLAR NiR SH 170W-
100E W025

2346 GOES-8 2145Z NH IR

2350 GOES-8 2145Z NH VS

2354 GOES-8 2245Z NH IR

GOES 9 West WEFAX Schedule
Valid as of May 28, 1996

TIME

(UTC) WEFAX PROOUCT

0000 H 0000Z IR NW PS GMS

0005 | 0000Z VS NW PS GMS

0010 A 0000Z IR NW GMS

0015 B 0000Z IR NE GMS

0020 C 0000Z IR SW GMS

0025 D 0000Z IR SE GMS

0030 GOES-92300Z NH IR

0035 GOES-9 2300Z NH VS

0040 W484 PG-WDS & TEMP FL50
0045 W486 48HR 1000 STM/ISOTACHS
0050 W487 48HR 1000 STM/ISOTACHS
0055 W482 SIG WX PROG 400-70MB
0100 W483 SIG WX PROG 400-70M8B
0105 W273 PG-WDS & TEMP FL100
0110 W473 PG-WDS & TEMP FL50
0118 GOES-9 0000Z NH IR

0122 GOES-9 0000Z NW IR

0126 GOES-9 0000Z SW IR

0130 GOES-9 0000Z NE IR

0134 GOES-9 0000Z SE IR

0138 GOES-9 0000Z FD IR

0142 GOES-9 0000Z NH VIS

0146 GOES-9 0000Z US IR

0150 GOES-9 0000Z NK WV

0154 GOES-9 0000Z NW WV

0158 GOES-9 0000Z SW WV

0202 GOES-90100Z NH IR

0206 GOES-9 0000Z NE WV

0210 GOES-9 0000Z SE WV

0214 GOES-9 0000Z FD WV

0218 GOES-8 2345Z NH IR

0222 GOES-8 2345Z FD IR

0226 GOES-8 2345Z FD WV

POLAR DIR NH 010E-080W W028
ICE CHART

ICE CHART

ICE CHART

ICE CHART

H 0300Z {R NW PS GMS

| 0300Z VS NW PS GMS

A 0300Z IR NW GMS

8 0300Z IR NE GMS

C 0300Z IR SW GMS

D 0300Z IR SE GMS

GOES-9 0200Z NH IR

POLAR DIR SH 010E-080W W029
POLAR DIR MER 010E-060W
w030

POLAR VIS MER 040W-110W
Wo031

POLAR NIR MER 140E-070E W032
POLAR DIR MER 040W-110E
W033

GOES-8 0245Z NH IR

GOES-8 0245Z FD IR
GOES-90300Z NH IR

GOES-9 0300Z NW IR
GOES-90300Z SW IR
GOES-9 0300Z NE iR

GOES-9 0300Z SE IR

GOES-9 0300Z FD IR

GOES-9 0300Z US IR

D2 0430Z IR METEQSAT
D10430Z IR METEQSAT

D3 0430Z IR METEQSAT

E6 0430Z MOIST METEOSAT
E7 04302 MOIST METEOSAT
E8 0430Z MOIST METEQSAT
E9 0430Z MOIST METEGSAT
GOES-9 0400Z NH IR

POLAR VIS NH 080W-170W

W034

POLAR VIS SH 080W-170W
w035

POLAR NIR NH 080E-010E W036
POLAR NIR SH 080E-010E W037
POLAR VIS MER 100W-170W
w038

POLAR NIR MER 080E-010E W039
POLAR DIR NH 080W-170W

W040
POLAR DIR SH 080W-170W

woa1

GOES-9 0500Z NH IR

H 0600Z IR NW PS GMS

1 0600Z VS NW PS GMS

A 0600Z IR NW GMS

B 0600Z IR NE GMS

C 0600Z IR SW GMS

D 0600Z {R SE GMS

D2 0630Z IR METEQSAT
€02 0630Z VS METEQSAT
€03 0630Z VS METEQSAT
C3D 0630Z VS METEQSAT
GOES-8 05452 NH IR
GOES-8 0545Z FD IR
GOES-8 0545Z FD WV
GOES-9 0600Z NH IR
GOES-9 0600Z NW IR
GOES-9 0600Z SW IR

W301 ANAL 1000 STM/WDS
W302 ANAL 1000 STM/WDS
W303 ANAL 1000 STM/WDS
W304 ANAL 1000 STM/WDS
W305 ANAL 1000 STM/WDS
W306 ANAL 1000 STM/WDS
W307 ANAL 1000 STM/WDS
W308 ANAL 1000 STM/WDS
W309 PG-WDS & TEMP FL340
GOES-9 0700Z NH IR

W311 PG-WDS & TEMP FL240
W210 PG-WDS & TEMP FL240
GOES-9 0600Z NE IR
GOES-9 0600Z SE IR
GOES-9 0600Z FD IR
GOES-9 0600Z US 1R
GOES-9 0600Z FD WV
POLAR DIR MER 100W-170W
w042

GOES-9 0800Z NH 1R

H 0900Z R NW PS GMS
109002 VS NW PS GMS

A 0900Z IR NW GMS

B 0900Z IR NE GMS

C 0900Z IR SW GMS

D 0900Z iR SE GMS

0930
0934

0950
0954
0958
1002
1006
1010
1014
1018
1022
1030
1035
1040
1045
1050
1055
1100
1105
110
1115
1120
1125
1130
1135
1140
1145
1150
1155
1200
1205
1210
1215
1220
1225
1230
1234
1238
1242
1246

1250
1254
1258
1302
1306
1310
1314

POLAR DIR NORTH POLE
W043
POLAR DIR SOUTH POLE
Wo44

GOES-8 0845Z NH IR

GOES-8 0845Z FD IR

GOES-9 0900Z NH IR
GOES-90900Z NW IR
GOES-90900Z SW IR

GOES-9 0900Z NE IR

GOES-9 0900Z SE IR

GOES-9 0900Z FD IR

GOES-9 0900Z US IR

W214 PG-WDS & TEMP FL100
W215 PG-WDS & TEMP FL50
W216 PG-WDS & TEMP FL50
W217 PG-WDS & TEMP FL340
W218 PG WDS & TEMP FL340
W219 PG WDS & TEMP FL340
GOES-9 1000Z NH IR

W420 PG WDS & TEMP FL240
W221 PG WDS & TEMP FL240
W421 PG WDS & TEMP FL180
W222 PG WDS & TEMP FL180
W422 PG WDS & TEMP FL100
W223 PG WDS & TEMP FL100
W423 PG WDS & TEMP FL50
W430 24HR 1000 STM/ISOTACHS
W431 24HR 1000 STM/ISOTACHS
W432 PG-WDS & TEMP FL50
W440 SIG WX 400-70M8

GOES-9 1100Z NH IR

J1200Z IR NW PS GMS

A 1200Z 1R NW GMS

B 1200Z IR NE GMS

C 1200Z IR SW GMS

D 1200Z IR SE GMS

POLAR VIS NH 170W-100E W001
POLAR VIS SH 170W-100E W002
POLAR NiR NH 010E-080W W003
POLAR NIR SH 010E-080W W004
POLAR VIS MER 170W-120E
w005

GOES-8 1145Z NH IR

GOES-8 1145Z FD (R

GOES-8 1145Z FD WV
GOES-91200Z NH IR
GOES-91200Z NW IR
GOES-91200Z SW IR

GOES-9 1200Z NE IR

GOES-9 1200Z SE IR

GOES-9 12002 FD IR

GOES-9 1200Z US IR

GOES-9 1200Z NH WV
GOES-91200Z NW WV

GOES-9 1200Z SW Wv

GOES-9 1200Z NE WV

GOES-9 1200Z SE WV

GOES-9 1200Z FD WV

POLAR NIR MER 020E-050W
WO006

GOES-9 1300Z NH IR

TBUS NOAA-9

TBUS NOAA-10

TBUS NOAA-11

TBUS NOAA-12

SCHEDULE FILE PART-1
SCHEDULE FILE PART-2

WEFAX MESSAGE FILE

POLAR D{R NH 170W-100E WO007
POLAR DiR SH 170W-100E W008
POLAR DiR MER 170W-120E

W009

GOES-9 14002 NH IR

H 1500Z IR NW PS GMS

J 1500Z VS NW PS GMS

A 15002 NW IR GMS

B 1500Z NE IR GMS

C 1500Z SW IR GMS

D 1500Z SE IR GMS

POLAR VIS MER 130E-060E W010
POLAR NIR MER 040W-110W
Wo11

POLAR DIR MER 130E-060E W012
GOES-8 1445Z NH IR

GOES-8 1445Z FD IR
GOES-91500Z NH IR

GOES-9 1500Z NW IR
GOES-9 1500Z SW IR
GOES-91500Z NE IR

GOES-9 1500Z SE iR

GOES-9 1500Z FD (R

GOES-9 15002 US IR

July/August 1996

GOES-9 15002 NH VS

GOES-9 1500Z NE VS

GOES-9 15002 SE VS

GOES-9 16002 NH IR

GOES-9 1600Z NH VS

W263 SIG WX 400-70MB

W463 SIG WX 400-70M8

W350 ANAL 1000 STM/WDS
W351 ANAL 1000 STMWDS
W352 ANAL 1000 STM/WDS
W353 ANAL 1000 STM/WDS
W354 ANAL 1000 STMWDS
W355 ANAL 1000 STM/WDS

H 1800Z IR NW PS GMS

J 1800Z VS NW PS GMS

A 1800Z iR GMS

8 1800Z IR GMS

C 1800Z IR GMS

D 1800Z iR GMS

GOES-91700Z NH IR

GOES-9 1700Z NH VS

W358 ANAL 1000 STM/WDS
W359 PG WDS & TEMP FL340
W360 PG WDS & TEMP FL340
W361 PG WDS & TEMP FL340
GOES-9 1800 NH IR
GOES-91800Z NW IR

GOES-9 1800Z SW IR

GOES-9 1800Z NE IR

GOES-9 1800Z SE IR

GOES-9 1800Z FD IR
GOES-91800Z US IR

GOES-9 1800Z NH VS

GOES-9 18002 NW VS

GOES-9 18002 SW VS

GOES-9 1800 NE VS

GOES-9 1800Z SE VS

GOES-8 1745 NH IR

GOES-8 17452 FD IR

GOES-8 17452 FD WV

GOES-9 1800Z FD WV

GOES-9 1900Z NH IR

GOES-9 1900Z NH VS

POLAR VIS NH 100E-010E W013
POLAR VIS SH 100E-010E W014
POLAR NIR NH 080W-170W
Wo15

POLAR NIR SH 080W-170W
w016

POLAR VIS MER 070E-000E W017
POLAR NIR MER 100W-170W
Wwo18

POLAR DIR NH 100E-010E W019
POLAR DIR SH 100E-010E W020
POLAR DiR MER 070E-000E W021
POLAR VIS NH 010E-080W W022
POLAR VIS SH 010E-080W W023
POLAR NIR NH 170W-100E W024
H 2100Z IR NW PS GMS

121002 VS NW PS GMS

A 2100Z IR NW GMS

82100Z IR NE GMS

€ 2100Z IR SW GMS

D 2100Z IR SE GMS

GOES-9 2000Z NH IR

GOES-9 20002 NH VS

POLAR NIR SH 170W-100E W025
GOES-8 20452 NH IR

GOES-8 20452 FD IR

W268 PG-WDS & TEMP FL340
W269 PG-WDS & TEMP FL340
W270 PG WDS & TEMP FL240
W470 PG WDS & TEMP FL240
W271 PG WDS & TEMP FL240
W471 PG WDS & TEMP FL180
W272 PG WDS & TEMP FL180
W474 PG WDS & TEMP FL100
GOES-92100Z NH IR
GOES-92100Z NW IR

GOES-9 2100Z SW IR

GOES-9 2100Z NE IR

GOES-9 2200Z NH IR

GOES-9 2100Z SE IR
GOES-92100Z FD IR
GOES-92100Z US IR

GOES-9 2100Z NH VS
GOES-92100Z NW VS
GOES-92100Z SW VS
GOES-92100Z NE VS

GOES-9 2100Z SE VS
GOES-92200Z NH VS

POLAR DIR NH 010E-080W W(026
POLAR DIR SH 010E-080W W027
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By Philip Chien, Earth News

Mir-ely Russicr's Best Spcace Effort

U's been in space for

over a decade, well be-

yond its planned five
year lifetime. It's the largest
object in orbitand has been
the home 1o scores of cos
monauts, visitors{fromother
countries,and evenacouple
of NASA astronauts. It’s Mir
— the pride of the Russian
Space Agency.

Many western space ob-
servers don't feel the same
way about Mir, calling it a
piece of space junk, held
together with bubble gum
and rubber bands. Frank
Culbertson, the U.S. head
of the joint shuttle-Mir ac-
tivities commented, “Mir is
alot like owning an old car.
It may not have all of the
bells and whistles of a new
car,butit’sreliable,and each
morning when it starts up
you're glad that you have
it.” The analogy with an old
car is pretty good. Mir’s core module has
been in space for over ten years, traveling
around the Earth 58,500 times — a distance

of 2.35 billion kilometers., or one and a half

times the distance from Earth to Saturn.

The word ‘Mir’ is usually translated in to
English as ‘peace,” but also means ‘world’
or ‘an autonomous community,” A popu-
lar Russian greeting is ‘Mir o Mir’ — Peace
on Earth.

Mir is the successor to the Soviet Salyut
space stations. From 1971 10 1985, the USSR
operated eight Salyutclass space stations.
The early Salyuts had manv problems, in-
cluding the death of the threc Sovuz 11
cosmonauts. But later Salyuts, including
the Salyut 3 and 5 military manned-Almaz
series, were cxtremelv successful.

The early Salvut | through 5 stations
were temporary structures, filled with most
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of their supplies at launch. The manned
Sovuz spacecraft could only cany two or
three cosmonauts and a very small amount
of fresh supplies, similar to the U.S, Skylab
program. Salvut 6 introduced the second
generation station with two docking ports.
Cosmonauts could be swapped out, keep-
ing the station crewed for longer periods.
Inaddition automated Progress cargo craft
could bring up to 2.500 kg of supplies,
keeping the station in operation almost
indefinitely.

Even before Salyut 7 completed its use-
ful lifetime plans were underway to launch
Mir, a third-generation Soviet space sta-
tion. When Mir’score module was launched
onFebruary 20, 1986, the plan was to gradu-
ally increase its capabilities with specialized
expansion modules over its planned five
year lifetime. Eventually a Mir-2 station

would be built, building upon the experi-
ence gained from the original Mir station,
The fall of the Soviet Union, Russia’s
economy, and Mir's components lasting
much longer than originally anticipated
changed that plan.

The first Mir crew consisted of Leonid
Kizim and Vladimir Solovyov. They docked
their Sovuz T-15 spacecraft with Mir on
March 21, 1986. Aftera 52 day stay they left
Mirtemporarily, Theybecame the firstcrew
in historytovisit two separate space stations,
traveling 2500 km to Salyut
7. Thevspent51 daysaboard
Salyut 7, salvaging anvthing
which was still usable — in-
cluding an acoustic guitar.
These items were loaded
aboard their Soyuz for the
trip back to Mir. On June 25,
Soyuz T-15 undocked from
Salyut 7 and began the 29
hour trip back to Mir. The
crew spent an additional 21
days aboard Mir before re-
turning to Earth.

At first glance the Mir
core moduleisn’t that much
different from Salvut 7. The
keyv difference is a multi-axis
docking module which can
accommodate up to five
spacecraft. In addition, Mir
has an aft docking port, like
Salvat 7.

The Kvant 1 module had
originally been intended for
Salyut 7, but got delayed be-
yond the station’s useful life-
time. It was launched on
March 31, 1987. Kvant didn’t have any
onboard propulsion system so the Func-
tional Service Module was used to rendez-
vous and dock Kvant to Mir’s aft port.

Kvant added attitude (pointing) con-
trol to Mir. Mir can point itself by firing
thrusters, burning fuel which has 10 be
brought up froin the ground. Kvant has six
rapidly spinning gvrodynes. By applving
clectricity the gvros can be spun faster or
slower to point the spacecraft different di-
rections. The gyros use a lot of electricity,
but power is easily generated in space by
solar panels.

Kvant’s scientific pavload is the Roent-
gen X-ray telescope. It was developed by
high energy astronomers from the Soviet
Union, Netherlands, the U.K., Germany,
and the European Space Agency and
launched just in time. A month before




Kvant’s launch a Supernova exploded in
the nearby Large Magellanic Cloud, the
closest Supernova in over 400 years. Kvant's
instruments made the first X-ray observa-
tions of the Supernova.

Mir received its first ham radio equip-
ment in 1988 via a Progress resupply ship,
five years after the shuttle first tested ham
radio aboard a crewed spacecraft. Vladimir
Titov had the honor of the first cosmonaut
amateur license — UIMIR and his flight
engineer Musa Manarov received U2MIR.

Unlike the short-term shuttle missions
where astronauts try to make as many con-
tacts with as many people as possible, the
cosmonauts aboard Mir are more inter-
ested in taking the time to talk to people
and get to know them. An astronaut aboard
the shuttle is only away from family, friends,
and outside human contact for a couple of
weeks. AMircrew can be isolated for several
months — or even a year. Quite often the
cosmonauts find out about world events
and the status of upcoming launches via
ham radio before they find out through
normal channels. Unfortunately the cos-
monautsalso hear manyrumors, oftenfrom
realisticsoundingsources. When there were
rumors that cash-poor Russia was going to
sell Mir to either Japan or the United States,
the cosmonautswereworried about whether
or not they were going to lose their jobs!

Unuil 1989, Mir operations were similar
to Salyut 7. Salyut 7 also had crew swapouts
for continuous presence and expansion
modules docked to its aft port. But Mir’s
plan called for additional large expansion
modules, starting with the Kvant 2.

Kvant 2 was delayed and the Russians
decided it was more prudent to mothball
Mir than waste a crew which was specifically
trained to activate the new Kvant 2 module.
On April 26, 1989, the three person Mir 4
long duration crew left the station operat-
ing in an automatic mode until Kvant 2 was
ready for launch.

September 5, 1989 marked an impor-
tant milestone in the Soviet space program,
and an important date in history. The two
person crew of Alexandr Viktorenko and
Alexandr Serebrovwere launched on Soyuz
TM-8, to begin the fifth long duration mis-
sion aboard Mir. It also marked the start of
continuous human presence in space. Since
thatdate there have always been at least two
cosmonauts in space, a goal the United
States didn’t achieve until STS 76 delivered
American astronautShannon Lucid to Mir.
While there is always the possibility thanan
emergency could cause Mir to be aban-

doned, the Russian Space Agencyand NASA
intend to keep humans in space continu-
ously for the foreseeable future.

Kvant 2 was launched on November 26,
1989. It featured an expanded airlock, and
a ‘flying armchair’, the Sovietversion of the
Manned Maneuvering Unit. Kvant 2 also
included a shower, and an electrolysis sys-
temwhich generates breathing oxygen from
the crew’s waste water and urine.

The Krystall module was launched on
May 31, 1990. Krystall features the APAS-89
docking port which was intended for use
with the Soviet shutde. Krystall’s other ca-
pabilites included materials processing
furnaces, an Earth resources camera, a
hothouse for growing plants, and addi-
tional astrophysics telescopes.

The only Soyuz spacecraft to dock with
Krystall was TM-16, crewed by Gennadiy
Manakovand Alexandr Poleshchuk. NASA
insisted that the Russians prove that the
portactually worked before its first use by a
space shuttle. The normal Soyuz docking
probe was replaced by APAS and TM-16
docked with Krystall in January 1993.

In August 1991 cosmonauts Anatoly
Artsebarsky and Sergei Krikalev had the
unenviable situation of hearing about a
coup which threatened to crush Boris
Yeltsin’s government from space. Flight
controllers sent up reports from the Soviet
Central TV (pro-coup) and Russian Radio
(ant-coup). A couple of months later the
Soviet Union separated into its indepen-
dent republics. Sergei later commented
“There wasn’t anything we could do about
it, so we just concentrated on our work.”

With the changing world situation Presi-
dentBush and Yeltsin signed a space agree-
mentin]June 1992, calling for the exchange
of astronauts and cosmonauts. One U.S.
astronaut would fly a long duration Mir
mission and two Russian cosmonauts would
fly shorter duration shuttle missions. Astro-
nauts Norm Thagard and Bonnie Dunbar
went to Russia to train with the Russian
Space Agency and cosmonauts Vladimir
Titovand Sergei Krikalevcame to the United
States to train with NASA.

In June 1993, the agreement was ex-
panded. The U.S. agreed to pay Russia
$400 million for U.S. astronauts to spend a
total of two years aboard Mir. The $400
million can be thought of as rent for two
years, or as a form of foreign aid. The price
is certainly a bargain — it gives NASA a test
bed for experiments leading up to space
station.

By 1992, Mir’s systems had become com-
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plicated enough, and old enough to re-
quire continuous monitoring. Russian offi-
cials have acknowledged that if Mir was
abandoned for any long period it would
lose control and could not be recovered.

Solar panels gradually lose efficiency
over time. At first, it isn’t a problem, but by
1994, Mir found itself in a severe energy
crisis. The solar arrays were not generating
enough power for all of Mir’s systems and
experiments, and the batteries weren’t
holding enough of a charge for the dark-
ness cycles in each orbit. So all non-essen-
tial equipment had to be shut off. Cosmo-
nauts were limited to experiments which
didn’t require a high power load, and the
materials processing furnaces were shut
off. What most people don’t realize is space
travelers rarely know exactlywhere theyare
over the Earth, they use laptop computers
with the same satellite tracking programs
used by amateur satellite users and satellite
observers. During Mir’s power crisis even
those computers had to be shut off to
conserve power.

The last two expansion modules, Spektr
and Priroda, were both delayed due to the
Russian economy. Spektr arrived on May
31, 1995, over a year behind schedule.
Originally, Priroda was supposed to be in
place by December 1994, which got de-
layed to December 1995, and slipped again
to April 1996.

When Spektr finally entered operation,
its solar panels provided badly needed
power, bringing the Mir complex up to its
nominal power level.

The Docking Module was the only Mir
component to be delivered by the shuttle.
It serves as a standoff to permit the shuttle
to dock with Mir’s Krystall module without
reconfiguring Mir each time. The four
meter long structure keeps the shuttle an
adequate distance from Mir’s solar arrays .

Sinceitwaslaunched withinthe shuttle’s
cargo bay it didn’t need any propulsion
system,rendezvousradar oravionics, power,
or many other spacecraft subsystems. The
Docking Module includes two hard points
for externally mounted payloads. It was
used to carry two solar arrays, one with
Russian solar cells, the other with U.S. solar
cells. By the time you read this article, the
Mir 21 crew should have transferred the
joint U.S/Russian array from the Docking
Module to Kvant 1. The Russian array will
be kept for future use when it’s needed.

Priroda was launched on Apr 23, 1996,
and arrived on Mir on April 26th, finishing
the planned assembly of the Mir complex.
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With the combined Mir core module, Kvant
1, Kvant 2, Krystall, Spektr, and Priroda
modules the Mir complex’s usable crew
volume is 396 cubic meters. (14,000 cubic
feet), finally exceeding Skylab’s 354 cubic
meters (12,500 cubic feet).

The Shuttle-Mir flights have added sig-
nificant capabilities to Mir. Most impor-
tantly the shuttle can bring back large
amounts of cargo. The small Soyuz space-
craft can only hold three cosmonauts, plus
a very small amount of experiments —
about the size of a large book. The shuttle
can also fly a freezer for returning medical
samples.

On the STS 74 mission there was no
requirement to carry any refrigerated
samples up to Mir, so the shuttle crew
decided to carry a special surprise. Com-
mander Ken Cameron convinced shuttle
managers thatitwould make more sense to
operate the freezer with a full load to help
keep the temperature stable, and it was
filled with 4 kg (9 Ibs) of ice cream (minus
the samples the NASA crew used for ‘qual-
ity control’).

The shuttle’s high cargo capacity also
means failed components can be returned
from Mir. Until the STS 71 mission there
was no way to bring back Mir’s failed com-
ponents for analysis. So Russian spacecraft
designers had little data to tell them how
well their equipmentworked or didn’twork.
The shuttle has brought back failed batter-
ies, gyrodynes, and other components, and
even unneeded components for reuse on
future spacecraft. For example, Spektr’s
TORU avionics and docking equipment
were brought back to Earth by STS 71,
recycled and reused for the Priroda mod-
ule.

The Shuttle-Mir missions have a lot of
symbolic value and each flight include sev-
eral carefully orchestrated public affairs
ceremonies. According to NASA Public
Affairs, “The astronauts and cosmonauts
are expected to share their personal views
of this unique experience.” Many symbolic
gifts which the astronauts give to their Rus-
sian colleagues actually make two-way trips
on the shuttle. They're given to the cosmo-
nauts aboard Mir and then handed back to
the astronauts (off camera) for return via
the shuttle and safe keeping until the cos-
monauts finish their missions. One excep-
tion was a United Nations flag which was
launched aboard Soyuz and returned by
the STS 74 mission. The flights overlapped
the 50th anniversary of the founding of the
U.N. and the two crews had a reunion on
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April 22nd, 1996, to present the flag to U.N.
Secretary General Boutros Boutros-Ghali.

Much more important than the official
gifts is personal items which have been
taken to Mir. The STS 74 mission carried
many personal supplies for Shannon Lu-
cid, including several books chosen by her
children for her to read during her five
monthstayin space. The crewalso brought
shampoo, note paper, and other little items
to the Mir 20 crew, including personal
letters from their families. During their
four days together the cosmonauts took
time out to read those letters and compose
replies. STS 74 commander Ken Cameron
commented that those personal letterswere
— to him — the most important things he
returned from Mir.

Each of the five shuttle missions to Mir
has encountered a slightly different con-
figuration:

STS 63 Mir module with Kvant, Kvant 2, and
Krystall (Note — STS 63 made a close
rendezvous and approach, but did not
dock with Mir)

SIS 71 Spektr in place, Krystall on the long axis
(temporary location)

STS74  Krystall on the side location

STS76  Docking Module in place

STS79 Priroda in place

The remaining shuttle missions to Mir
will encounter the same configuration as
the STS 79 mission, with the onlydifference
being whether or not a second Soyuz or
Progress is also docked to Mir.

In the glory-days of the Soviet Union,
cosmonauts aboard Mir were able to com-
municate with ground controllers through
dozens of tracking stations, ships, and air-
craftaround the world. With the fall of the
SovietUnion, the international stationswere
decommissioned, leaving Mir with only a
handful of Russian trackingsites. There are
many times where very little communica-
tions can take place because Mir's passes
over the ground stations take place while
the crew’s asleep. Russia does have two
geosynchronous Altair relay satellites, but
they’re rarely used due to the cost and
requirements to point Mir's antennaat the
satellites.

Valeri Ryumin, the chiefRussian for the
jointShuttle-Mir activities, willinglyacknowl-
edges that while the U.S. might have an
occasional budgetimpasse, Russiawas deal-
ing with constanteconomic problems. “For
you it’s an occasional thing. For us it's
something we have to worry about every
day.”

Recently NASA has agreed to use U.S.
tracking stations to supplement the Rus-
sian tracking network and tests have been
performed with Mir communicating di-
rectly through NASA’s ground stations.
When the shutde is docked to Mir the
shuttle’s VHF radio is often used to give Mir
almost constant communications with its
control center — via the shuttle’s tracking
and communications network.

Lastyear, Russiaapproached NASA with
an unusual problem. It turned out that
Mir’s anticipated lifetime was longer than
anybody expected since components were
outliving their planned lifeimes. Russia
wanted to use Mir as long as possible, and
could notafford to operate both Mirandits
pledged portion of the international space
station. Russia offered a couple of propos-
als, including building the international
space station around Mir’s existing compo-
nents or reusing Mir’s more recent mod-
ules on the international space station.
Building the space station around Mir was
not politically acceptable to the U.S., even
if the technical problems could be solved,
since it would be perceived that the space
station was originally a Russian-only effort.

NASA produced a counter-offer where
three additional shuttle flights would go to
Mir with an additional 6000 kg of supplies,
offsetting the cost of the Progress resupply
ships. In addition, NASA agreed to launch
most of the Russian Solar Power Platform,
reducing the requirement for Russia to
purchase Ukrainian-built Zenit launchers.
Since the Solar Power Platform compo-
nents will ride in the shutte’s cargo bay,
they won’t need any propulsion system,
avionics, or other hardware for the rendez-
vous and docking with space station. At
first, Russia wanted NASA to pay for addi-
tional time aboard Mir. But NASA made it
quite clear thatsince these additional flights
were to help Russia meet its goals, there
would be no payment for any additional
astronaut stays aboard Mir.

By the year 2000, Russia plans to shut
down Mir and concentrate on the interna-
tional space station. By this time, the Mir
core module will have spentover 14yearsin
spaceand have traveled 3.28 billion kilome-
ters. Ground controllers will instruct the
larger expansion modules (Spektr, Priroda,
Krystall, and Kvant 2) to separate from the
core module, and each separate spacecraft
will be commanded to fire its thrusters one
last time — on a destructive reentry overan
unpopulated area, ending the first reus-
able, long term space station. Sp
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Mir Myths and Trivia

There are many rumors, tall tales, and
rather outlandish lies about Mir. Many
events on Mir have gotten so distorted that
it’s hard to recall the original reasons for
the myth.

Certainly the biggest myth about Mir is
that cosmonaut Sergei Krikalev got
‘stranded’ aboard the space station. Ac-
cording to many news media he had noway
of returning to Earth, was alone in space,
was running out of food and water, etc. The
May/June 1996 issue of Satellite Times
(Changes and Challenges, page 19) has a
more accurate description of the

Shannon Lucid was the first American
woman aboard Mir, which should come as
a great surprise to astronauts Bonnie
Dunbar and Ellen Baker. They visited Mir
during the STS 71 mission. Lucidisactually
the first American woman to have a long
duration stay on board Mir.

When Atlantis docks with Mir on the
STS 79 mission this month (August, 1996),
the combined spacecraft will have a total
mass of 218,490 kg (481,681 Ibs). Space-
craft launched on ten separate rockets will
be connected to each other.

Mir Trivia
Vladimir Titov got to see Mir from the in-
side (Mir 3), and from the outside (STS 63)

Anatoly Soloviev was aboard Mir when
Krystall arrived, and went through Krystall's
APAS hatch to enter Mir from Atlantis.

Nikolai Budarin is the only Russian cosmo-
naut to never experience a Soyuz launch.
Vladimir Dezhurov is the only one to never
land aboard a Soyuz.

Valery Polyakov, MD, is

events.

When STS 74 docked with | Module Launch Docking Catalog
Mir in November 1995, many Date Date Number
eople called it the first time
geogle from four countries were | MirCore Module  Feb 20,1986  N/A 16609
; . . Kvant 1 (Quantum) Mar31,1987  Apr12,1987 17845
in space al‘l“‘flsa;“e “.m"'w""’l“ Kvant 2 (Quantum) Nov 26,1989  Dec6,1989 20335
was actually the first ume people | yrysta)l (Crystal) ~ May 31,1990 Jun 10,1990 20635
representing four countries were Spektr (Spectrum)  May 20,1995  May 31,1995 23579
aboard the same spacecraft si- Docking Module Nov12,1995  Nov15,1995 N/A
multaneously. Soyuz TM-23 Feb 21, 1996 Feb 23,1996 23798
On the US. side Atlantis’s Priroda (Nature) ~ Apr23,1996  Apr26,1996 23848
: Progress M-33 Jul 27, 1996 Jul 30, 1996 18D
crew included US. astronauts | yoiicere7g 431 1996  Aug2 1995  TBD

Ken Cameron, Jim Halsell, Jerry
Ross, and Bill McArthur, and Ca-
nadian astronaut Chris Hadfield.
On the Russian side were Russian
cosmonauts Yuri Gidzenko and
Sergei Avdeev, and Thomas
Reiter, a German representing
the European Space Agency.
However, the STS 51G shuttle mission in
July 1985 had space travelers who were
born in four countries. On that mission
American-born  astronauts  Dan
Brandenstein, ].O. Creighton, Steve Nagel,
and John Fabian were joined by American
astronaut Shannon Lucid (whowasbornin
Shanghai, China), and foreign passengers
Patrick Baudry and Salaman Al Saud, rep-
resenting France and Saudi Arabia. It’salso
interesting to note that the STS 46 mission
featured Americans Loren Shriver, Andy
Allen,Marshalvins, Jeff Hoffman, and Costa
Rican-born Franklin Chang-Diaz, the Euro-
pean Space Agency’s Swissastronaut Claude
Nicollier, and Italy’s Franco Malebra. STS
46 overlapped the Mir 11/12 mission with
Soviet cosmonauts Alexandr Viktorenko,
Alexandr Kaleri, Anatoly Soloviev, and
Sergei Avdeev, plus French researcher
Michel Tognini for a total of six different
countries who had given birth to space
travelers.

Many NASA documents claimed that

change.

Note: The Kvant 1 module was delivered to Mir via a tug. The Docking Module was
delivered via the shuttle on the STS 74 mission. While they've been given interna-
tional IDs they never flew as independent spacecraft. All of Mir's components were
launched on Proton (SL-13) rockets with the exception of the Docking Module,
Soyuz, and Progress. Progress M-33 and Atlantis’s launch dates are subject to
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World Radio Network Schedules

WRN1 - European English Service

Astra 1B (19 degrees east) Transponder 22, (VH-
1),11.538 GHz, V-Polarization, Audio Subcarrier
7.38 MHz, All programmes in English. WRN
program information can be heard daily at 0125,
1025 and 2050 BST. Program information is also
available on VH-1 Text page 222, 223, and 224.

All times BST (For Central European Time add one

hour)

0000 - Radio Budapest

0030 - Radio Netherlands

0127 - Earth & Sky (Daily Science Series)

0130 - Radio Prague

0200 - NPR All Things Considered (rpt)

0300 - CBC As It Happens (Mon-Fri)

0300 - CBC tba (Sat)

0300 - CBC tba (Sun)

0400 - Polish Radio Warsaw

0430 - BBC Europe Today (Mon-Fri)

0430 - Glen Hauser's World of Radio (Sat)

0430 - UN Radio From New York (Sun)

0500 - YLE Radio Finland

0530 - Radio Austria Internationa!

0600 - NPR Ali Things Considered (rpt)

0730 - PRI Market Place (Tuesday-Saturday)

0730 - PRI Sound Print (Sunday)

0730 - PRI Dialogue (Monday)

0800 - ABC Radio Australia

0900 - Radio Swiss Int'l (Mon-Sat)

0900 - C-Span Weekly Radio Journal (Sunday)

0930 - Radio Canada Int't (Mon-Fri)

0930 - UN Radio (Sat)

1000 - Radio Prague

1030 - Radio Netherlands

1127 - Earth & Sky (Daily Science Series)

1130 - Channel Africa, Johannesburg (Mon-Sat)

1130 - Glen Hauser's World of Radio (Sun)

1200 - NPR Morning Edition (Monday-Friday)

1200 - NPR Press Club (Sat)

1200 - NPR Weekly Edition (Sun)

1300 - NPR Morning Edition (Monday-Friday)

1300 - NPR Weekend Edition (Saturday & Sunday)

1400 - Radio France International

1500 - Voice of Russia (Mon-Sat)

1500 - VOA Communications World (Sun)

1530 - Radio VIaanderen International

1600 - ABC Radio Australia

1700 - ORF Blue Danube Radio (Monday-Friday)

1700 - Glen Hauser's World of Radio (Sat)

1700 - SABC Network Africa (Sun)

1730 - Radio Netherlands

1825 - News in Esparanto from Polish Radio
Warsaw

1830 - RTE News at Six

1900 - Radio Austria International

1930 - YLE Radio Finland

2000 - RTHK - News from Hong Kong (Mon-Fri)

2000 - UN Radio from New York (Sat)

2015 - Health Watch (Sat)

2000 - Radio Romania International (Sun)

2030 - KBS Radio Korea International

2100 - Radio Sweden

2130 - Polish Radio Warsaw

2200 - NPR All Things Considered

2300 - PRI The World (Mon-Fri)

2300 - NPR Alf Things Considered (Sat & Sun)

WRN2 - European Multi-lingual Service
Eutelsat I F-1 (13 degrees East) Tr 25 (NBC), 10.987
GHz, V-Polarization, Audio Subcarrier 7.38 MHz.
Please note that at all other times the schedule for
WRNT1 - Europe is broadcasts.

All times BST (Subtract five hours for Eastern Time)
0309 - Vatican

0745 - Vatican end

0830 - Vatican start (Sunday only)

0930 - Vatican start (Mon-Sat only)

1130 - Vatican end (not Wednesday)

1200 - Vatican end (Wednesday only)

1200 - Radio Studio Delta start (Mon-Fri only)
1300 - Delta end (Mon-Fri only)

1300 - Vatican start

1530 - Vatican end

1530 - Radio Studio Deita start (Mon-Fri only)
1630 - Delta end

1630 - Vatican start

2230 - Vatican end

2230 - Radio Studio Delta start (Mon-Fri only)
2330 - Delta end (Mon-Fri only)

WRN 2 - N. American Multi-lingual Service
Galaxy 5 (125 degrees West) Tr 6 (TBS) 3.820 GHz,
V-Polarization, Audio Subcarrier 6.2 MHz. Please
note that programmes listed below with an asterisk
(") are subject to pre-emption without notice. WRN
programme information is available on TBS Text page
204.

All times Eastern (For UTC add five hours)

0030 - *Radio Netherlands in Dutch

0125 - *WRN Announcements, until....

0600 - YLE Radio Fintand, News in Finnish

0625 - YLE, News in Swedish

0630 - YLE, News in English

0700 - *WRN Announcements, until....

0800 - RTE News in Irish

0900 - Radio Prague in Czech

0927 - *WRN Announcements, until....

1000 - YLE Radio Finland, Regional broadcasts in
Finnish

1030 - YLE, News in Finnish

1100 - YLE, Features in Finnish

1120 - YLE, Slow speed Finnish

1130 - YLE, News in English

1200 - *WRN Announcements, until....

1400 - *Radio Sweden, News in Swedish

1430 - *"WRN Announcements, until....

1500 - *Radio Vlaanderen International in Dutch

1530 - *Radio Netherlands in Dutch

1625 - *WRN Announcements, until....

1645 - YLE, News in French

1700 - *Polish Radio Warsaw in Polish

1800 - Radio Budapest in Hungarian

1830 - YLE Radio Finland, Rock Music & Talk in
Finnish (Mon-Fri)

1830 - YLE, Phone-in for children in Finnish
(Sat&Sun)

1900 - YLE, News in Swedish

1930 - YLE, News in English

2000 - YLE, Light music in Finnish

2100 - YLE, Documentaries in Finnish (Mon-Thu)

2100 - YLE, Chuch Bells & Concert in Finnish (Sat)

2100 - YLE, New
Classicat
releases in
Finnish (Sun)

2130 - YLE, Light Music in Finnish (Fri only)

2200 - YLE, News in English

2230 - YLE, News in Finnish

2300 - YLE, News in Finnish

2310 - YLE, Religious programme in Finnish
(Sun-Fri)

2320 - YLE, News in Swedish

2323 - YLE, Programme Preview in Finnish

2330 - Radio Austria International in German

WORLD RADIO
nee«t-w r-k

WRN 1 - Africa/Asia-Pacific Service
Intelsat 702 (1 degree West) Tr 23B, 3.9115 GHz,
Circular-Polarization. MPEG2 Audio Stream and
AsiaSat-2 (100.5 degrees East) Tr 10B, 4.000
GHz, H-Polarization, MPEG2 Audio Stream.

All times UTC. For South African Standard Time

add two hours and for Australian Eastern Time

add eleven hours.

0030 - Radio Netherfands

0127 - Earth & Sky (Daily Science Series)

0130 - Radio Prague

0200 - Voice of Russia

0230 - Radio Sweden

0300 - NPR All Things Considered (rpt)

0430 - BBC Europe Today (Mon-Fri)

0430 - Glen Hausers’ World of Radio (Sat)

0430 - BBC Int'l Call (Sun)

0500 - YLE Radio Finiand

0530 - Radio Austria International

0600 - NPR Alt Things Considered (rpt)

0730 - RTE Dublin

0930 - Radio Canada Int't (Mon-Fri)

0930 - UN Radio (Sat)

1000 - Radio Prague

1030 - Radio Netherlands

1127 - Earth & Sky (Daily Science Series)

1130 - Channel Africa, Johannesburg (Mon-Fri)

1130 - BBC Science Magazine (Saturday)

1130 - Glen Hausers’ World of Radio(Sunday)

1200 - NPR Morning Edition (Monday-Friday)

1200 - NPR Press Club (Sat)

1200 - NPR Weekly Edition (Sun)

1300 - RTE Dublin

1400 - Radio France International

1500 - Voice of Russia (Mon-Sat)

1500 - VOA Communications World (Sun)

1530 - Radio Vlaanderen International

1600 - ABC Radio Australia

1700 - ORF Blue Danube Radio (Monday-Friday)

1700 - Glen Hausers’ World of Radio (Sat)

1700 - BBC Int'l Money Prog & Sports Zone (Sun)

1730 - Radio Netherlands

1830 - RTE Dublin

1900 - Voice of America - World News & Mission
Bosnia

1930 - YLE Radio Finland

2000 - Radio Deutsche Welle - News from
Germany

2050 - Esperanto from Polish Radio

2100 - Radio Sweden

2130 - Polish Radio Warsaw

2200 - RTE Dublin
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The Uniden BC9000XLT makes it easy. This superb
desktop scanner is for serious monitors of the 25-550, 760-
1300 MHz (less cellular) spectrum—and the missing cellu-
lar frequencies can be restored by adding our discounted
GRE Super Converter! The BC9000XLT features 500
memory channels, tuning knob, 16-digit alphanumeric dis-
play with adjustable brightness, powerful 2.2 watts of audio,
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D
\FB
AFI

AFS
ALIRS

AIMS

/]
AOC
A-S
ASI(
ATE
BCD
BIH
BIPM
BIT
BPSK
C/A-code
CADC
CDMA
DL
CEP
CMOS

C/No
CRPA

CSOC
CW
DAC
dB
DGPS
D-Level
DIM
DIL.R

DLS
DMA

DoD

DOP
dRMS

DRS

G 4.
OPACE (sLOSSARY

NAVSTAR GPS Related Acronyms and Abbreviations (Courtesy of the U.S. Coast Guard Navigation Center)

Antenna Electronics
Analog to Digital

Air Force Base
Automatic Fault Indi-
cation

Air Force Swation
Attitude and Heading
Reference System
Airspace Traffic Con-
trol Radar Beacon Sys-
tem IFF Mark XII Sys-
tem

Anti-Jamming
Auxilliary Output Chip
Anti-Spoofing
Application Specific In-
tegrated Circuit
Automatic Test Equip-
ment

Binarv Code Decimal
Bureau International
de L'Heure
International Bureau
of Weights and Mea-
sures

Buili-in-Test

Bi Phase Shift Keving

Coarse/Acquisition-
Code
Central Air Data Com-
puter
Code Division Multi-
plex Access

Control Dis-
plav Unit

Circular Er-
ror Probable
Complementary Metal
Oxide Semiconductor
Cartier to Noise Ratio
Controlled Radiation
Pattern Antenna
Consolidated Space
Operations Center
Continuous Wave

Digital to Analog Con-
verter

Decibel (X=10log X
dB) 10

Differennal GP'S
Depot Level

Data Loader Module
Data Loader
Receptable

Data Loader System
Defense  Mapping
\gency

Deparunent of De-
fense

Dilution of Precision
Distance Root Mean
Square

Dead Reckoning Sys-
em

DT&E

ECE¥
ECP
EDM
EFIS

EM
EMCON
ESGN
FAA
FMS
FOM
FRPA
FRPAGP

GaAs
GDhOP

GPS

HDOP

HOW
HSI

HV
HQ USAF
1CD

1CS
IF

IFF

I-Level
IL.S

INS

ION
IOT&E

P
ITS

JPO
/s

JTIDS

Development Testand
Evaluation

Earth-Centered-Earth-
Fixed

Engineering Change
Proposal

Electronic Distance
Measurement
Electronic Flight In-
strument Svstem
Electro Magnetic
Emission Contiol
ElectricallvSuspended
Gyro Navigator

Federal Aviation Ad-
ministration

Foreign Military Sales
Figure Of Merit

Fixed Radiation Pat-
tern Antenna

FRPA Ground Plane

Galliunt Arsenide

Geometric Dilution of

Precision
Global Positioning Sys-
tem

Horizontal Dilution of
Precision

Hand Over Word
Horizontal Situation
Indicator

Host Vehicle
Headquarters US Air
Force
Interface Control
Document

Initial Control Svstemn
Intermediate Fre-
quency

Identification Friend
or Foe

Intermediate Level
Instrument Landing
Svstem

Inertial Navigation Sys-
tem

Institiite of Navigation
Initial Operational
Test and Evaluation
[nstrumentation Port
Intermediate Level
I'est Set

joint Program Office
Jamming 1o Signal Ra-
tion

Joint Tactical Informa-

tion Distribution Svs-
tem

GPS  primary fre-

1.2

LEP
LRIP

1.RU
LO

mbB
MCS
MCT

MH:,
MLV

MmaxCT
MOU
M/S
MSL.
MTBF
MTBM
N/A
NAV-msg
NOSC
NRI.

NS
NSA

NTDS
NTS
OBS
ocCs
O-Level

OTHT

PC
P-Code
PDOP
LSS
Pl

PPM
PPS

PPS-SM

PRN
PTTI

PVT

quency, 1575.42 Mz
GPS secondary fre-
quency, 1227.6 Mz
Linear Eiror Probable
Low Rate Initial Pro-
duction

Line Replaceable Unit
Local Oscillator

Millibar

Master Control Station
Mean Corrective Main-
tenance Time
Megahertz

Mcodium Launch Ve-
hicle

Maximum Corrective
Maintenance Time
Memorandum of Un-
derstanding

Metres per Second
Mean Sea Level

Mean Time Between
Failure

Mean Time Between
Maintenance

Not Applicable
Navigation Message
Naval Ocean Systems
Center
Naval
Labratory
Nanosecond
National
Agency
Nawv Tactical Data Sys-
tem

Navigation Technol-
ogy Satellite

Research

Security

Omni Bearing Select
Operational Control
Svstem

Organization Level
OverThe Horizon Tar-
geting

Personal Computer
Precise Code
Position Dilution of
Precision

Precision Location
Strike System

Pre Planned Product
Improvement

Parts Per Million
Precise Positioning
Service

I’PS Security Module

Pseudo Random Noise
Precise Timeand Time
Interval

Position Velocitv and
Time

RAM
RCVR
RF
RMS
RNAV
RSS
RT
RTCA

RTCM

S/A
SAMSO

SBB
SC
SEP
SI
SIL

SINS
SPS

SRU
STDCDU

TACAN
TAI

TBD
TDOP

TFOM
TTFF

UE
UERE

UHF
USA

USNO
uT
UTC
VDOPr
VHSIC
VLSIC

VOR

WGS-84

YPG

I PPM
1 PPS

July/August 1996

Reliability and Maintain-
ability

Receiver

Radio Frequency

Root Mean Square
Area Navigation

Root Sum Square
Remote Terminal
Radio Technical Com-
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By Bob Grove, Publisher ¢
E-mail address: st@grove.net

Hams Face Loss of VHF /UHF Bands!

proposal by the low-carth-orbiting (LLEO) satellite community would deal a crippling

blow to amateur radio if implemented. A consortium of little LEO proponents is

preparing to petition the upcoming World Administrative Radio Conference (WARC 97)
for up 10 20 megahertz of additional spectrum to accommodate their speculative Personal
Communications Services (PCS) growth. Although they had been granted spectrum previously,
their stunning proposal was made to the Informal Working Group 2A (IWG-2A).

Alarmingly, among their targeted frequency ranges are the two most heavily populated VHF/
UHF amateur radio bands, 144-148 MHz and 420-450 MHz, which theyvare seeking to wrest from
the hams and reallocate to their service. A stroke of the pen would virtually wipe out VHF /UHF
amateur radio, a contemptuous act of ill-conceived self service.

The two meter band, along with thousands of repeaters and associated 70 centimeter links,
is the primary band used for Skywarn weather networks, public safety assistance during disasters
and power outages, satellite communications for both the OSCAR/AMSAT program as well as
the worldwide NASA Shuttle /MIR Satellite Amateur Radio Experiment (SAREX), crowd control
at civic events, moonbounce experiments, cutting-edge communications research and develop-
ment, and many other applications.

Assets in place for these two bands may well be in the hundreds of millions of dollars, with
major manufacturing industries pivotally committed to this service. Arbitrarily reallocating these
bands to a commercial service calls into question the collective competence and judgment of
those who would request or enact such capricious rulemaking.

Although the military resists this alternative, there is plenty of available space in the 225-
400 MHyz spectruin. Just listen sometime; the sound you will hear is that of the vacuum of disuse.
While there are discrete spots of tactical satellite activity, and occasional air-to-ground commu-
nications during exercises, that vast 175 megahertz expanse is shamefully underutilized. Since
the aerospace industry is already manufacturing hardware for this part of the spectrum,
equipment is readily available for the little LEOs.

I would propose this one-minute test of available spectrum in any metropolitan area: Equip
the IWG-2A members with a scanner and have them search the narrow, 4-megahertz-wide, two
meter band, then the enormous, 175-megahertz-wide, UHF military aircraft band to see which
is more active, One sweep should do it.

The clamor for more spectrum extends to other services as well: 138-144 MHz (military), 216-
218 MHz (inland waterways/interactive TV), 401-406 MH/ (meteorological data), 450-460 MHz
(UHF land mobile), 790-862/890-902 MH~ (TV broadcasting/land mobile/cellular telephone),
and 1390-1400/1427-1432 MH/ (aerodefense). There is no reason for empathyforthe little LEO !
industrialists; all the allocations were in place when they developed their system architecture. '

If you would like to share your well-considered thoughts with these rulemakers, write to them
or email them direct. Submit your comments in writing to Olffice of the Secretary, Federal i
Communications Commission, Washington, D.C. 20554, or by e-mail at wrc97@fcc.gov.
Commenters are requested to file an original plus one copy.

T'he comment should reference the Advisory Committee public record number, “Reference
No. ISP-96-005" and the Informal Working Group 2A. The FCC staff will ensure that your
comments will be forwarded to the IWG-2A commiittee.

These individuals would benefit by hearing your thoughtful, non-intimidating thoughts to
help them make a more logical choice than the one which has been presented. Sr
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IT’S EASY TO CAPTURE REALTIME IMAGES LIKE

THIS DIRECTLY FROM SPACE ON YOUR PC!

<« Section of
muiti-spectral
false-colorized
NOAA APT image
of Hurricane An-
drew. This image
was created directly
from a raw image
file using the new
MFCOLOR soft-
ware from Weather
Dynamics. The
bright area south of
Andrew is sun glint.

To find out more
about the
MFCOLOR soft-
ware log onto the
MultiFAX BBS
(716-425-8759).
Download dozens
of images as well
as software, demos,
and up-to-date or-
bital elements.

There is no charge
to use the MultiFAX
BBS, it operates 24

hours a day and
supports up to
28.8KB modems.

MultiFAX offers two professionally featured weather  Both units offer the same powerful capabilities-PLL
satellite demodulators: One model plugs directly into  circuitry for perfectly straight edges on NOAA, GOES,
the expansion slot of your IBM compatible desktop PC, and Meteosat images; 4800 8-bit samples per
the other model interfaces to your PC (laptop, notebook,  second-capture ALL the high APT resolution the NOAA
or desktop) through the parallel port-perfect for  satellites can provide (2-3 miles) in visible and infrared
“crowded” computers or portable applications. (simultaneously) with a full 12 minute recording.
Version 7 Software Features Include: Integrated Satellite Tracking + Kansas s

City Tracker Support + Capture Images to Hard Disk or Memory « PLL The NEW Mult_lFAX MF.'R1l
Sampling + NOAA, Meteor, GOES, Meteosat, HF Fax « “Point & Shoot" User Weather Satellite Receiver
Interface with Mouse Support + 1024x768x256 Colors/64 Gray Levels + Zoom v/ Synthesized Tuning - 10 Programmable Memories
» Simple, Powerful Image Enhancement + 10 User Definable Enhancement v 137-138 MHz in 5 KHz Steps

Palettes « False Colorization « Unattended Recording + Visible and IR - v’ NOAA & Meteor APT )

Animation « Calibrated IR Temperature Readout - “3D" Enhancement + Use ¥ GOES & Meteosat Fine Tuning for Downconverter
Your Images with Hundreds of Other Programs « Printer Support » 2-3 Mile ¥/ Two Independently Adjustable Audio Outputs
Resolution (NOAA) - 3.5 Million 8 Bit Pixels for full NOAA Recording - | ¢ 12 VDC (switchable) at Antenna for Pre-Amp
Latitude/Longitude and Map Overlay (US included) + Reference Audio Tape * ¢ Introductory Price under $250!

Clear, Complete 85+ page lllustrated User's Manual + Much More... Call or Write for Complete Details

Minimum requirements: IBM Compatible Computer with 640 KB Memory and either 1) An 8 or 16 bit ISA slot for the internal
card OR 2) A parallel port (LPT1, LPT2, or LPT3) for the external unit © VGA Card and Monitor + Hard Drive or RAM Disk with
4MB Available Space *+ Receiver and Simple Antenna (dish not required for high resolution polar orbiting satellites)

Internal demodulator with software: Just $2819 lus SEH. Write or call for
more details or check out our Web sitc——http://www.vnct.nct/uscrs/sgzggg/

MultiFAX « Route 1, Box 27 « Peachland, NC 28133 « 704-272-9028
MasterCard/Visa FAX: 704-272-9036 BBS: 716-425-8759




THE SECRET IS OUT?

Advanced Audio at a
Very Affordable Price

We couldn't keep it a secret any longer! 1ICOM’s
taken its acclaimed Next Generation technology and
applied it 10 the world of receivers! The all new
IC-R8500 features many updates of the same
performance found in its renowned big brother,
the 1C-R900C. yet it comes at a fraction of the price!

IF Shift and APF!

Signals come in loud & clear! An IF-Shift function
rejects nearby interfering signals in SSB modes.
An APF (audio peak filter)
provides tone control when
in FM and boosts specific
frequencies when in CW.

http://www.

icomamerica.com 1

(Intesner: 75540525 @ compusesve com ) £ 1996 ICOM America, Inc., 2380-116th Ave. N.E, Bellevue, WA 98004. The ICOM loga is o registered trod

And 10 continue keeping signals coming in loud &
clear, an AFC (auto frequency control) compensales

for any FM. FM-N and WFM station frequency drift.

Extra-Wide Coverage!
All Modes!
Cover frequencies from 100 kHz t0 1.999.99 MHz
using 10 Hz tuning steps. You'll receive SSB (USB,
LSB). AM (Normal. Narrow, Wide), FM (Narrow.
Normal), WFM, and CW!

Built-in Hardware
for the Next Generation
The 1C-R8300 is designed 10 grow along with your
communication needs. Built right in is the famous
ICOM-developed C1-V computer control interface
and an industry standard RS-232C port. This allows

AVAILABLE LATE SUMIMER 1996°

(0! 1C0M’s brothure hoﬂine: (206) 458-6088. or contoct 1C0M Technical Support in the HomNet forum on CompuServe® @75540,525

k of ICOM, Inc. *Specifications are guoranteed

0.1 10 1000 MHz and 124D to 1300 MHz. This device hos not been approved by the Federal Communications Commission. This device is not, and may not be, offered for sale or lease, or sold or leased untit

the approval of the FCC hos been obtainec. 4ll stated specificotions ore subject fo chonge without notice or

bligation. All 1CQM radios significontly exceed FCC regulations limiting spurious emissions

CompuServe is o registerad irodemark of CompuServe, Incorporated, an HER Block Company. R8500696Y

for advanced software control and for the pro-
gramming of up to 800 memory channels (20 banks
of 40 channels). straight off of a PC.

Experience the 1C-R8500)’s superior sound" 1t’s com-
ing this summer. With so many advanced capabili-
ties. we couldn’t keep this receiver a secret for long!

Other IC-R8500 Features:
« High Stability (<30 MHz: 100 Hz. V/UHF: £3 ppm)

« 1000 Memory Scans: 20 Banks of 4} Channels.
100 Skip Scans. 10 Auto Write Memory Scans

+ Selectable AGC Time Constamt

+ §-Meter Squelch (in addition to ordinary noise squelch)

+ Noise Blanker
(SSB/AM)

+ 3 Antenna
Connectors

+ 12VDC/120 VAC

O
ICOM

| THE NEXT GENERATION






