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290 INTERNATIONAL SPACE REPORT 
This month's comprehensive report of space news from around the world. 

298 SATELLITE DIGEST 
Our regular listing of satellite launches resumes covering the period of March to May 1991 . 

300 STS-48 PREVIEW: SHUTTLE 
DISCOVERY TO DEPLOY OZONE­
WATCHING SATELLITE 
The Space Shuttle Discovery is scheduled to blast-off in mid-September with a crew of five 
and the Upper Atmosphere Research Satellite (UARS). STS-48 Lead Flight Director 
AI Pennington briefed Spscefl/ghton the upcoming mission. 

304 BOOK NOTICES 

306 SOCIETY HONOURS HELEN 
SHARMAN, BRITAIN'S 1st ASTRONAUT 
The British Interplanetary Society has awarded Helen Sharman its Special Achievement 
Medal in recognition of her becoming Britain's first astronaut 

308 SOCIETY NEWS 

309 CORRESPONDENCE 
Readers' letters. 

312 STS-43 UPDATE: ATLANTIS MAKES 
'PICTURE PERFECT' FLIGHT 
NASA has described the 42nd Shuttle mission as 'picture perfect'. After a ten-day launch 
delay, the mission proceeded without a hitch. The astronauts deployed a Tracking and 
Data Relay Satellite and conducted numerous scientifiC experiments. The mission ended 
with the first scheduled landing at the Kennedy Space Canter since April 1985. 

- 314 YEVGENI SALEI: A RARE INTERVIEW 
WITH A·ROOKIE COSMONAUT 
During a recent visit to Moscow, Gordon Hooper spoke with Yevgeni Salei, a former cos­
monaut, a unique opportunity as 'rookie' cosmonauts rarely speak to the press. 

316 BRIGHT EYES ON THE E ARTH 
Norman Longdon condudes his feature on the European Remote Sensing satellite, 
ER$-1 , with an eye witness report of the launch from Kourou in French Guiana. 

320 BIS ANNUAL REPORT: 1990 
Mr G.W. Childs reports on his third and final year as President of the British Interplanetary 
Society. 

FRONT COVER: The 204th Deha rocket carries the ASC-2 communications satellite into orbit on 
April13. The satellite is just one of many listed in this month's Satellite Digest 

McDonne/1 Douglas 
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X . ,  
Super PoWers Agree on 

AsUonauVCosmonautExchange 
President Bus h  and President Gor­
bachev h ave s i gned an agreement 
under which a Soviet cosmonaut will 
fly on the American Space Shuttle and 
a U S  astro naut w!l l spend several 
months a board the Soviet Mlr space 
station. The agreement also covers 
other areas of cooperaUon. 

The agreement was signed during the 
recent super power summit in Moscow on 
July 31. No timetable for the cooperative 
venture was given but is widely expected 
a Soviet cosmonaut will fly aboard the 
Space Shuttle Columbia in May 1993 for 
the second Spacelab Ufe Sciences mis­
sion, scheduled to last 13-days. Probably 
in the same year, an Amt.�rican astronaut 
would fly to Mir in a Soyuz TM capsule. 
The astronaut could spend up to six 
months working aboard the Soviet space 
station before returning to Earth. 

The proposal for the exchange was 
developed on the US side by the National 
Space Council, under the chairmanship 
of Vice-President Dan Quayle. 

According to a NASA statement, the 
purpose of the exchange flights is to 
conduct life sclen-:es research of mutual 
interest. "lt would adVance current efforts 
to standardize in-flight medical proce­
dures which would improve comparabil­
ity of data taken by each side," the state­
ment says. 

The exchange would involve the train­
ing of two or three astronauts at Star City, 
near Moscow, and a similar number of 
cosmonauts at the Johnson Space Can­
ter in Houston. 

The two sides plan to exchange medi­
cal equipment for flight on the missions 
and establish a communications link be­
tween the two countries for• use during the 
missions. 

A new joint working group on manned 
space flight will be established as an 
annex to the 1987 US/USSR space sci­
ence agreement to implement the ex­
change flight project. The manned space 
flight JWG will work with the existing JWG 
on Space Biology and Medicine, which 

will be responsible for Implementing the 
life sciences research. 

The agreement also calls for expanded 
cooperation in the monitoring of the 
global environment. dotiJ sides will ex­
change information on their respective 
plans for Earth observation programmes 
and develop cooperation where joint ac­
tion could improve Earth science re­
search and environmental monitoring on 
a global scale and allow the free and open 
international exchange of data from 
those programmes. This cooperation will 
be carried out by the US/USSR Earth 
Sciences JWG. 

lt was also agreed to hold annual meet­
ings between the two governments on 
civil space issues and cooperative activi-, 
ties. 

The JWGs are coordinated on the US 
side by NASA and the Department of 
State-led 'lnteragency Working Group on 
US/Soviet Space Cooperation', under 
the guidance of the National Space Coun­
cil. 

US to Build No New Space Shuttles 
Quayle Announces New Space Launch Policy 

Under the new US National Space 
Launch Policy no new Space Shuttle 
orblters will be built. The policy calls 
for the use of surplus military missiles 
for clvDian satellite launches and the 
development of a new family of un­
manned, expendable rockets. 

"In all probability, we have purchased 
the last Space Shuttle," Vice President 
Dan Quayle said, unveiling the new pol­
icy at Vandenberg Air Force Base in Cali­
fornia on July 24. 

''The Space Launch Policy proposes to 
extend the life span of the Shuttle fleet, to 
maintain the capacity to produce spare 
parts and to operate the system conser­
vatively," Quayle said. 

"The Space Shuttle, with its precious 
human lives, is just too valuable to use on 
missions that don't need its unique capa-

CLASSIFIED ADS 

bilities," he added. 
The decision to build no more arbiters 

does not mean the Shuttle is being 
phased out, the Administration says. 

"As_ far as manned space flight is con­
cerned, the Shuttle will be crucial for 
some time to come," Quayle said. 

The policy rejects a NASA request to 
build a sixth Shuttle arbiter but space 
agency chief Dick Truly said he was 
pleased with the policy. 

"lt is a thoughtful plan that lays out 
important priorities for a new launch sys­
tem, while still maintaining the inherent 
capacity for Shuttle support or production 
in the event of an arbiter loss or other 
demonstrable need," he said. 

The policy calls for surplus military 
missiles to be released for civilian use as 
space launch vehicles. Recent arms re-

duction agr�ements have freed a large 
number of ballistic missiles for other 
applications. • 

However, the policy aims to protect the 
fledgling US private launch industry from 
a flood of cheap ex-military rockets. 11 
states that "due regard to economic im­
pact on the commercial space sector" 
must be considered. 

Under the policy a new family of launch 
vehicles will be developed to carry me­
dium and heavy payloads into orbit. 
NASA, the Department of Defense and 
the Department of Energy are to deliver a 
ten-year plan for implementing the strat­
egy by December 1. The new series of 
rockets will not be man-rated but could be 
qualified for manned flights at a later date. 
The vehicles should reduce launch costs 
by a tenth to about $300 a pound. 
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Second Pegasus Orbits 'IViicro-Satellites' 
First Stage Glitch Mars Otherwise Successful Mission 

The Orb i ta l  Sciences 
C orporation Pegasus 
booster h as success­
fu l l y  c o m pleted Its

' 

second test flight. The 
air- l a u n ched rocket 
orbited seven tiny 
'Microsat'  research 
satellites for DARPA, 
the Defense Advanced 
Research Projects 
Agency. An otherwise 
su ccessf u l  mis s i o n  
was marred by a prob­
lem at first stage sepa­
ration that caused the 
Pega s u s  to veer off 
course. As a result the 
satellites were placed 
In a lower orbit than 
planned, but one that 
should be suffi cient 
for them to accomplish 
their mission. 

The second Pegasus 
differed in two major 
ways from its predeces­
sor. lt was fitted with an 
additional liquid-fuelled 
fourth stage called 
HAPS - the Hy.drazine 
Auxiliary Propulsion 
System. The stage, with 
its three 501b thrusters, 
increases vehicle per­
formance and should 
provide a more precise 
delivery of the payload 
into orbit. The first three 
Pegasus stages use 
solid propellant. 

The second new fea­
ture is the use of a Global 
Positioning System 
(GPS) satellite naviga­
tion receiver. Mounted 
on the avionics deck as 
part of the vehicle's 
guidance and naviga­
tion system, the GPS re­
ceiver aids the accurate 
tracking of the vehicle 
during flight. lt  is 
planned to incorporate 
GPS receivers on all fu­
ture Pegasus missions. 

system was able to com­
pensate for the loss, said 
US Army Major Robert 
Bonometti, the mission 
director for DARPA. 

As ground control­
lers waited for the Peg­
asus fourth stage to in­
ject the satellites into 
orbit, telemetry was lost 
because a USAF track-
ing aircraft was 
grounded by bad 
weather· over Antarc­
t ica. 

l t  was nine hours 
after launch when 
ground controllers fi­
nally made contact with 
the seven tiny satellites. 
Due to the first stage 
separation problem the 
Microsats were not in the 
planned 3 89 nautical 
mile circular orbit but a 
245 x 1 92 nm elliptical 
orbit. According to Bon­
ometti, the satellites can 
perform their mission in 
the lower orbit but will 
probably reenter the at­
mosphere in a year, in­
stead of the planned 
three year lifetime. 

The seven micro­
sats were constructed 
for DARPA by Defense 
Systems Inc. of Virginia. 
The 1 2-sided satellites, 
1 9  centimetres high and 
48 centimetres in diame­
ter, each weighed 22 
kilograms. They were 
designed to provide 
push-to-talk 'bent pipe' 
tactical communica­
tions. They contain a 
'store and forward' capa­
bility and are compatible 
with existing military ra­
dios. Tactical applica­
tions also include the 
relay of data, facsimile 
and low data rate im­
agery. 

"HAPS is Orbital's 
first liquid propellant 
rocket stage and it per­
formed superbly," said 

The second Pegasus booster ignites after being dropped lrom beneath the wing ol a NASA 
852 aircraft (top). A chase plane is visible above the rocket. NASA via OSC 

Orbital Sciences 
Corporation and Hercu­
les Aerospace devel­
oped the Pegasus 

Robert R. Lovell, President of Orbital's 
Space Systems Division. _ "Pegasus also 
broke new ground with the operation of a 
GPS receiver, the fir& time one has been 
flown on a space launch vehicle." 

The Pegasus booster was released 
from the right wing of a NASA modified B-
52 bomber at 10:33 POT on July 17 as the 
aircraft flew due south, 43,1 00 feet over 
the Pacific Ocean about 60 miles off the 
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coast of California. The B-52 had taken off 
from Edwards Air Force Base about an 
hour before. 

Five seconds after release, the Peg­
asus first stage ignited and the winged­
rocket arced skyward. At the end of the 
84-second burn an anomaly of some sort 
occurred at first stage separation caus­
ing the booster to veer off course. 

Fortunately, the rocket's guidance 

launch vehicle under 
contract to DARPA. The winged-rocket 
made its maiden flight on April 5, 1 990. 
Orbital Sciences now has contracts for 1 5  
firm and over 45 optional launches. These 
include contracts for NASA, the US Air 
Force and Sweden. 

The next Pegasus launch is scheduled 
for the Autumn, carrying a US Air Force 
payload. 
Additional Material by Curtls Peebles 
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Crippen Shelves Plans for MIVIU Flight 
Management and Astronauts Differ on Spacewalks 

Shuttle Director Bob Crlppen told 
Spaceflignt he has shelved plans for a 
refllght of the Manned Maneuverlng 
Unit (MMU). Earlier In the Shuttle pro­
gramme, the backpack was used by 
spacewalking astronauts to fly unteth­
ered In orbit The decision highlights a 
difference between NASA manage­
ment and the astronaut corps on the 
frequency of spacewalks. 

The two MMUs were taken out of stor­
age in 1 990 with the intention of flying 
them at the end of this year. Supporters 
of the MM\..1 wanted a flight every 18 
months to demonstrate its different capa­
bilities. They· pointed out that although at 
the present there are no specific tasks for 
the MMU it was important to keep it flight 
ready and obtain further experience in its 
use. 

lt was proposed to use the MMU to 
photograph from a distance Shuttle ma­
noeuvres and water dumps. IMAX and 
infrared cameras could have studied heat 
leaks and collected engineering data 
about the condition of the Shuttle's ther­
mal insulation tiles. 

However, Bob Crippen told 
Spacefllght the plans have been re­
jected. 

"At this time I cannot find a reason to 
use the MMU so I've had them put it back 
in storage," he said. "lt will be available if 
we come up with a reason to use it]" 

· 

Crippen said that because of the 
MMU's limited propellant supplies its 
uses were rather limited. 

"lt's a neat device," he said, "but it 
really doesn't have enough flight time to 
make it useful. Maybe someday we will 
build a better one." 

Martin Marietta, the builders of the 
MMU, recognise this drawback and hdve 
proposed fitting the unit with additional 
nitrogen propellant tanks k· double its 
existing capacity. 

The space agency spent about $20 
million building the two MMUs and mil­
lions more on their development. 

"lt was developed mainly to look at the 
concept," Crippen said. "Could you build 
something that would fly like that? Would 
the control system work? What could 
people physically do with it? And I believe 
it demonstrated all that. So it was a dem­
onstration tool." 

The MMU made its maiden flight in 
February 1 984, when astronaut Bruce 
McCandle:;s became the first human 
satellite as he ventured, untethered, out 
of the payload bay. 

McCandless . lobbied for further flights 
with the MMU before he :aft NASA. Also 
he and other astronauts have called for 
more frequent EVAs to gain experience 
for Space Station Freedom. However, the 
safety conscious NASA management 
shied away from spacewalks just for the 
sake of gaining experience. 

Spacefl/ght understands NASA man-
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Pl ans to photograph water dumps with an IMAX camera mounted on an MMU have been shelved by 
Shuttle Director Bob Crippen. Martin Marietta 

By Steven Young 
At the Kennedy Space Canter, USA 

agement turned down a request for a 
planned spacewalk on STS-31, the · mis­
sion to deploy the Hubble Space Tele­
scope. In the flight plan astronauts Bruce 
McCandless and Kathy Sullivan were to 
be ready to perform an emergency space­
walk to deploy the telescope's solar ar­
rays or antenna if problems were encoun­
tered. During the deployment they wore 
their cooling garments, so at a moment's 
notice they could don the rest of their 
space suits and leave the airlock. With a 
highly trained and experienced crew it 
was proposed the astronauts should per-

The Manned Maneuvering Unit h as probably 
made its last flight. NASA 

form a spacewalk during the flight but Bob 
Crippen is believed to have rejected the 
plan. 

The first American spacewalk since 
November 1985 finally took place on 
Shuttle mission ST8-37, in April. In addi· 
tion to their planned spacewalk Jerry 
Ross and Jay Apt had to make an emer­
gency EVA to deploy a stuck antenna on 
the Gamma Ray Observatory. 

In the three years prior to the Chal­
lenger accident, US astronauts per­
formed 13 spacewalks and chalked up a 
total of 68 hours 41 minutes outside th.e 
orbiter. However, in the three years since 
Shuttle flights resumed, there have been 
just two EV As, totalling 1 0 hours 49 min­
utes. 

In the same three-year period Soviet 
cosmonauts have performed 20 space­
walks, spending more than 90 hours out­
side the Mir space station. The current 
Mir crew has made six spacewalks in five 
weeks. 

The space agency's management and 
its astronauts agree more experience is 
necessary before construction of Space 
Station Freedom can begin. However, 
they differ when it comes to the number 
and frequ�ncy of EVA's required. 

'We picked a rate of one EVA per year 
as a means oi keeping the team familiar 
with how to do them," said Crippen. "One 
a year should be adequate to do that." 

Howevar, speaking before STS-37 
Jerry Ross said he felt spacewalks 
should be performed at least every six 
months. 

"There are of course differences of 
opinion about how often you have to do 
them," said Crippen. " If we find out 
through the next EVAs that we are having 
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r. 
Soviets Cancei/VIir Mission 

Soviet space authorities have can­
celled a launch to the Mlr space station 
that was not even known to have ex­
Isted until the announcement came 
that lt had been called off. The change 
In plans will mean an extended mission 
for cosmonaut Sergel Krlkalev. 

The Soviet State Com miss ion on 
Space decided on July 17 to cancel the 
launch of Soyuz TM-14 ,  apparently 
scheduled for November. The flight will 
be combined with the planned October 2 
launch of Soyuz TM-13, officials said. 
The announcement was a double sur­
prise because the November flight was 
unknown in the West. 

The Red Star newspaper said "the 
current economic situation made it im­
possible" to carry out the original plans. 

The scrapped November mission was 
to have carried the first Kazakh cosmo­
naut to the M i r  station. The Kazakh, 

Takhtar Aubakirov, now replaces fl ight 
engineer Aleksandr Kaleri on the Soyuz 
TM-13 crew consist ing of Aleksand r  
Volkov a n d  Austrian astronaut Franz  
Viehbock. 

At the end of the eight-day mission the 
present Mir  com mander, Anatoli Artse­
barski, will return to Earth in the Soyuz 
TM-1 2 capsule with Aubakirov and 

I' Viehback. Artsebarski's engineer, Krika­
lev, will remain on board Mir with Volkov, 

I 
who coincidentally commanded his pre­
vious mission. 

I I ronically, this is the second time Kri­
kalev has taker Kaleri's place on a mis-1 sion. Kaleri had been assigned to the 
Soviet-French mission in 1 988 but due to 
illness was replaced by Krikalev. 

According to Tass, the back-up crew 
for TM-13 are commander Aleksandr 
Viktorenko, Kazakh Talget M usabayev 
and Austrian Klemens Lotaller. 

Cooling Fails to ·Release 
Jammed Galileo Antenna 

Controllers at the Jet Propulsion Labo­
ratory In California report that an at­
tempt to free the Galileo probe's stuck 
antenna has been unsuccessful. The 
spacecraft's high gain antenna only 
partially deployed when lt was com­
manded to open In April. 

Ground tests have conf irmed that 
three to five of the 1 8  ribs on the umbrella­
like antenna are stuck in the closed posi­
t ion . 

lt is hoped that by cooling the antenna 
parts the stuck ribs may come free. On 
July 1 0 controllers turned Galileo so its 
high gain antenna was shaded from the 
Sun for about 32 hours. The temperature 
of the antenna dropped by 100 degrees C 
but subsequent testing has shown no 
evidence that the ribs were released. 

The antenna was cooled again on  
August 1 2-15. Galileo turned 16!i de-

MMU Continued ••• 

any problems that seem to be driven by 
how often you are doing them we would 
reconsider. But at this time we consider 
that probably doing them annually would 
be sat isfactory." 

Crippen says that since the restructur­
ing of Space Station Freedom the EVA 
requirements for the assembly fl ights 
have been dramatically reduced. 

"lt is not nearly as dependent on EVA," 
he said. "You used to have to go out and 
assemble the truss structure. Now we are 
putting up these pre-integrated struc­
tures and all you have to do is connect the 
things together and you can do that with 
the [robot] arm as opposed to doing EVA." 

Previously three EVAs were required 
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grees away from the Sun to  put the entire 
high-gain antenna behind the large sun 
shield. The antenna stayed in the shade 
longer &nd, in addition, some electrical 
power loads were turned off and shifted 
away from the antenna. These differ­
ences will permit the antenna to cool fur­
ther than it did before. As this issue of 
Spacefllght went to press the results of 
the test were still being analysed. 

On August 7, the Galileo spacecraft 
was about 146 million miles from Earth, 
and 182.4 million miles from. the Sun. The 
probe is speeding towards a flyby of the 
asteroid Gaspra at 41 ,500 m ph. The 
spacecraft should pass about 1 ,000 
miles from the rocky body on October 29. 
Because of the loss of the high gain an­
tenna, Galileo will record its images and 
data from the flyby for later transmission 
on the low gain antenna. 

on many of the station assembly fligbts. 
With the new design only two walks per 
mission will be necessary. 

Despite this NASA intends to perform 
three back-to-back spacewalks next 
April on the maiden flight of the Space 
Shuttle Endeavour. One spacewalk will 
be made to attach a new booste� to the 
stranded lntelsat satellite and two more 
will evaluate construction techniques for 
Space Station Freedom. 

The next spacewalks are planned for 
late-1993/early-1994 when three EVAs 
wil l be requ i red to repair the Hubble  
Space Telescope. 

In 1995 construction of Space Station 
Freedom will begin. In the ten years prior 
to this event the US will have performed 
eight spacewalks on three missions. 

I NEWS IN BRIEF I 
Ariane Success 
The 45th Ariane rocket has successfully 
placed the lntelsat VI F5 telecommunica­
tions satellite into geostationary transfer 
orbit. The Ariane 44L equipped with four 
liquid strap-on motors - the most powerful 
version in the Ariane series - blasteck>ff 
from Kourou in French Guiana at 
12:15:33am BST on August 15. Positioned 
at 14.5 degrees west, over the east Atlantic 
Ocean, lntelsat VI F5 will relay 24,000 tele­
phone circuits and three television chan­
nels. The next Ariane launch is scheduled 
for September 26 when an Ariane 44P -
equipped with four solid propellant strap-on 
boosters- will orbit the second Anik E tele­
communications satellite for Canada's 
Telesat. 

Soviets Launch 
NASA Ozone 
Instrument 
NASA's Total Ozone Mapping Spectrome­
ter (TOMS) is in orbit on a Soviet Meteor-3 
weather satellite after launch by Tysklon 
from Plesetsk at 1 0:14 am BST on August 
15. Since the first TOMS was launched 
aboard NASA's Nimbus-7 satellite in 1978, 
the instrument has provided reliable, high­
resolution daily mapping of global total 
ozone. The Meteor-3/TOMS instrument is 
identical to the Nimbus-7 instrument in 
terms of optics and performance. By 
launching in August, Meteor-3/TOMS will 
be in place to observe the formation of the 
Antarctic ozone "hole" in September and 
October. The ozone "hole" is a large area of 
intense ozone depletion over the _Antarctic 
continent that typically occurs between late 
August and early October and usually 
breaks up in mid-November. 

Astronaut lrwin Dies 
Former astronaut Jim lrwin died of a heart 
attack on August 8 at Glenwood Springs, 
Colorado. He had a long history of heart 
trouble. lrwin was the lunar module pilot on 
Apollo 15. His death came almost exactly 20 
years to the day after he returned from the 
mission. Of the 12 men to walk on the Moon 
he is the first to die. An interview with lrwin 
appeared in the August issue of 
Spacefllght (p.284-287). 

US-Argentine Agreement 
NASA and Argentina have agreed to coop­
erate on a solar physics and astrophysics 
satellite. The Satelite de Aplicaciones Cien­
tificas-B (SAC-Bl will be built by the newl)' 
formed Argentine National Commission of 
Space Activities (CONAE) and the Institute 
of Astronomy and Space Physics will pro­
vide a sorar X-ray instrument. NASA will 
provide an X-ray cosmic background instru­
ment built by Penn State University and X­
ray spectrometers provided by the Goddard 
Space Flight Center. The spacecraft will be 
launched on a US expendable rocket. 
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The BIS Video- Collection 
The British Interplanetary Society Is proud to offer 

a stunning record of man's exploration of space brought to your home by 
The BIS VIdeo Collection. Three new cassettes In this exciting collection are no� i!Yalla��-

The Return to Flight 
On September 29, 1988 Discovery blasted-off from the Kennedy Space 
Center it was the first Shuttle launch since the Challenger accident. 

This video depicts the highlights of the ST5-26 four-day mission. During 
the flight, the five-man crew deployed a Tracking and Data Relay · 

Satellite and performed a series of microgravity experiments. lt con­
cludes with the successful landing at Edwards Air Force Base In Cali­
fornia on October 3. 
There is no commentary on STS-26 Mission Highlights, apart from the 
astronauts' transmissions and occasional announcements from the 
NASA Public Affairs Officer. The tape is accompanied by a FREE mis- · 

sion guide. 
Running Tim11: 57 minutes 1 

CHALLENGER 
Accident Investigation 

On January 28, 1986, the Space Shuttle Challenger exploded 73 seconds after blast­
off from the Kennedy Space Canter. All seven STS 51-L crew members died. 

This video, prepared by the Photo and TV Support Team of the 51-L Data and Design 
Analysis Task Force, documents task force activities and findings. lt also provides a 
concise, technical explanation of the cause of the Challenger accident. 

Running Time: 29 minutes 

A COLLECTION OF "THE MOVIES" 
LA, Earth, Mars and Miranda 

plus 

city. 'Earth- The Movie' begins with animation of the entire planet as i t  is rotating 
in space. lt continues with a point-of-view movement down to the surface and 
past the continents. "Mars - The Movie'features point-of-view movement around 
one geologic area on the planet. A simulated excursion over the Uranian moon, 
Miranda, is showcased on 'Miranda - The Movie'. 

VOYAGER 2 NEPTUNE ENCOUNTER Running Time: 17.5 mins 

Created by the Jet Propulsion Laboratory, this video, features 
four short productions which use satellite/space probe images 
and supercomputer graphic animation. In 'LA. - The Movie' 
the Los Angeles area is seen from space, then the view moves 
downward to provide a point-of-view tour �round the animated 

At the start of this tape is an additional feature, 'Voyager 2 Neptune Encounter'. 
Containing 17 individual segments, this production illustrates the various 
aspects of Voyager's encounter with Neptune. The segments progress from 
computer animation of the Voyager mission to actual photographs of Neptune 
and Triton. 

Running Time: 29 mlns 

Also available: STS-32 Video Highlights. STS-31 Video Highlights. 
The Eagle Has Landed: The Flight of Apollo 11 and STS 41•C Video Highlights 

Tapes are VHS PAL format only. Not com patible with US NTSC system. Please check your equipment is compatible before ordering. 

Please send me the following cassette(s): PieuaTk:k 0 A Collection of 'The Movies' 
0 STS-26 Mission Highlights £1 5 (US$30) 0 Space Shuttle Challenger: Accident I nvestigation 
0 S"J:S-31 M ission Highl ights £1 5 (US$30) 0 The Eagle has Landed: The Flight of Apollo 1 1  
0 STS-32 Mission High lights £1 5 (US$30) 0 STS 41 -C Video Highlights 

Postage & Packing per cassette: £1 (US$2) in the UK. £1.75 (US$3.50) .surface mail overseas. £3.75 (US$7 .50) ainnail. 

I enclose a cheque/PO/International Money Order payable to the British Interplanetary Society totalling £ ........................ . 

Name: 

Address: 

£15 (US$30) 
£1 1 (US$22) 
£1 1 (US$22) 
£1 5 (US$30) 

Send to: The BrtUsh Interplanetary Society, Zl/29 South Lambeth Road, London SW81SZ, England Tel: 071-735 3180 
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Hubble May Need Early Repair 
After Problems wlth Third Gyro 

NASA officials are studying options 
for an e mergency Shuttle m ission 
to repai r  the Hubble S pace Tele­
scope after a third gyro on the ob­
servatory showed signs of  fai lure. 
The space agency was not plan ning 
to v i s it the te l e s c ope u nti l l a te-
1993/early 1994, when new o ptics 
wil l  be Insta lled to correct for the 
tel escope's m i s s h a p e n  pri mary 
m i rror. 

On J uly 26, ground controllers de­
tected something strange in the tele­
scope's No.5 gyroscope or 'gyro'. Al­
though the gyro is performing well, it is 
d rawing a h igher-than-normal electrical 
current, possibly because of dirt or dust 
in its rotor mechanism.  Project officials 
bel ieve the gyro wil l probably only oper­
ate for another year or so. 

The gyros are used  to control the 
spacecraft's p itcl • •  rol l  and yaw so the 
telescope can be pointed at specific tar­
gets. At least three gyros are requ ired to 
position the 1 1 .5 ton ne observatory. I f  
two or more of the four remaining gyros 
fail the telescope would activate its 'Re­
trieval Mode Gyro Package' which would 
place it in a safe mode for 1 5  to 18 months, 
hopefully enough time for a repair m is­
sion to be mounted. Without accurate 
pointing, science operations would have 
to be suspended. 

Two of the telescope's six gyros have 
already fai led - gyro No.6 in December 
1 990 and gyro No.4 in July this year. The 
recent problem with gyro No.5 appears 
different from the previous two failures, 
which aro thought to have been caused by 
radiation damage. Project officials are 
concerned because the gyros,  built by 
Bendix Corp. ,  are designed to operate for 
14 years before failing. 

The telescope was originally designed 
to operate on fou r  gyros but after the 
sewnd gyro failed g round controllers 
used just three gyros, keeping the burth 
in reserve. To their surprise the telescope 
operated more s moothly than before. 
However, after gyro No.5 showed signs 
of failure, the controllers had to operate 
with all four gyros. 

On July 31 , the Washington Post re­
ported NASA was considering an emer­
gency spacewalk as early as next year to 
replace the faulty gyros. 

The Washington Post also reported 
there was growing concern about the 
continuing j itter in the telescope's ESA­
built solar arrays. Som e  engineers be­
lieve the arrays' support booms may suf­
fer from m etal fatigue because of the 
repeated flexing as Hubble passes from 
night to day and vice versa ... If the booms 
were to snap, the spacecraft would be left 
without power and its instr11ments would 
be ruined. 

Hubble Finds "Blue Straggler" Stars 
ABOVE: The core of the globular cluster 47 Tucanae, as imaged by the European 
Space Agency's Faint Object Camera (FOC) onboard the Hubble Space Telescope. 
The telescope's high spatial resolution and ultraviolet sensitivity make it a powerful 
tool for probing the centres of globu(ar clusters. The FQC resolves several hundred 
stars where ground-based images only yield a few dozen stars. At least 21 of these 
stars are exceptionally bright in ultraviolet light HST's UV sensitivity and high reso­
lution allow it to easily separate these so-called "blue straggler" stars from the red 
giant stars which dominate the cluster. 

Blue stragglers may evolve from "old age" back to a hotter and brighter youth 
through stellar collisions and mergers. This high concentration of blue stragglers 
towards the core of 47 Tucanae suggests they are significantly more massive than 
most- of the cluster's stars. Some of blue stragglers could be massive because they 
are really double star systems. Such binary systems may influence the motions of 
thousands of other stars within the cluster. NASA/ESA 

A new set of solar arrays is currently 
under construction at British Aerospace 
in Bristol, England. NASA was planning 
to install the pair oi '12-metre long panels 
during the planned 1 993/94 repair mis­
sion. A British Aerospace spokeswoman· 
said the new arrays would not be ready for 
del ivery u ntil late-1 992. 

In  a statement space agency said no 
specific request for an earlier servicing 
mission has been made, but space sci­
ence officials planned to ask the Shuttle 
programme "to help evaluate alternative 
servicing strategies." 

An agreement laid down before the 
telescope's lau nch , allows the H ubble 

project to request an emergency servic­
ing m i ss ion  at a year's not ice.  P ro­
gramme officials are expected to decide 
by September whether they need an early 
repair m ission.  

Unfortunately, the COSTAR device to 
correct the telescope's spherical aberra­
tion will not be ready in time for a Shuttle 
mission next year and NASA is unlikely 
to have. the funds to stage two rescue 
mis s i o n .  

Meanwhile, despite its problems,  the 
space telescope continues to make excit­
ing d iscoveries .  A recent ly  re leased 
image from ESA's Faint Object Camera, 
shows a cluster of 'blue straggler' stars. 
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Cosmonaut Grechko Visits London 
Georgy Grechko was In London re­
cently to address an a udience of 
schoolchildren at the London Plane­
tarium on the Soviet Space Programme 
and his three space missions. lt was 
part of the programme to launch the 
"Space Trail" which opened In June. 
He was accompanied by Plet Smold­
ers, a well known writer on the Soviet 
Space Programme. 

During his talk Grechko confirmed his 
participation as a member of the Lunar 
programme on the third crew. He also 
stated his support for space stations, 
although he said he  preferred man­
tended stations as they seemed to offer 
greater scientific potential. He also ad­
mired the concept of the AN-225-HOTOL 
launch combination. 

When answering questions,  Grechko 
said that the work load was hard and that 
many cosmonauts got very tired in orbit -
both physically and emotionally. Many 
cosmonauts initially suffered some sick­
ness but soon recovered. Also on arrival 
crews felt very cold and had to turn up the 
temperature to 24-25 degrees C but after 
a week they turned down the thermome­
ter to 20-22 degrees C. He also said soft 
landings were not so soft. All of his were 
hard .  

In  an  interview with Spacefllght after 
the talk Grechko said that after taking his 
initial medical in 1 964 he waited two years 
before joining the cosmonaut team. He 
was immediately assigned to the Lunar 
Programme but broke his leg soon after, 
which delayed his chance to fly in space. 
He was involved in the civilian Salyut 
programme during 1 973. He was on the 
second or third crew but could not remem-

Georgi Grechko 

ber which. The first crew were Leonov and 
Lubasov who were assigned to ASTP. 

Currently Grechko is head of a Labora­
tory at the Institute of Atmospheric Phys­
ics run by the USSR Academy of Sci­
ences. His laboratory has designtKI some 
experiments which are currently on board 
the Mir space station. They will be oper­
ated by Sergei Krikalev, who trained to 
operate the equ ipment in Grechko's 
•.aboratory. He added that putting experi­
ments on Mir was expensive and the 
Academy of Sciences did not have ll_lUCh 
money. 

Rex Hall 

Shuttle Engine Damaged in Test 
A developmental space shuttle main 
engine sustained extensive Internal 
damage while lt was u ndergoing 
ground testing on July 24 at Stennls 
Space Center. 

Despite the accident ,  senior NASA 
officials gave the go-ahead to launch At­
lantis on mission STS-43, saying that the 
development engine was configured dif­
ferantly from engines used in the shuttle 
flight programme. 

"All three of Atlantis '  main engines 
have sign if icantly less run time than 
components on the development engine 
that experienced the f&ilure," said Shuttle 
Program Director Bob Crippen, "and the 
fabrication ,  inspection and repair histo­
ries of these units are well within our 
experience base for shuttle engines." 

Post-test analysis of the development 
engine pointed to a failure in the high 
pressure fuel turbine,  which had been 
modified for the test. Shuttle main en­
g ines are routinely tested at Stennis 
Space Canter to expand NASA's data 
base on high time components and to test 
and certify new or modified components 
for later use on flight engines. 
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The test failure occurred about four  
seconds after engine start when sensors 
detected abnormal operating conditions. 
Ground-control systems terminated the 
test immediately and there was no appar­
ent damage to the test stand on which the 
engine was mounted. 

Investigation of the exact nature and 
extent of damage to the engine, as well as 
the cause of the incident, is continuing. 

"Failures such as this do occur from 
time to time in the aggressive ground-test 
program me that we've always main­
tained, and especially when we're testing 
advanced-design components ," said 
Jerry Smelser, manager of the Space 
Shuttle Main Engine Projects Office at 
Marshal! Space Flight Canter. "However, 
it has been over two years since we've 
had such an incident and during that time, 
we've accumulated over 100,000 sec­
onds of engine operation, with 257 engine 
starts ." 

Smelser said the engine, number 0215, 
had been tested extensively in the past. 
lt had been run 1 5  times prior to the 
aborted test, with an accumulated run 
time of about 87.6 minutes." 

I NEWS IN BRIEF I 
Zenit Launch Aborted 
The Red Star newspaper reports the count­
down for a Zenit launch �·as aborted at the 
'last minute' on July 27. No reason was 
given. The paper said the Zenit was to have 
launched a 'military technic::ll satellite to 
verify the fulfilment of disarmament trea­
ties.' According to Pl:ilip Clark, a Soviet 
space analyst, the payload was probably an 
Electronics Intelligence (ELINn satellite 
destined for a 850 km circular orbit, with an 
inclination of 71 degrees. The last Zenit 
launch attempt ended in failure on October 
4, when the rocket's first stage engine ex­
ploded shortly after takeoff. 

Kosmos Launch Fails 
A Kosmos booster failed to place its payload 
in orbit after the failure of its second stage. 
The rocket blastoc off from Plesetsk at 
13:20 GMT on June 25. The first stage 
bumad correctly and the first of two burns 
by the second staga was normal. However, 
30 minutes into the flight the second stage 
did not re-ignite as planned. According to 
Philip Clark, the rocket followed a ballistic 
trajectory over the Antarctic and headed 
north across the Atlantic before burning up 
in the atmosphere near the Canary Islands. 
The payload was probably an ELINT satel­
lite intended to orbit 500 km above the Earth 
at an inclination of 74 degrees, said Clark. 

1990 Astronauts Fit to Fly 
The Astronaut Candidate Class of 1990 
became full-fledged astronauts on July 29. 
The 23 new astronauts were presented a 
letter from chief of the Astronaut Office Dan 
Brandenstein recognizing the completion of 
their one-year training and evalwation pe­
riod and making them eligible for future flight 
assignments. The group includes 7 pilots 
and 16 mission specialists, 11 of them civil­
ians and 12 are military officers. Among the 
5 women in the group, 3 are military officers, 
including the first woman pilot. 

Solid Rocket Test Fired 
NASA engineers at the Marshal! Space 
Flight Canter fired a .26-foot long, solid 
rocket motor for a duration of approximately 
30 seconds on July 2. The primary purpose 
for the test was to evaluate the performance 
of non-asbestos insulation candidate mate­
rials for NASA's solid rocket motors which 
fly on the Space Shuttle. Currently NASA 
has asbestos insulation in its solid rocket 
motors. However, the future for the Shuttle 
Solid Rocket Motors lies with an asbestos­
free insulator, project officials said. 

Married Couple on Shuttle 
Astrona1.1ts Mark Lee and Jan Davis, cur­
rently training for STS-47, have been mar­
ried. They will become the first married 
couple in orbit when they blast-<>ff in Sep­
tember 1 992 on the Japanese Spacelab 
miss ion.  
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S ATE LL �TE  D � G EST- 24 1 
Satellite Digest Is prod uced In two sections. Orbital Data Is In �he form of a table which lists each satel­
lite's name, International designation, launch time and date, launch site, launch vehicle, perigee, apo­
gee, period and Inclination. Launch times are approximate, except when marked with an asterisk, when 
the time given Is that Issued by the launching agency. All times are GMT, unless otherwise stated. Soviet 
launch vehicles have been named by the US DoD system of classification and, when known, by the Soviet 
name. Orbital data has been provided by the Royal Aerospace Establishment. The first section, Sat­
ellite Data, contains notes on each satellite's mission. 

ASTRA 18 (1991-15A): Second in a series 
of TV direct broadcasting satellites owned 
by the Societe Europeene des Satellites 
(SES) , a private company i ncorporated in 
Luxembourg. The three firing!!" of the apo­
gee kick motor took place on March 3, 6 and 
8. The solar panels and the co'Tlmunications 
antenna were deployed on March 9. 
METEOSAT 5 (1991-158): Known as MOP-
2 prior to launch. The apogee kick motor was 
ignited on March 4. The satellite is stationed 
at 0 degrees latitude. The first image from 
Meteosat 5 was received on April 3. 
KOSMOS 2136 (1991-1 6A): Photo recon­
naissance satellite based on the Vostok 
capsule. Recovered March 1 7. 
USA 69 (1991-1 7A): Classified DoD pay­
load. Orbital data based on visual observa­
tions. 
INMARSAT 2 F-2 (1991-18A): Second of 
the new generation mobile communications 
satellite for the international I NMARSAT 
organisation. 
NADEZHDA 3 (1991-19A): A civilian navi­
gation satellite. Also known as COSPAS 6. 
PROGRESS M-7 (1991-20A): Carried two 
tonnes of supplies and equipment to the Mir 
space station. Two docking attempts on 
March 21 and 23 were unsuccessful. The 
cargo craft finally docked on March 28. 
Undocked on May 7 and rt.entered th& fol­
lowing day. 
KOSMOS 2137 (1 991-21A): Unknown mili­
tary mission. 
MOLNIYA 3-40 (1991-22A): Domestic 
communications satellite. 

ORBITAL DATA 

Name & International La unch Time 
Des i g nati o n  and Date 

SATELLITE DATA 
KOSMOS 2138 (1991-23A): Military photo 
rec9nnaissance satellite. Recovered May 
24.  
ALMAZ 1 (1991-24A): A large radar imag­
ing satellite based on the Salyut space sta­
tion design. Almaz means 'diamond'. 
KOSMOS 2139-2141 (1991-25A to 25C): 
Three GLONASS satellites with laser re­
flectors. 
ANIK E2 (1 991-26A): Canadian telecom­
munications satellite. On April 12 the satel­
lite's Ku-band and G-band antennas failed 
to deploy. Ground controllers were able to 
re(ease the Ku-band antenna on April 1 5. 
Controllers finally managed to deploy the c­
band antenna on July 3. Project officials 
believe thermal blankets jammed the an­
tenna in place. 
STS-37 (1991-27A): The Space Shuttle 
Atlantis, on its eighth flight, carried the 
Gamma Ray Observatory (GRO) into orbit 
Two astronauts made a spacewalk to de­
ploy the spacecraft's high gain antenna af­
ter it failed to swing out as planned. Onboard 
Atlantis were astronauts Steven Nagel, 
Kenneth Cameron, Linda Godwin, Jerry 
Ross and Jay Apt. Landed at Edwards Air 
Force Base on April 1 1 .  (See Spscefl/ght, 
June 1 991 , p.1 94-205.) 
GAMMA RAY OBSERVATORY (1991-
278): The second of NASA's 'Great Obser­
·,atories' carries four instruments for ex-

La u n c h  La u n c h  
S ite Veh i c l e  

ASTRA 1 B, 1 99 1 - 1 5A 233 1 '  March 2 Kourou, French Guiana Ariane 4 
METEOSAT 5, 1 99 1 -158 

KOSMOS 21 36, 1 991 -1 6A 1 522 March 6 8aikonur, USSR SL-4 Soyuz 

USA 69, 1 991 -1 7A 1 2 0 0  March 8 VAF8, U SA Titan 4 

INMARSAT 2 F-2, 1 991 -1 8A 2302 March 8 CCAFS, USA Delta 1 1  

ploring the Universe i n  the gamma ray por­
tion of the spectrum.  The spacecraft was 
deployed from Atlantis on April 7. 
ASC-2 (1 991-28A): Owned by GTE 
Spacenet, ASC-2 provides satellite com­
munications for domestic and foreign busi­
nesses. lt is equipped with 24 transponders 
covering the entire United States am:' 
Puerto Ri.co. 
KOSMOS 2142 (1991-29A): Navigation 
sate l l ite. 
METEOR 3-04 (1991-30A): Weather satel­
l ite. 
STS-39 (1991-31A): On its 1 2th flight Dis­
covery carried a collection of experiments 
for the Strategic Defense Initiative Organi­
sation (SOlO). Onboard were astronauts 
Mike Coats, Blaine Hammond, Greg Har­
baugh, Don M.cMonagle, Guy Bluford, Lacy 
Veach and Rick Hieb. Discovery landed at 
the Kennedy Space Canter on May 6. (See 
Spacefllght, July 1 99 1 , p.232-240.) 
IBSS/SPAS 2-01 (1991-318): The Infrared 
Background Sig nature Survey ( IBSS) in­
strument was mounted a SPAS free-flying 
platform. The satellite was deployed by the 
Shuttle's robot arm on May 1 and recovered 
on May 2. During its free-flying operations, 
I BSS observed numerous Shuttle thruster 
firings, the Earth's horizon and chemical 
releases. 
MPEC/USA 70 (1991-31C): Multi-Purpose 
Experiment Canister (M PEC) a classified 
payload belonging to the US Air Force Sys­
tems Space Division. Ejected from Discov­
ery on May 6. 

Perigee A p ,. g ee P e r i o d  l n c l l n .  
(km) (km) ( m i n.) (deg.)  

35,470 35,638 1 , 424. 1 2  0 .2 0  
35,4 1 2  35,987 1 , 4 3 1 .54 1 . 1 9  

2 0 6  2 5 5  8 9 . 1 1  62 . 8 5  

6 7 2  6 7 9  9 8 . 2 8  6 8 . 0 0  

35,767 35 , 8 1 5  1 ,436 . 2 1  2 . 7 1  

NADEZHDA 3 ,  1 99 1 - 1 9A 1 926 March 1 2  P lesetsk, U S S R  SL-8 Kos mos 9 5 8  1 , 0 1 8  1 04 . 92 82.93 

PROGRESS M-7, 1 991 -20A 1 43 8  March 1 9  8aiko nur,  USSR SL-4 Soyuz 3 6 6  389 92.04 5 1 . 6 1  

KOSMOS 21 37, 1 99 1 -2 1 A  1 43 8  March 1 9  Plesetsk, U S S R  S L-8 449 495 9 4 . 0 5  62 . 8 5  

MOLNIYA 3-40, 1 991 -22A 1 2 1 4  March 22 P lesetsk, U S S R  SL-6 M ol niya 429 3 9 , 0 9 0  7 0 0 . 9 0  62 . 8 7  

KOSMOS 2138, 1 99 1 -23A 1 355 March 26 8aikonur, USSR? SL-4 Soyuz 1 92 364 9 0 . 0 9  67. 1 6  

ALMAZ 1 ,  1 991 -24A 1 50 7  March 31  8aikonur,  USSR SL- 1 2  Proton 2 6 8  2 8 1  9 0 . 0 4  72.70 

KOSMOS 21 39, 1 991 -25A 1 04 8  April 4 8aiko nur, USSR SL- 1 2  Proto n 1 9 , 1 1 1  1 9 , 1 49 675.74 64 . 8 1  
KOSMOS 2140, 1 991 -258 1 9 , 1 0 5 1 9 , 1 54 675.74 64 . 8 1  
KOSMOS 2141 , 1 99 1 -25C 1 9 , 1 0 8  1 9 , 1 5 1 675.73 64 . 8 0  

ANIK E2, 1 99 1 -26A 233 1 ' April 4 Kourou, French Guiana Ariane 4 35,692 35,754 1 , 432.76 0 . 0 6  

STS-37, 1 99 1 -27A 1 423' April 5 LC-398, KSO,. USA At lant is  446 462 93.48 2 8 . 45 
GRO, 1 99 1 -278 445 458 93.43 2 8 . 4 6  

ASC-2, 1 99 1 -28A 0 0 1 4 ' April 1 3  CCAFS, USA Delta 11 7925 5,559 3 5 , 7 1 2  1 , 42 8 . 0 0 0 .26 
3 
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CRO C (1 991·31 0): Chemical Release 
Observation (CRO) satellite loaded with 6.8 
kg of nitrogen tetroxide. Ejected from Dis­
covery May 1 .  
CRO 8 (1991-31 E): Loaded with 23.6 kg of 
unsymmetrical dimethyl hydrazine. 
Ejected from Discovery May 1 .  
CRO A (1991-31 F): Loaded with 27.2 kg of 
monomethyl hydrazine. Ejected from Dis­
covery May 3. 
NOAA 12 ( 1 991-32A): National Oceanic 
and Atmospheric Administration (NOAA) 
weather satellite. Replaces the aging 
NOAA- 1 0 .  
KOSMOS 21 43-2148 (1991 -33A to F): Six 
military store-and-forward communica­
tions satellites weighing 230kg each. 
SOYUZ TM-12 (1 991-34A): Soyuz capsule 
carrying Soviet cosmonauts Anatoli Artse­
barski and Sergei Krikalev and British astro­
naut Helen Sharman. Docked with Mir's 
forward port on May 20. Moved to rear dock­
ing port on May 28. 
RESURS-F 10 (1 991 -3SA): A manoeuvr­
able Earth resources photography satellite 
based on the Vostok design. Also carries 
small microgravity experiments. 
KOSMOS 21 4.9 (1 99:1 -36A): Photo recor­
naissance satellite based on the Vostok 
capsu le.  
AURORA 2 (1991-37A): Telecommunica­
tions satellite for GE Americom and Alas­
corn. Provides voice and data service to the 
state of Alaska and radio and data services 
to GE Americom's customers. 
PROGRESS M-8 (1991-38A): Cargo craft 
carrying two tonnes of supplies and equip­
ment to the Mir Space Station. Docked with 
Mir's fo_rward port on June 1 .  

UPDA TES 
MOLNIYA 1 -33 (1 978-21A): Communica­
tions satellite launched on March 1 1 ,  1 976. 
Decayed October 1 0, 1 990. 
MOLNIYA 2-1 6 (1 978-1 1 6A): Communica­
tions satellite launch on December 2nd 
1 976. Decayed February 21 . 
NAVSTAR 6 (1 980-32A): Deactivated 
March 6. 
MOLNIYA 1-47 (1 980-53A): Communica-

ORBITAL DATA 

Name & International Launch Time 
Desig nati o n  and Date 

Artists' impression of the Aurora 2 telecommunications satell ite l aunched on May 29 by a McDonnell 
Douglas Delta 1 1 .  GE Astro Space 
tions satellite launch on June 21 , 1 980. 
Decayed April 1 .  
KOSMOS 21 34 (1 991-1 1 A) :  Reconnais­
sance satellite. Recovered April 1 .  
KOSMOS 2 1 03 (1 990-96A): Elint Ocean 
Reconnaissance Satell ite (EORSAT). De­
cayed April 3. 
KOSMOS 2124 (1 991 -0SA): Reconnais­
sance satellite. Recovered April 7. 
KOSMOS 2046 (1 989-79A): Elint Ocean 
Reconnaissance Satellite (EORSAT). De­
cayed April 1 6. 
KOSMOS 151 (1 987-27A): Decayed May 6. 
KOSMOS 1839 (1 987-388): Glonass satel-

La u n c h  La u n c h  
S ite Veh i c l e  

l ite placed in unusable orbit after upper 
stage failure. Decayed May 8. 
KOSMOS 1838 (1 987-38A) :  See Kosmos 
1 839. Decayed May 1 5. 
SOYUZ TM-1 1 (1 990-1 07A): Landed May 
26, 68km south-east of Dzhezkazgan. 
Aboard were Soviet cosmonauts Viktor 
Afanaseyev and Muse Manarov and British 
astronaut Helen Sharman. 
TRIAD 2 (1 975-99A): Communications/ 
navigation satellite launch by Scout on 
October 12,  1 975. Decayed May 26. 
KOSMOS 873 (1 974-68A): Electronic intel­
ligence satellite. Decayed June 1 .  

Perigee Apogee P e r i o d  l n c l l n .  
(kmj (km)  ( m i n.)  (deg.) 

KOSMOS 2142, 1 99 1 -29A 0726 April 1 6  P lesetstt, U S S R  SL-8 Kos mos 962 1 , 02 1 1 04 . 9 9  82 . 96 

METEOR 3-04, 1 991 -30A 0 1 4 1  April 24 Plesetsk, U S S R  S L- 1 4  Tsykl on 1 , 1 8 7 1 , 2 1 3  1 09 . 4 8  82.54 

STS-39, 1 99 1 ·3 1 A  1 1 33 .  April 28 LC-39A, KSC, USA Disc overy 253 2 6 8  8 9 . 6 8  56 . 99 
IBSS/SPAS 2-01 , 1 99 1 -3 1 8 2 42 257 89.47 56.99 
MPEC/USA 70, 1 99 1 -31 C ORB IT S I M ILAR TO 1 99 1 -31A 
CRO-C, 1 99 1 -31 D 2 4 3  2 6 1  8 9 . 52 5 6 . 99 
CR0-8, 1 99 1 -3 1 E 2 4 4  2 5 6  8 9 . 4 7  56.99 
CRO-A, 1 99 1 -3 1 F 2 5 0  2 7 0  8 9 . 6 7  5 6 . 99 

NOAA 12, 1 99 1 -32A 1 552. May 1 4  VAFB, U SA Atlas E 8 1 2  829 1 0 1 .37 9 8 .73 

KOSMOS 2143, 1 99 1 -33A 2 1 36 May 1 6  P lesetsk, U S S R  S L- 1 4  Tsyklon 1 ,4 0 0  1 ,4 1 6  1 1 4 . 0 2  82.57 
KOSMOS 2144, 1 99 1 -338 1 ,4 1 3  1 ,4 1 6  1 1 4 . 1 6  82.58 
KOSMOS 2145, 1 99 1 -33C 1 , 4 0 6  1 , 4 1 6  1 1 4 . 0 9  82.57 
KOSMOS 2146, 1 99 1 -33D 1 , 395 1 , 4 1 6  1 1 3 . 9 6  8 2 . 5 8  
KOSMOS 2147, 1 991 -33E 1 , 390 1 , 4 1 6  1 1 3 . 9 1  82.57 
KOSMOS 2148, 1 99 1 -33 F  1 , 3 8 4  1 , 4 1 6  1 1 3. 8 3  82.57 

SOYUZ TM-12, 1 99 1 -34A 1 250 May 1 8  Baikonur,  U S S R  SL-4 Soyuz 259 3 1 8 9 0 .22 5 1 . 6 1  

RESURS.F 10, 1 991 -35A 0 9 0 7  May 21 P lesetsk, USSR SL-4 Soyuz 2 3 0  235 8 9 . 2 1  82.32 

KOSMOS 2149, 1 99 1 -36A 1 536 May 24 Plesetsk, U S S R  SL-4 Soyuz 1 8 9 379 9 0 . 2 1  67. 1 4  

AURORA 2, 1 99 1 -37A 2255. May 29 CCAFS, USA Delta 1 1  3 4 , 6 5 8  35 , 5 0 8  1 , 4 0 0 . 2 0  0 . 1 9  

PROGRESS M-8, 1 991 -38A 0 8 1 0  May 30 Baiko nur, U S S R  SL-4 Soyuz 2 7 9  2 9 0  9 0 . 1 4  5 1 .60 
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Shuttle Discovery to Deploy 
Ozone ... watching Satellite 

The Space Shuttle Discovery Is 
scheduled 1o blast off In mld-Sep­
tember, with a crew of five and the 
Upper Atmosphere Research Sat­
ellite (UAFlo). After Its deploy­
ment, the spacecraft will spend up 
to 36 months studying the three 
highest layers of the atmosphere. . 
UARS also carries sensitive In­
struments that will monl1or the de­
pletion of the Earth's protective 
ozone layer. The special nesds of 
the satellite make the deployment 
a challenging mission for the 
ShutUe. The flight Is scheduled 1o 
end at the Kennedy Space Center 
In the early hours - the first 
nlghttlme Shuttle landing In Flor­
Ida. STS-48 Lead Flight Dlrec1or AI 
Pennlng1on briefed Spaceflight on 
the upcomlng mission. 

STS-48 wi l l  be the 43rd S h uttle 
mission and the fifth fl ight this year. 
Discovery will be making its 1 3th mis­
sion. The flight ls scheduled to last just 
over five days. 

The Crew 
STS-48 has a highly experienced 

crew. Discovery's commander is John 
Creighton and the pilot is  Kenneth 
Reightler. Mark Brown, James Buchli 
and Charles 'Sam' Gemar will serve as 
missions specialists. 

Creighton, a Captain in the US Navy, 
will be making his third space flight. 

The Upper <��,tmosphere Research Satellite (IJARS) orbits high above the planet In this computer graphic 
I m age . NASA 

Previously, he was pilot "�n STS 51 -G 
in Jur • ..l 1 985 and commander of STS-

36 in February 1 990. 
Relghtler, a captain in the US Navy, 

is the only rookie astronaut on this 
flight. He was selected as a Shuttle 
pilot in 1 987. 

Buchli, a Colonel in the US Marine 
Corps, will be making his fourth space 
flight. He previously flew on STS 51 -C 
in January 1 985, STS 61 -A in October 
1 985 and STS-29 in March 1 989. 

Brown, a Colonel in the US Air Force, 
made his first space flight in August 
1 989 on the classified STS-28 DoD 
m iss ion .  

' Jesigned b y  the crew members, the STS-48 
patch represents the Space Shuttle Discovery in 
orbit about the Earth after deploying UARS, de­
pleted In block latter style. The stars are those in 
the Northern hemisphere as seen in autumn and '
winter when UARS will be:Jin its study of the 
Earth's atmosphere. The colour bans on the 
Eerth's horizon, extending up to the UARS space­
�raft, depict the study of Earth's atmosphere. 
The triangular shape represents the relationship 
among the three atmospheric processes that 
determine upper atmospheric structure and 
: behaviour: chemistry, dynamics and energy. In 
iile words of the crew, "This continuous procass 
brings IHe to our planet and makes our planet 
unique In the solar system.• NASA 
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Gemar, a Major In the US Army, first 

flew on DoD mission STS-38 In Nov­
ember 1 990. 

Launch - 291 nm or Bust 
Discovery is schedu led to blast off 

from launch pad 39A at the Kennedy 
Space Center at 1 1  :57 pm BST on  
September 1 2. The launch window will 
last three hours and is dictated by the 
needs of the UARS spacecraft. How­
ever, the actual· launch window will be 
l im ited to two and a half  hours by 
NASA's 'crew-on-back' ru l e ,  wh ich  
restricts t he  t ime  astronauts are 
strapped into t he i r  u ncomfortab le 
launch seats. 

Discovery will follow a direct inser­
tion launch profile to reach an in itial 
orbit with an apogee of 292 nautical 
mi les (nm) with an Inc l ination of 57 
degrees .  About 42 m i n utes afte r 
launch , the Shuttle's two Orbital Man­
euvering System (OMS) engines. wi l l  
be fired to circularise the orbit at 292 
n m .  

A forward Reaction Control System 
(RCS) bum. fol lowed by an aft RCS jet 
firing,  wil l be made to raise the orbiter's 
altitude to 305 nm or more - one of the 
highest orbits i n  Shuttle h istory. 

'We are sti l l  discussing whether we 
are going to raise the orbit at the end 
of the first day or the beginn ing of the 
next day,"  AI P e n n i n gton to ld 
Spacef/lght. "That's just to give us as 
m uch t ime as possible to f igure out 
how many pounds of propellant we've 
got and how we are going to use them. 

'We are using everything we can to 
get the best. altitude with a pretty heavy 
payload," he added. 

UARS has parti cu lar ly strict re­
quirements for its orbit. To maximis� 
the satellite's life, programme manag­
ers have requested an altitude of at 
least 291 nm .  

'We have a pretty good l i ne  i n  the 
sand," Penn ington said. "Because of 
their particu lar job it doesn't do them 
any good if they can only go up there 
and stay six months - they just can't 
get the data they need." 

If the orbiter is u nable to reach 291 
nm the deployment would probably be 
abandoned and UARS returned to 
Earth in the payload bay. 

" If we cou l d  not make it after we 
p1,1lled al l our tricks - and we have 
quite a few - we wouldn't want to keep 
that valuable payload up there very 
long,"  Penn ington explained.  "Since 
we are not going to be deploying we 
can get all of the secondary payloads 
done in the first three  days and come 
home on a min imum duration flight." 

Crew Trained For Emergency 
Spa cewa l k  

I f  all goes well , at a Mission Elapsed 
Time (MET) of 2hr 20min,  UARS wil l  
undergo an initial power up in the pay­
load bay. One hour 45 minutes later, 
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ST8-48 Cargo Configuration 

APM 

the spacecraft wi l l  undergo a checkout 
by control lers at the Payload Opera­

- t ions Control Center (POCC) at the 
Goddard Space Fl ight Center to see 
how it  survived ascent. 

On flight day two, the astronauts will 
start preparat ions for a q u i ck re­
sponse EVA or spacewalk. UARS has 
one solar array and a High Gain An­
tenna (HGA) that m ust be deployed 
before the satel l ite can be released. If 
problems are encountered, a space­
walk may have to be performed to 
deploy the appendages manually. 

Astronauts Jim Buch l l  and Sam 
Gemar are trained for the  spacewalk, 
should it . become necessary. 

PCG 11-2 (BLOCK-1), 
RME-Ul, MODE, IPMP, AMOS, 
PARE, SAM. AND CREAM 

Shortly after the crew is woken on 
t h e  second day, t h e  two m e n  wi l l  
breathe pure oxygen for a n  hour be­
fore reducing the cab in  pressure from 
1 4.7 psi to 1 0.2 psi .  This wi l l  prepare 
the astrona1:1ts for the 4.3 psi atmos­
ohere of their spacesu its by purging 
n itrogen from their bodies to prevent 
an attack of the bends. 

The crew wil l  a lso check the space 
su its to make sure they are in working 
orde r .  

If an  EVA becc5mes necessary, i t  wi l l  
be  u n l ike the prP.viou s  conti ngency 
spacewalks developed for the Hubble 
Space Telescope and the Gamma Ray 
Observatory .  

I n  the event o f  a n  emergency EVA, a n  astronaut wi l l  stand on a stanchion, while the satellite i s  moved 
� hnt � �  �� 

30 1 



"lt 's a lot more d ifficu lt from ou r  
standpoint since we  can't cl imb on the 
payload," said Pennington .  ''The sat­
e l l ite is very contamination sensitive 
so we do not have EVA handrails on lt 
as we normally would ." 

If a spacewalk becomes necessary 
the robot arm wil l move UARS down to 
the payload bay .  A spacewalking as­
tronaut wi l l  work In a foot restraint  
mounted on a pole,  known as the stan­
chion ,  attached to the side of the pay­
load bay.  Then the arm operator wil l  
manipu late the  sate l l ite so t he  EVA 
astronaut can reach the necessary 
work areas . 

"it's had us go through a lot more 
detailed work to make sure we put it In 
the right posit ion and keep it from 
knocking i nto the stanchion, or any­
thing else," Penn ington explained. 

UARS Deployment 
The dep loyment of UARS wil l  oc­

cupy the whole of f l ight day three. The 
operation wil l  begin at M ET 1 day 22hr 
1 5min when the arbiter Remote Ma­
nipu lator System (RMS) arm is pow­
ered up .  Working at a station on the aft 
fl ight deck, Mark Brown wi l l  'grapple' 
the spacecraft with the robot arm . 

UARS wil l be transferred from or­
biter power to its internal batteries and 
tl:e umbil ical connector between it and 
the arbiter wil l be released. I f  neces­
sary, the umbil ical can be reconnected 
later. The latches holding the satell ite 
in the  payload bay wi l l  then be re­
leas e d .  

The robot arm then gently l ifts the 
7.7 tonne satel l ite out of the payload 
bay and moves it to the deploy posi­
tion ,  35 feet above the arbiter. Once it 
is in place, Creighton and Reightler will 
manoeuvre the arbiter to the correct 
deploym ent attitude .  

Deployment of  the spacecraft's ap­
pendages wil l then begin ,  starting with 
the single solar array. 

e : 
D u ri ng  launch  t he  so lar  array I s  

folded concertlna fashion against the 
side of the satellite. lt is held In  place 
by four  bolts that pass through al l six 
of the  array's five by six foot so lar 
panels. Each bolt has a pyrotechnlc 
separat ion nut .  

The deployment of  the array begins 
with the release of the two lower bolts , 
fol lowed by the two upper bolts. Two 
of the h inges between the arrays pan­
els are spring loaded to expand the 
array in itially 16 to 1 8  feet, before it 
comes to a rest at the  equ i l ibri u m  
point, approximately 1 2  to 1 6  feet from 
the stowed position . The deployment 
Is completed by a powered h inge which 
extends the array to its fu l l  30-foot 
l e n gth . 

Solar array deployment should take 
about 35 m inutes. 

The extens ion ol the array is  the 
most critical part of the deployment.  
Without a ful ly deployed solar array, 
the UARS batteries will suffer irrevers­
ible damage due to loss of power within 
approximately 4.5 hours of switching 
to internal power. 

"Once we have released the remote 
umbi l ical we start a clock," said Pen­
n ington .  " If 1 00 minutes have passed 
and we sti l l  have not got the solar ar­
ray out, we wi l l  go ahead and begin pre­
paring to go outside." 

At this point Buchli and Gemar wi l l  
don their space suits. They wil l already 
be wearing  the ir  space su it cool i ng  
garments. After a final pre-breathe the 
astronauts wil l  be able to depressur­
ise the air lock and attempt to deploy 
the array manual ly. 

The astronauts have been trained to 
release the array if one or more the 
retention bolts fai l  to separate. They 
are also prepared to crank out the  
array manually i f  the  motorised sys­
tem fai ls .  

The first task on an emergency EVA 
wou ld  be to connect a 30-ft power 

., . 

cable to UARS to provide orbiter power 
until the solar array is deployed. 

If the retention bolts fai l the astro­
nauts wil l begin by t}' ing back the ar­
ray with a rope to prevent it from 
springing open whton they release the 
bolts using a wrench.  Once all the bolts 
are undone they wil l  manually deploy 
the array to the equi l ibrium point by 
carefu l l y  re leas i n g  t h e  restra i n i ng  
rop e .  

The astronauts wi l l  then  standby 
while the POCC commands the array 
to deploy ful ly. If problems are encoun­
tered at this point, the astronauts can 
manually deploy the array by driving 
the solar array deployment motor with 
a min i  power tool .  · 

If al l attempts fai l ,  the array can be 
jettisoned pyrotech n ical ly by ground  
command and the satell ite returned to 
Earth In payload bay. 

If all goes well , a few moments wi l l  
be spent checking out the array before 
the deployment of the high gain an­
t e n n a .  

The antenna i s  un l ike those o n  the 
Hubble Space Telescope and Gamma 
Ray Observatory, which are mounted 
on booms. The UARS antenna swivels 
on g imbals which �re mounted directly 
to the spacecraft so the deploy, in this 
i nstance, is just a case of un latching 
t h e  ante n na .  After t h i s  i s  accom­
pl ished the g imbals wil l  be tested to 
ensure the an�enna tracks back and 
fort h .  

Once again ,  i f  there are any prob­
lems ,  t he  anten na can be manual ly 
u n latc h e d  by spacewal k i ng  astro­
nau t s .  

The  crew wil l  be  given a 'go' t o  de­
ploy UARS after a f inal checkout on the 
end of the arm . 

UARS Release 
At M ET 2days 4hrs 40min ,  on orbit 

34, t he  f i rs t  U A R S  launch  w i ndow 
opens. There are further windows on 

UARS Solar Array Initial Deployment 

Solar array pops out 1 6-1 8 feet after second pair Solar arrary comes to rest 1 2- 16  feet out. Later, 
f i r i n g .  

· 
a motoriseci hi�ge completes the d eployment. 

I 
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UARS Deployment Position 

fl ig ht day three d uri ng orbits 35 and 36. 
Typical ly, the wi ndows last 1 5-20 min­

' ut e s .  
As the robot arm releas es UARS, 

the POCC w i l l activate the satel l ite's 
reaction wheel and m ag n etic torquers 
for att it u d e  contro l .  N i n ety m i n utes 
after  re l e a s e ,  t h e  s ate l l i t e ' s  0 . 2 1 b  
thrusters wil l  be activated.  

Al m ost i m m e d i ate l y ,  the arb i ter  
crew wil l  perform two RCS burns to 
separate from UARS. Si nce consider­
able propellant wi l l  be used to reach 
the 305 nm altitude, the Shuttle wi l l  not 
move i nto a hig her orbit as with most 
deploym e nt miss ions .  I n stead , Dis­
covery wi l l  do a retrograde manoeuvre 
and move down in front of UARS. The 
two wil l  separate at a rate of about 1 0  
n m  per orbit. 

Twenty four hours after the dep.oy 
Discovery will be about 1 60 nm i '1  front 
of UARS. At that point the satel l ite wil l  
f ire its four  Sib thrusters to boost it into 
a 375 n m  circu lar orbit. 

'There's no push to get UARS out on 
�he f i rst w i nd ow ," said Pen n i ngto n .  
'We want t o  m ake sure t h e  UARS team 
are very comfortable and h ave had 
plenty of ti m e  to command." 

If necessary , t h e  sate l l ite can re­
main  on the arm overn ight  and be 
deployed the fol lowi ng day. 

Sun Could Block Transmissions 
B e c a u s e  STS-48 i s  s c h e d u l e d  

around t h e  t ime o f  t h e  autu mn equi­
nox, the Sun could block com m u nica­
tions via the Tracking and Data Relay 
Sate l l ites (TD RSs) . D u ri n g  t h e  eq u i­
nox the Sun is directly above the equa­
tor wh ere the TORS satell ites orbit. At 
certain t imes during the day the or­
biter, TORS and the Sun will l ine up. 

"it's like the TORS is trying to eclipse 
the S u n ," explai ned Pen n i ngto n .  At 
the same the arbiter wi l l  have its an­
tennas pointing at the satel l ite. "Com-
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m u n i cati o n s  d o  n o t  w o r k  t h at w e l l  
when y o u  are trying t o  look at t h e  S u n  
a n d  w h e n  we d o  that w e  wil l  probably 
lose com m '  for ext e n d e d  p e riods of 
t i m e ." 

D u ri n g  t h o s e  per io d s ,  w h e n  t h e  
a n g l e  b etween the sate l l ite a n d  the 
S u n  is less than five degrees, com m u­
n ications could be lost for the entire 
pass of up to 40 minutes. These i nci­
dents are expected to occur  on one to 
two satel l ite passes a day.  

"Out of  1 6  orbits, two of those might 
be affected on one of the two satel­
l ites ," said Pen nington.  

Along with UARS, Discovery is car­
rying a variety of smaller se;;ondary 
p ay l o a d s .  

Eight rats w i l l  be carried on board for 
t h e  P h y s i o l o g i cal  a n d  A n atom ical 
Rodent Experi ment (PARE) designed 
to study muscle atrophy in micrograv­
ity. The rodents wi l l  be housed in a 
single animal enclosure occupying a 
locker on the arbiter middeck. 

The astro nauts wi l l  conti n u e  work 
with t h e  Prote i n  Crystal Growth ex­
periment which has now flown on many 
Sh uttle m issions. The objective of the 
exper iment  is  to prod uce larg e h i g h  
qual ity crystals s o  t h e  exact structure 
of certain proteins can be d etermined.  
With th is  information i t  may be pos­
sible to manufacture many new medi­
c i n e s .  

The purpose of the Polymer Membrane 
Processing ( IPMP) experiment i� to in­
vestigate the formation of polymer mem­
branes in  m icrogravity. The Cosmic Ray 
Effects and Activation Monitor (CREAM) 
is a US Air Force payload designed to 
measu re cosmic ray fluxes at various 
points in the arbiter middeck. The Shuttle 
Activation Mon itor (SAM) wi l l  col l ect 
G a m m a  Ray data and  the  Radiat ion 
Monitoring Equipment (RME) wi l l  meas­
u re ionizing radiation. The Middeck a­
G ravity Dynamics Experi ment (MODE) 

: : 

wil l  study the behaviour of space struc­
tures and contai ned l iqu ids which are 
g ravity dependent. 

The only secondary experiment in the 
payload bay is APM - the Ascent Particle 
Mon itor. This fully automatic device will 
capture any debris dis lodged from the 
payload bay during launch for analysis. 

Nighttime Landing at Kennedy 
STS-48 is scheduled to end with the 

first nightti me  landing at the Kennedy 
Space Canter on runway 33. Touchdown 
on September 1 8  is scheduled for 6:55am 
BST - 1 :55am local time. 

"From a weather standpoint the best 
time to land at KSC is at night," said Pen­
nington. "You get very low winds and not 
a lot of cloud activity at that time frame." 

Launch Preparations on Track 
Discovery was rolled to launch pad 39A 

on August 1 2  and UARS was installed in 
the payload bay two days later. 

The satell ite had arrived at the Ken­
nedy Space Canter by barge on May 1 3. 
Originally it was due to fly to KSC in a 
Galaxy transport aircraft but the Air Force 
was u ncertain if it could meet this com mit­
ment due to the Gu lf War. I nstead, NASA 
managers opted to ship the satell ite in the 
barge norma l ly  u s e d  to d e l iver  the 
Shuttle's h uge external fue l  tanks. 

UARS underWent three months testing 
in the Payload Hazardous Servicing Fa­
cil ity and the Vertical Processing Facility 
at KSC before being moved to the launch 
pad . 

As this issue of Spaceflight goes to 
press , launch preparations remain on 
track for a September 12 lift-off. An offi­
cial launch date wil l be set at the Flight 
Readiness Review, scheduled for August 
28/29 .  

Accord ing to  AI Penn ington ,  t he  de­
ployment · of UARS is a challenge the 
Shuttle team is looking forward to: 

" it 's an interesting  satel l ite, it's got 
some gooCil work and we're ready to get 
this up." 
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Exploring the Sun: Solar Science since ·Gali leo 

K. Hufbauer, The Johns Hopkins University Press, 701 West 
40th Street, Suite 275, Baltimore, Maryland 2121 1 ,  USA, 1 991 , 
370pp, £28.50. 
Galileo used the movement of Sunspots in 1 61 2  to prove that the 
Sun rotated and that their waxing and waning demonstrated, 
contrary to the doctrine of Aristotle, that the Sun was change­
able. But what exactly were Sunspots and why did they appear 
only in thA Sun's equatorial zone? 

Today, nearly four centuries later, solar physicists may be 
close to answering the questions posed both by Galileo and 
succeedmg generations of astronomers. 

This book traces the development of solar science from the 
1 7th Century to the age of space research. The author propounds 
that new thoughts about the Sun have passed through three ep­
ochs and may be nearing the end of yet a fourth. 

Throughout the first stage, from 1 61 0-1 81 0, natural philoso­
phers thought of the Sun as a star, with an attendant planetary 
system, and had determined its rate of rotation, distance, size 
and mass to within ten per cent of today's values. The second 
epoch, from 1 81 0- 1 9 1 0, witnessed the introduction of instru­
ments, techniques and theories which brought more new discov­
eries and helped establish solar physics as a separate disci­
pline. The third stage, from 1 9 1 0-1 940, was noteworthy for the 
fact that, while solar physicists followed up previous discover­
ies, outsiders had revolutionised views on the Sun's physical 
constitution, chemical composition and energy generation. 

The most recent stage began during WW2 with military recog­
nition of the value of solar monitoring. Satellite launchings from 
1 957 onwards introduced and accelerated the growth of space­
borne solar observation while improved ground-based solar 
telescopes and more sophisticated instrumentation added yet 
more data. 

In retrospect, our knowledge of the Sun over the Centuries has 
not merely changed since Galileo first recognised it as little more 
than an immense rotating sphere, but has developed into an in­
creasingly rich field of knowledge about solar properties and in­
ternal workings. 

Lunar Sourcebook: A User's Guide to the Moon 

Eds. G.H. Heiken et a/, Cambridge University Press, The Edin­
burgh Building, Shaftesbury Road, Cambridge, CB2 2RU, 1 99 1 ,  
736pp, £50 .00. 

This is a concise collection of the data obtained during the US 
and Soviet Lunar missions presented in an accessible and com­
plete one-volume reference formal 

11 has been written and edited by a group of 24 scientists ac­
tive in lunar research, all of whom are veterans of the Apollo 
Program .  

Besides giving a comprehensive introduction to  lunar studies, 
the book summarises current information about the nature of the 
lunar environment and explores the formation and evolution of 
the Moon's surface, the chemical and mineralogical nature of 
lunar rocks and soils and the current state of knowledge about 
the nature, origin and history of the Moon. 

The volume concludes with a chapter on the potential advan­
tages which may stem from returning to the Moon, using current 
knowledge as a base for future planning. Some goals for future 
lunar exploration are outlined and a list of unanswered questions 
about the Moon tabulated. Closing sections develop the assump­
tion that a permanent presence on the Moon wil l:!tke placo which 
will lead, eventually, to a prograruroe of lunar util isation and the . 
exploitation of lunar resources. 1 
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Astronomer by Chance 

B. Lovell, MacMillan (London) Ltd. ,  Cavaye Place, London, 
SW1 0 9PG, 1 991 , 380pp, £18.99. 

lt was a chance event in  1 939 which led the author, eventually, 
to become an important pioneer in the new science of radio as­
tronomy. lt all began with an idea developed by army radar for 
detecting enemy aircraft and which led the author to develop tele­
scopic instruments capable of investigating the depths of the uni­
verse. These famous radio telescopes, at Jodrell Bank, subse­
quently played a critical role in the discovery of mar�y hitherto 
unknown stellar objects and raised questions now seen to be at 
the heart of our understanding of the structure of the universe. 

The trailers towed into the muddy fields at Jodrell Bank late in 
1 945 contained radar equipment used to detect enemy aircraft 
so, from the beginning, the targets were more those of a physi­
cist than those of an astronomer. In fact, the first Soviet .Sput­
nik, in October 1 957, saved Jodrell Bank from extinction. The 
telescope, then in the final stages of preparation for astronomi­
cal use but heavily burdened with debt became transformed 
almost overnight into the world's most powerful and most widely 
publicised radar system. 

The story . recounted in this book is really one of countering the 
many technical and bureaucratic difficulties which sought to 
impede progress. lt is rich in personality and fascinating in its 
i nd icat ions .  
I 
Book of the U niverse 

I .  Ridpath, Dragon's World Ltd. ,  26 Warwick Way, London, SW1 V 
1 AX, 1 991 , 1 91 pp, £1 8.95. 

The night sky is a window on endless vistas. of time and space, 
hence this enthralling guide to some of the wonders of the sky. 11 
is profusely illustrated and in words and pictures, traces the life 
story of a star from its birth in a gas cloud to its eventual fate 
either as a cool star or an intensely powerful supernova. 

An introductory chapter provides a h istory of stargazing, 
beginning with the Greeks 2 ,000 years ago. From thence it 
ranges through the appearance and physical properties of their 
planets to a broader view of the universe with its myriad galax­
ies .  

Most useful items are the inclusion of a Star Atlas with 12  
monthly star charts and also a Lunar map for the easy identifica­
tion of the main features on the sidf facing the Earth. 

Space Mission Analysis and Design 

J.R.  Wertz and W.J. Larson ,  Kluwer Academic Publishers 
Group, PO Box 989, 3300 AZ Dordrecht, The Netherlands, 1991 , 
81 1 pp, £67.00. 

This book addresses problems of preliminary space mission 
design, beginning with the basic objective of creating a space 
mission to meet a set of broad, but often poorly defined, objec­
tives. it provides a comprehensive presentation of the theory and 
practice necessary for such a project, drawing on the contribu­
tions of 40 experts from the space community. 

Although its emphasis is on low-cost Earth orbit unmanned 
spacecraft, the principles described are probably broad enough 
to be applicable to other missions also. lt is intended as a prac­
tical guide rather than a theoretical traatise and assumes that 
the reader has a general knowledge of physics, mathematics and 
basic engineering but is not necessarily fam iliar with space 
technology. 

The aim is to assess the information needed to make a pre­
liminary appraisal of overall performance, size, cost and risk. 
Topics included, which are not normally dealt with in such books, 
include matters such as orbit and constel lation design tech­
niques, a detailed prescription for the mission analysis and 
design processes, some legal and policy implications in mission 
design and an evaluation of "silenf' matters i .e. those not nor­
mally apparent but which frequently dominate design decisions. 
The�e is also a collection of numerical recipes for creating pre­
liminary estimates of mission parameters, where the data and 
methods needed to define systems to meet diverse mission re­
quirements are dealt with. 

I 
I 
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Molecular Clouds 

R.A. James and T.J . Millar, Cambridge University Press, The 
Edinburgh Building, Shaftesbury Road, Cambridge, CB2 2RU, 
1 991 , 336pp, £35.00. 

Our understanding of molecular clouds has developed rapidly 
over the last few years, with the result that they are now been to 
be as important a constituent in our own galaxy as they are in 
external galaxies. 

The many expert contributions to this volume summarise the 
results of observations made in the radio; infrared, optical and 
gamma-ray regions of the spectrum. Discussions range over the 
structure of the clouds, their energy balance and chemical na­
ture, the role of magnetic fields a.1d interstellar dust and even 
the interactions between molecular clouds and comets. 

The result is a coherent but very diffuse picture of the current 
status of a major subject, embracing not only the many new 
observations but the variety of theoretical topics which inevita­
bly follow. 

Satellite Remote Sensing of Polar Regions 

R. Mason , Belhaven Press, 25 Floral Street, Covent Garden, 
London WC2E 90S, 1 991 , 307pp, £39.50 

Snow and sea ice are among the most dynamic and ephemeral 
geophysical features on the Earth's surface. Together with land 
ice, they exert a profound influence on local and global climatic 
and oceanic characteristics. Long-term global data sets are 
required for the detection of any climatic changes. The recent 
discovery on satellite imagery (Nimbus 7) of ozone holes over 
both polar regions caused public concern and led to the thought 
that the destruction of the protective layers of the atmosphere 
may expose polar organisms to increased intensities of UV ra­
d iat ion . 

The threat of possible irreversible climatic changes is thus 
forcing Governments to re-evaluate their positions on the polar 
issues yet, in spite of this, the polar regions, with Antarctica in 
particular, remain the least explored and most poorly understood 

JB IS  Journal of the 

British Interplanetary Society 

The September 1991 issue of the Journal of the British 
Interplanetary Society is now available and contains 
the following papers: 

TELESPAZIO SPA, EARTH-ORIENTED 
ACTIVITIES THROUGH SPACE 

Telespazio ' s  Way to Space:  The Space Technology 
Branc h 

Space Techniques for Geodesy and Geodynamics 

The SAX Ground Segment Architecture and Functions 

Telespazio ' s  Sy stems for Italsat Ground Support and 
TfCM/IOT & TRMS Services 

The Italsat System 

The DRS Ground Segment Facilities at the Fucino Space 
Centre 

The Use of Landsat TM in the Observation and Modelling 
of Circulation in the Gulf of Gaeta 

Commercial Satellite Communications 

Copies or JBIS, priced at £1Z.OO (US$%4.00) to non-members, 
£4.00 (US$8.00) to members, post Included, can be obtained 
from the address below. Back Issues are also avaJlable. 

The British Interplanetary Society 
27/29 South Lambeth Road 
London SW8 lSZ, England. 
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regions of the Earth. 

This book outl ines the evolution of satel lite -borne remote 
sensing of polar regions, evaluates those satellites currently in 
operation and considers future developments. 

Part one covers satellite sensor parameters and the physical 
basis and general principles of remote sensing of snow and ice. 
lt comes as a review which places the current sate of the art in an 
historical perspective. 

Part two is a practical reference manual covering satell ites and 
sensors of polar interest, from the early TIROS series (1 960 
onwards) to future systems planned for launch in the late 1 990s. 
Primary data archives, availability and format are described for 
each individual sensor. 

Phl l l p's Stargazer 

P. Moore, George Philip, 59 Grosvenor Street, London W1 X 9DA, 
1 991 , £9 .99. 
This is a Starter Pack of three items intended for the complete 
beginner to astronomy. The pack comprises: 
a. Philip 's Guide to the Night Sky. This booklet is a beginner's 

guide to stargazing by Patrick Moore which shows how to rec­
ognise the principle stars and constellations and describes 
the major features of the planets and their satell ite. 

b. Star Charts. stars and Constellations are depicted in three 
maps, i .e .  the North and Southern hemispheres and the 
Equatorial region . Al l  stars visible to the naked eye are 
shown, together with some of the fainter star clusters and 
nebulae to gu ide those having binocu lars or smal l  tele­
scopes. Constellations, double stars and variable stars are 
l isted .  

c .  Planisphere. This i s  a ten inch star finder useful for locating 
the positions of stars and constellations at any hour of any 
day in the year. When the top panel is-turned to the required 
date and time, the stars overhead are shown in the circle be­
nea1h . 

SO VIET BOOKS 
Commercial Uses of Space Exploration 

A 44-page book pro­
duced by the Soviet 
space agency, 
Glavkosmos, covering 
the commercial as­
pects of the country's 
space programme. 

Illustrated with over 30 
colour photographs 
and diagrams. 

A Step Towards A Dream 

Celebrates the 1 5th 
anniversary of the 
Apollo-Soyuz Test 
Project and looks 
forward to further 
international 
cooperation- in space. 

Authors include 
cosmonauts Shatalov, 
Leonov and Kubasov. 

The books are available from 
The British Interplanetary Society, 

27/29 South Lambeth Road, London SW8 1 SZ, England, 
priced £2.50 + SOp P&P (US$5 t $1 P&P) for the pair. 
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Society Honours Helen Sharman, 
Britain 's First Astronaut 

Britain's fi rst astronaut, Helen 
Sharman, received the British Inter-• 
planetary Society's Special 
Achievement Medal at a ceremony . 
In London on August 7. Miss Shar­
man then gave a presentation to the i 
Society about her mission, Il lus­
trated with slides and video clips. 
About 400 members of the Society 
attended the event. 

Society President Mr T ony Lawton 
gave the following opening address ' 
before the presentation: 

"The Society has ,  throughout its 
history been a staunch supporter of 
manned space flight, and meets this 
evening to confirm Its commitment to · 
this work and to honour one of Its 
members for h er personal contribu­
tion and achievements. 

"Many years have now passed since 
the start of the space era and, with the 
passage of time, the launch of a Briton 
into space has been long overdue. 
Indeed, lt has seemed to be the one 
event that was destined never to hap­
p e n .  

''The Society's view i s  that Britain 
· should be actively participating In all 

leading areas of Space researcn and ; 
explorat ion ,  I nc lusive of manned ' 
space flight. Only then can this coun- . 
try reap the benefits of lnternational 1 
cooperation by having the abil ity to ' 
contribute, in a worthwhile and mean­
ingful way, to the Joint effort. 

"In 1 989 the Juno Project was set up 
as a joint Brltish-Sovlet programme 
with high hopes and worthy scientific 
alms. For financial reasons, the Pro-

Helen :;narman receives tne 1:11:; :;pecial Aenlevement Medal )rorn Society President Mr Tony Lawton. 

ject's initial objectives had to be dras­
tical ly curtailed, but on the positive 
side there are two points that stand out 
in my mind. 

M� Lawton presents Helen Sharman with a bouquet of flowers at the end of the Society's meetin� 

"Firstly it resulted in an enormous 
level· of interest and response from the 
general pub l ic ,  with 1 3 ,000 people 
putting their names forward for a pos­
sible mission to the Mir space station ; 
and secondly, the launch took place In 
spite of the yery short time schedule, 
with in  the plan ned range of launch 
dates with Project Juno revitalised to 
enable Britain's first �pace traveller to 
be put into space. 

"From the initial large list of appli­
cants for the Juno mission, four were 
selected to go to the USSR for medical 
tests to determine who would be the 
prime pair to train for the m ission. 
These were RN Cmdr Gordon Brooks, 
Major Timothy Mace, Helen Sharman 
and Clive Smith . 

"Many here tonight wi l l  no doubt 
remember seeing the TV programme 
where the annou ncement of the se­
lected pair of Timothy Mace and Helen 
Sharman was made. 

"As with a l l  manned space 
launches, duplicate crews are trained 
for the mission and, at some stage, the 
decision Is made on which one Is to be 
the prime crew and which the backup. 

J 
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Inevitably, the process Is not without 
personal d isappointments. However, 
backup crews traditionally move up to 
prime crew status next time round and 
I am sure that we would all l ike to see 
future or!)ortunltles for Timothy Mace 
and others. · 

"I feel that at this point lt would be 
very remiss of me not to dwel l  briefly 
on one particular feature of Britain's 
first astronaut. The role of women In 
space has now become almost the 
accepted norm with their involvement 
in the US space shuttle program. But it 
was not always so and it is weli docu­
mented in the history of the US space 
program that the first aspiring women 
astronauts had a tough time in break-

. ing into what hitherto had been a man's 
world. Finally, the barriers came down 
to their enrolment as candidate astro­
nauts for training and then to the gain­
ing of new ground with their accep-
tance as flight crew. _ 

"Now, Helen Sharman has added 
one more first for herself and Britain 
when, for the first time, a nation's first 
space travel ler has been a woman . 
Also to be added to the record of firsts 
is that she is the first non-American 
and non-Soviet woman in space and 
holds the place of be ing the 1 5th 
woman in space. 

"Helen's eight days in space were 
the culmination of a rigorous training 
programme that had to be complett:d 
in a min imum amount of t ime. The 
mission Itself was not without its dan­
gers and, thankfully, was successfully 
comp leted.  

"lt was a busy eight days and Helen 
carried out her tas!<s at the Mir space 
station , and also before at the docking, 
with a natural aptitude and compe­
tence. Her dedication and courage set . 
an inspiring example of internationai 
collaboration about which we can Rll · 

feel tru ly proud and which wil l  be a · 

great help in stimu lating interest in \ 
space among younger people and for 
many years hence. 

"The Society, from time to time, has 
been pleased to recognise outstand­
ing personal achievement in the field 
of space exploration with the award of 
The Society's Special Achievem ent Medal. 
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Helen Sharman works w ith  a scientific experiment aboard <ne llllir Space Station during her historic 
eight day mission. Juno 
Its medal. 

"Past recipients include Yuri Ga­
garl n ,  the f irst man i n  space and 
Valentina Tereshkova the first woman 
in space. 

"The Society is pleased to confer 
this recogn ition on Helen Sharman 
and I am sure that you wil l  feel, as I do, 
that it is very well deserved." 

Helen then received the Society's 
Special Achievement Medal , en­
graved with the words 'Presented to 
Helen P. S harman for Outstanding 
Contributions to Astronautics. '  

She thanked the Society for the 
honour, adding: 

"The British I nterplanetary Society 
has been supportive throughout the 
Juno Mission and is one of the few 
organisations which thought that the 
Idea of putting a Briton into space with 
the Soviets was a viable one. 

"My 1 8  months in the Soviet Union 
at times seemed long and hard but 
when the chips were down and it ap­
peared the British mission would be 
cancel led I was encouraged by the 

arrival of Spacefllght magazine - al­
though it was stil l  strange to see my 
own picture in print - and my days were 
lightened by the occasional phone call 
fro m Spacefllght Ass istant Editor,  
Steven You ng.  

"So i t  is a great honour to receive the 
Society's medal and it g ives me great 
pleasure to speak to you this evening." 

Helen went on to describe how she 
first heard of the Juno Mission on her 
car radio as she drove home one eve­
ning.  Several month� later she was 
training in Star City with fel low British 
astronaut Tim Mace. 

Helen described her training and the 
rigorous medical checkups that were 
necessary before she blasted-off from 
Baikonur  Cosmodrome on May 1 8  this 
year.  

As she spoke about the mission it­
self, Helen showed some of her own 
video footage,  most of which had not 
been shown before. 

At the end of her presentation Helen 
spent about twenty minutes answer­
ing ques'tions. 
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1992- 1993 Membership Cards 
A new-style membership Card will be introduced for both 
1 992 and 1 993, thus covering the period of the Society's 
60th Anniversary . 

The new version will be similar in size to the existing cards, 
but wil l  be ful ly laminated , as is done for credit cards,  so the 
result wil l  be m uch superior to those currently in use. 

Both cards will  feature the Society's Comet Logo. 

1Spaceflight' in Orbit 
When Soyuz TM- 1 2 b lasted off from t h e  Baikon ur  Cos­
modrome on May 1 8 , it carried the first issue of Spacefllght 
to go into orbit. Cosmonauts Anatoli  Artsebarksi and Sergei 
Krikalev had a copy tucked away in their personal l uggage. 
British astronaut Helen Sharman had been reading the May 
iss ue of the magazine at Baikonur as she waited for launch. 
The two cos monauts took the copy, featuring Helen on the 
front cover, to remind them of her for the remainder of their 
long mission.  

Uving quarters on the M i r  Space Station with a copy o f  the May Issue of 
Spacefl/ght disappearing off the top of the picture. 
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Visitors to HQ 
We extend a warm welcome to al l  our members ,  particu­

larly those from overseas , who wish to include a visit to the 
Society as part of their ltiner�ies. However, it is essential, 
if our work is not to suffer, that arrangements for a visit are 
macie well beforehand. Our s mall staff have many commit­
m ents to carry out, a number of which are subject to severe 
time l imits , so a visit "out of the blue" could cause problems 
we would rather avoid. 

Library Re-Opens 
Even though not fully complete in  every detai l ,  we are 

pleased to announce that the Society's Library wi l l  re-open 
on Wednesday, 4th beptember and will thereafter resume 
its regular pattern of opening on the first Wed nesday of 
every month, except August. 

Members wil l  note substantial differences. The new Lib­
rary layout is n ow open-plan and m u c h  more spacious.  
Tables have been laid out singly, rather than in  a sol id block 
and the whole of the shelves opened up for easy access. 
Members will also appreciate the n ew decor which is both 
pleasing to the eye and conducive to reading and study. 

Considerable changes have taken place in the Library 
stocks, too. Many of the older books, all the dupl icates and 
most of those in foreign languages, which were seldom in 
demand, have all been withdrawn , along with earl ier edi­
tions since supplanted by improved versions.  All have been 
replaced with a wide selection o! more specialised, up-to­
date books so that the overall Impression is of a modern 
forward-looid ng Library. 

Th e card Index system wil l  continue in operation until early 
next year, by which t ime it should then be in the process of 
being replaced by an electronic database which will enable 
holdings to be identif ied both more readi ly and quickly. 
Completion of the database !s l ikely to take up most of next 
year .  

At the same ti me, collection of Archival material relating 
to the Society and many of ·its leading Fellows is being 
undertaken and a new range of bookstacks are in  course of 
acquisition to hold these items. When completed , these wi ll 
provide a Library which , for the first time, wil l  have been 
prepared as a com posite whole ,  completely modernised 
and highly effectual. 

All this wil l  provide a firm base for future acquisitions and 
is to be followed, over the next few years , with a programme 
of requisition and d isplay items to fi l l  any emergent gaps . 

As before, members of the Library Committee will man 
the Library on its open days . 
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Helen Sharman Presentation 

Sir ,  I attended as a guest tha presentation of the Society's 
Special Achievement M edal to Miss Helen Sharman and 
would like to congratulate the Society's members that 
helped to organise the meeting. it was a memorable occa­
sion with very much a 'club' atmosphere - thankfully without 
the hype and razzle so often encountered these days. 

I am enclosing my membership application and 1 8  month 
subscription. I look forward to future meetings. 

R .CAM E RON 
Buckinghamshire ,  U K  

Sir, May I offer m y  congratulations _t o  all I nvolved In  bringing 
about this occasion and an opportunity for members to see 
our first British astronaut in  person .  

R .W. B IRCH 
East Sussex, UK 

Sir, I was very pleased to  hear that Helen Sharman was 
_ going to be presented with the Society's award. 

M .A COWELL 
Surrey, UK 

Sir, My friend and I thoroughly enjoyed Helen Sharman's 
presentation and felt very privileged to be there .  

Lack o f  Government Support 

R. BIZLEY 
Surrey, UK 

Sir, I was one  of  those who attended the Medal Presenta­
tion for M iss Sharman b.ut, however much we may admire 
her, there must be regrets that the best this country can do 
is to h itch a lift into space through the goodwil l of some other 
nat io n .  

I have been a Fellow o f  the Society for some 4 5  years. I 
joined because I bei iP.ved in spdce exploration and because 
I felt that Britain should and could be in the forefront of such 
endeavours. But I despaired when , for the lack of Govern­
ment support, the use of Blue Streak/Black Knight for plac­
ing a satellite in o; bit was cancelled. lt was, I suppose, 

· inevitable that HOTOL should suffer the same fate. lt is the 
nature of British Governments in  matters of science and 
technology, especially space, that they stride into the fu­
ture with their feet embedded in concrete and their heads 
firmly fixed In the sand.  

i t  was unfortunate that discussion t ime at the meeting was 
so short. I would have liked to ask M iss Sharman if any 
member of the Government or Opposition had shown any 
interest in  her achiev�ments and if not, does she have any 
plans for approaching them. 

T. M I LLER 
London , UK 

EO. Miss Sharman has been to 1 0 Downing Street twice and 
has been received at the House of Commons. 

Physician Cosmonauts 

Sir, Accordi�.9 to German Arzamazov (Atkov's back-up in  
SOY.UZ T -1 0)' · published in  Rabochaya Tribuna newspaper 
on Apri l 1 2, 1 990, there are two more physicians in the Soviet 
Cosmonaut team ,  namely,  Alexander Borod in and Boris 
M orukov. 

S.  KRUKS 
Radio Riga, Riga. , USSR 
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Bill Rosa 

A Third Bell X-2 Rocketplane? 

Sir, More than forty years ago, two pioneer X-2 rocketplanes 
were constructed by the Bell Aircraft Corporation of Buffalo,  
New York and sub�equently received U S  A ir  Force serial 
numbers 46-674 and 46-675. 

After its conception in  the l ate 1 940s, the X-2 test pro­
gramme began with gl ide tests in 1 952, although n u m erous 
development proble m s  with the Curtiss-Wright X LR25 two 
chamber rocket engine h eld up the  start of powered fl ights 
until the following year. 

-

On May 1 2  1 953, whi le u ndertaking a captive flig ht test 
below a modified bom ber, the prototype X-2 No. 46-675 was 
destroyed in an explosion inside the bay of the E B-50A. 

Bell's test pilot, Jean Ziegler, was ki l led in the accident, 
along with an observer on board the E B-50A. The wreckage 
of the aircraft fell into Lake Ontario .  

Some years later, wh i le  i nvest igati ng t h e  loss of four 
rocket powered X planes with s imi lar propu lsive systems,  
the cause of this accident was traced to a leather gasket. 1t 
was found that the organic nature of th is minor component 
reacted with the l iqu id  oxygen stored wit h i n  the rocket­
plane's fuselage, thus resulting in a violent explosion . 

The second Bel l  X-2 , wh ich  carrie d  the earl ier serial 
number 46-674, went on to undertake a series of fl ights 
beginning in 1 954, the program m e  finally fin ish ing in 1 956 
when the rocketplane was d estroyed in a crash caused by 
i nertia Coupl i ng .  

Trag ical ly,  the p i lot,  Captain M i l b u rn Apt , was k i l led ,  
having just reached the unofficial world speed record of 
2094 m pg. (Mach 3+) . 

However, during this period, the Bel l  X-2 ach ieved con­
siderable success , capturing a n ew u nofficial altitude rec­
ord of 1 25,907 ft and proving a number of new technologies 
and materials ,  leading to the development  of the North 
American X-1 5 .  

What is special about the· B e l l  X-2 rocketplane shown in 
the photograph .  The serial n umber on the tai l  identifies it  as 
46-674, the second X-2 which was destroyed in the 1 956 
cras h .  

The fact i s  that the photograph was taken i n  early 1 991  
and Is a fu l l  scale mock up of the X-2 rocketplane currently 
located in a back lot of U niversal Studios in Hollywood , Cali­
forn ia .  

The  replica, now m inus  a few parts a n d  beginn ing t o  show 
signs of weathering ,  was orig inal ly bui lt for the movie Right 
Stuff and has also appeared in at least one TV series since 
t h e n .  · 

B I LL ROSE 
Reepham , Norfolk 
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Su pernova Coins 

Sir,  The Society has put out two enquiries and statements 
on coins [1 & 2) which bear not only the name and figure of 
a rul ing person (Emperor, magistrate etc} but also depict 
stars on either the face or the obverse side. 

Using a coin Issued by Constantine IX, which can almost 
certainly be dated to between AD 1 057 and 1 055, a l ink is 
established between the eight pointed stars on either side 
of the Emperor's image and the appearance of a magnitude 
-5 or -6 new star i.e. a supernova at a position now occupied 
by the Crab Nebula, the first optically Identified pulsar. 

At one time it was thought that Chinese and the Japanese 
records were the only Indications of this .event. Later re­
search (3] has shown that Arab astronomers recorded the 
event as an "Athari Kawkab" which may be translated as 
"bri l l iantly spectacu lar star". Al l  lbn Butlan (a Christian 
physician of Baghdad) went on to record a disaster "1 4000 
people alone were buried in the Church of St. Luke after all 
other cemeteries had been fil led" and blamed this d isaster 
epidemic on the appearance of the supernova. 

Primitive records on Indian pottery and rock drawings 
(both dated) indicate that the event was also noted by the 
contemporary inhabitants of the New World [4) . 

In spite of this worldwide sighting there are no presently 
discovered European records of this event, apart from the 
single coin .  This seeming absence of Roman/European star 
event records may be a sad result of the destruction of the 
famous A:exandrian Library in 389 AD. Fired by Christian 
zealots, the loss of material was complete. Perhaps in some 
monastery records (Nuremburg ,  St. Gal len etc,), we may 
find evidence. , 

Turning to the other coin ,  which depicts the Roman mag­
istrate Consul Fannius (office term 49 - 48 BC} , the obverse 
side carries two stars in similar fashion to the much later 
coin of Constantine IX. The question Is then posed: "Is there,  
somewhere, a Greek or Roman account which refers to a 
Supernova In 48 BC in unmistakeable terms?'' 

At present the straight answer to this question must be 
"No". But that can be qual ified by adding "But there are 
several interesting candidates in the few records known at 
present" .  

The first point is that the ancient astronomers and observ­
ers did not - and could not , differentiate between novae and 
supernovae. However, they did distinguish between com­
ets and new stars. Comets were "stars of disaster and ill 
omen" and many Rom�n writers (e.g. Dlodorus,  60 - 21 BC 
and Seneca, 4 BC - 65 AD) so commented, as does the note 
inSpacefl/ght which quotes Lucanus and de Mail le. 

A ndw star (nova siderum), on the other hand, was almost 
universally accepted as good news, heralding the birth or 
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appointment of  a person of  importance e .g .  "Where Is he 
born King of  the Jews for we have seen his star rising in the 
East?" [5] 

At present we have no known records of European origin 
which quote the sighting of a new star in 48 BC but there is 
an entry In  the records of the Qhlen-Han (or Qian-Han) Dy­
nasty of 206 BC - 9 AD which quotes:-

"During the fourth month of the first year of the Chhu-Yuan 
reign period (in our terms 3rd May to 31 st May) a guest star (k'o­
hsing) of the size of a melon and with a bluish white colour was 
seen about 4 chhih (ft) away east of the second star in the Nan 
Tou (eighth lunar mansion)." 

Blot [6] , Will iams [7], Lundmark [8] Xi and Bo [9] all re­
gard this star as a nova rather than a supernova. 

This viewpoint is supported by additional evidence from 
Clark and Stephenson i11 their book Historical Supernovae 
[1 0] in which table 3 . 1  viz gives no duration (days) which 
often means the real duration was less than 7 - 1 0  days. 

The position g iven iri Ref 1 0 (RA 1 8h .  40 min.  Dec + 25° 
epoch 1 950) places it outside the plane of the Galaxy and is 
I n correct. 

The correct location is given in Reference 9 and is RA 
1 8h 20 min ,  Dec -25° I .e .  in the Western constellation of 
Sag ittari u s .  

This places the sighting, correctly, i n  the Chinese lunar 
mansion of Nan-tou and Incidentally only a few degrees from 
the Galactic Equator wherein lie most of the nova and su­
pernova sightings. 

A "new" star which really stood out would need to shine at 
about magnitude +1  and thus be comparable with Vega, 
Deneb, or Altalr. 

The altitude of such a star with a southerly declination of 
- 25° would be approximately 1 5  degrees above the horizon 
of either Rome or Tral les (Asia Minor} and there would be 
no atmospheric extinction or diffraction problems. 

The "new" star seen by the Chinese would therefore also 
have been seen throughout the Roman Empire and would 
have been comparable with Nova Perseii No 2 (1 901 } Nova 
Aqui la� No 3 ( 19 1 8) Nova Pictoris RR (1 935) and Nova 
Puppis ( 1 942} . 

The area itself l ies close to the boundaries of Hercules 
and Lyra and is devoid of any bright stars above magnitude 
+4, most of the occupants being of magnitude +6 or less . 

If -such a "new'' star really stood out to be noted it would 
need to shine at about magnitude +1  and thus be compa­
rable with Vega, Deneb, or Altair. 

Nova Persei and Nova Aquilae are particularly good ex­
amples of what may have been seen in 48 BC. They bright­
ened with remarkable rapidity, showed the bluish l ight of 
Deneb and Vega (with additional bright bands in detailed 
spectra) and then (to the naked eye) vanished rapidly in a 
few days. , 

However, at peak magnitude, they were obvious even to 
the untrained eye. 

Supernovae generally remain visible to the unaided eye 
for the order of a year and usually leave detectable remnants 
(radio sources, fi laments of g lowing gas, a pulsar, or all 
three} as a legacy for hundreds or even thousands of years 
afterwards. These are now well documented. 

Novae also leave a legacy of remnants but since the event 
is on a much smaller scale (several thousand times reduced) 
these remains are rapidly dissipated. Modern equipment 
and techniques have Identified the types of star that give 
rise to novae and In some cases have identified the gase­
ous shells stil l  travell ing out from the initial explosion . 

Theoretically, it should be possible to trace the parent 
star(s) - invariably binary - and see the remain ing shel l  
remnants of the nova of 48 BC. 

However, the position quoted is not sufficiently adequate 
or accurate and the scanty data available does not allow us 
-to Identify precisely the d istance to, and the type of parent 
star system involved. 

.I 
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Payne-Gaposchkin quoted an absolute peak magnitude 
of -7 for "fasf' novae [1 1 )  and if we suggest a peak magni­
tude of +1 for the 48 BC event, this gives an approxi mate 
distance of 400 parsecs ( 1 300 I. yrs) for the parent star 
system. Due to lack of precise data no such searches for 
this event have been undertaken to date. 

However, because  of the b inary nature of the parent 
systems, such events are usual ly repeated - on t ime scales 
ranging from tens to thousands of years. So ,at some future 

date , we may again see a "blu ish-white guest star east of 
the second star in Nan-tou". 

Our Society possosses two possibly un ique  European 
commemorative coins of past heavenly events. lt would be 
Interesting to discover if there are any other known ex­
amples of supernova coins. 

A .T . LAWTON 
Worthing,  Sussex, UK 

Cosmos 1 374, ·1 445 Photographs Compared 

' 

Cosmos 1 374 being lowered on the deck of the Soviet recovery ship Yamal 
following its launching from Kapustin Yar on June 3, 1982. Recovery locator 
aids and devices have been removed. Distinctive •ca mouflage" pattern 
noticed on nose of spacecraft. Royal Australian Air Force via Tim Under 

Sir, During the early 1 980s there were several Soviet space­
craft tests lasting less than two orbits that were for testing 
reentry materials for the Buran space shuttle. Four tests , 
flown under the guise of Cosmos 1 374, 1 445 ar.d 1 6 1 4, have 
been identified as using the reentry test vehicle type called 
BOR-4 [1 ] .  

For test ing heat ablat ing or absorbing materials ,  o n e  
would logically want t o  fly the same craft more than once 
[2 ,3) .  However, recently released photographs of the Cos­
mos 1 374 retrieval show that the sam e spacecraft was 
apparently not used on the subsequent BOR-4 mission of 
Cos mos 1 445. 

Comparison photographs of the two retrievals ,  show that 
Cosmos 1 37 4 does not: 

a. Have a tile thermal protection system ,  as did Cosmos 
1 445, Buran and the US space shuttle fleet. it appears 
that it used an ablative coating on its forward section , 
resulting in the ''camouflage" pattern seen in the photo­
g rap h s .  

b .  Have a "cockpit" section , a s  d id Cosmos 1 445, perhaps 
indicating more of an interest in  basic hypersonic aero­
dynamic features rather than in a complete "manned" 
shuttle mock-up shape. Indeed, the recovery devices for 
Cosmos 1 374 appear to have taken up m uch more space 
than in the subsequent 1 445 space plane, as nearly the 
whole forward end of 1 374 is empty . 
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Cosmos 1 445 being retrieved from the I ndian Ocean o n  March 1 5, 1 983. 
Differences from Cosmos 1 374 include a •cockpir. ti le thermal protection 
system and national markings. Ken Llewelyn 

c .  Exhibit thruster burns on either of its wings, as does 
Cosmos 1 445. This may ind icate either a lack of cros!.­
range manoeuvrabi l ity for 1 37 4,  or that its reactive 
control thrusters (RCT) were of a different size or an­
gl ing from the follow-on BOR-4. The rear views of Cos­
mos 1 445 released by the Royal Austrc.lian Air Force, 
indicate much evidence that the RCTs fired , giving the 
tail end of the spacecraft a "sooty" appearance. The tail 
end of 1 374 is pristine.  

The�e are two more interesting notes . Fi rstly, Cosmos 
1 374, un l ike 1 445,  did not have any identifyin g  national 
markings,  ind icati ng that the RAAF was an u nexpected 
visitor to the retrieval area. Secondly t the recovery ship (the 
Yamal) and apparently many members of the Soviet recov­
e ry team , were the  same for both spacecraft retrievals .  
There i s  one man with a n  identical head o f  Afro-styled hair 
who appears in both photographic series of the retrieval 
sequences, despite the two missions happening 285 days 
apart !  

PETER PESAVENTO 
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A tlantis Makes 1Picture Perfect'_ Flight 
TORS Deploy & Kennedy Landif1g Highlight Mission 

The 42nd Space Shuttle mission was 
described by NASA as 'picture perfect' 
after Atlantls concluded the mission 
with a landing at the Kennedy Space 
Center In Florida. Nine days before, the 
Shuttle had blasted off from launch 
pad 39A, Just five miles east of the 
runway. During their first day In orbit 
the five member crew s uccessful ly 
accomplished the main goal  of their 
mission, the deployment of a Tracking 
and Data Relay Satellite (TORS). The 
astronauts s pent the remainder of 
their mission perfotmlng a variety of 
scientific and medical experiments. 

On August 2 Atlantis roared into orbit 
with a four man, one woman crew consist­
ing of commander John Blaha, pilot Mike 
Baker . and mission specialists Shannon 
Lucid, David Low and James Adamson. 

· Technical problems and bad weather 
delayed the launch ten days, but on Au­
gust 2nd Atlantis blasted off mto clear 
blue skies just 0.0038 seconds past the 
planned 4:02pm BST launch time. The 
eight and half minute ascent was near­
pr.rfect. 

TDRS-E on Its IUS upper stage Is captured by a video camcorder drifting away from Atlantis' payload 
bay soon alter deployment on August 2. NASA 

"H was the best ride in the world," Blaha 
told mission control after reaching orbit. 

Six hours and 13 minutes into the flight 
Shannon Lucid deployed the TAW-built 
TDAS- E  satellite on an Air Force IUS 
upper stagA. 

Tho two IUS stages burned normally · · 

placing the satell ite into geostationary 
orbit where it was renamed TDR5-5. The 
boost to geostationary orbit went so well 
that deployment of, the satellite's append­
ages began early. The two wlar panels 
were unfolded, extending 57 feet" from tip 
to lip. The space/ground link and C-band 
antennas were then deployed, followed 

by the s ate l l ite's large umbrel la-l ike 
single access antennas. 

On August 4, the satellite began to drift 
towards its checkout locat ion at 1 78 
degrees west longitude, west of Hawaii. 

The TORS satel l ites provide near­
continuous communications with NASA 
and Department of Defense spacecraft in 
low earth orbit. The satellites can handle 
vast quantities of data. At its h ighest 
capacity the TORS system can transfer 
in a single second the equivalent of a 20-
vohJme encyclopedia containing 34 mil­
lion words. 

With thi.> latest launch NASA has four 
TORS satellites in orbit, two of which will 
become in.:Orbit spares. 

With the TORS satellite deployed the 
crew of Atlantis settliad down to an eight 
day programme of experiments. 

In the payload bay, the 50-ft long Space 

Oavid Low (left) and Mike Baker set up the Lower Body Negative Pressure (LBNP) apparatus on Atlan-

. lis' middeck. This TV view was recorded on August 4. N�� 

Station Heat Pipe Advanced Radiator 
E lement (SHA R E- 1 1 )  experiment was 
tested. SHARE is a prototype heat radia­
tor for Space Station Freedom. lt previ­
ously .flew on ST5-29 in March 1 989 but 
was less than successful because 
bubb les blocked the flow of ammonia 
through the heat pipe. The system was 
redesigned prior to ST5-43 and this time 
worked extremely wel l, according to 
early reports. 

Also in the payload bay was SSBUV, 
the Space Shuttle Backscatter Ultravio­
let instrument, a device for calibratin,g 
ozone sensors on spacecraft already in 
orbit .  

In  the crew cabin the astronauts used 
the Lower Body Negative Pressure 
(LBNP) apparatus to try to improve their 
re-adaption to gravity on return to Earth. 
Also, · they conducted experiments to 
grow pure protein crystals, process bio­
logical materials and study the spread of 
fire in zero-g. 

Atlantis performed perfectly through­
out the mission. Things went so well that 
lack of problems became a joke at one of 
the regular mission press briefings. 

"At the risk of sounding like a tape re­
cording, all I can tell you is the mission is 
just going extremely well," flight director 
Phil Engelauf told reporters. 

ST5-43 ended on August 1 1 , with the 
first p lanned land ing at the Kennedy 
Space Canter !"ince April 1 985. 

The arbiter's main gears touched down 
on the grooved runway surface at 
1 :23:25pm BST, fol lowed by the nose 
gear eleven seconds later. Atlantis came 
to a complete stop within a minute. 

'Welcome home Atlantis. Congratula­
tions on a p icture perfect m ission," 
CAPCOM Bob Cabana radioed the crew. 

The STS-43 astronauts pose before lhe TORS 
satellite on its IUS upper stage mounted in lhe 
payload bay. The photo was taken in the payload 
changeout room at lhe launch pad. (Left to right) 
Shan non Lucid. James Adamson. Mike Baker. 
John Blaha and David Low. NASA 
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Yevgeni Salei: A Rare Interview 
with. a Rookie Cosmonaut 

Duri ng a recent visit to Moscow, 
Gordon R. Hooper had the chance to 
ta l k  with L i eutena nt-C o l o ne l  
Yevgenl Vladlmlrovlch Salel, a for­
mer cosmonaut, a unique opportu­
nity a s  "rookie" cosmonauts rarely 
speak to the press. In an exclusive 
Interview for Spacefllght, he spoke 
about his cosmonaut training, why 
he left the cosmonaut team, and 
what his new responsibilities are. 

How were you selected to become a 
c o s m on a ut? 

I n  1 976, I enrolled at the Gagarln Air 
Force Academy, but before I cou ld 
begin studying there, I received orders 
from the Com mander-in-Ch ief of my 
mi l itary d istrict, Alexei M ikoya n ,  tel l­
ing me to report for medical tests to see 
If I was suitable to join the cosmonaut 
team . 

I was very certain that I would not 
pass the tests and that Instead I would 
commence my studies at the Gagarin 
Air Force Academy as planned. How­
ever, much to my surprise, I passed 
and was selected to join the cosmo­
naut team in  August 1 976. 

This was together with Leonld lva­
nov, Leo n l d  Kadenyuk, N l k o l a l  
M oskalenko,  Serg e l  Protch e n ko ,  
Anato l l  Solovyov, Vladlmlr  Tltov, 
Vladlmlr Vasyutln and Alexander 
V o lkov? 

Yes, that is correct, there were nine of 
u s .  

Did you continue with your work as 
a test-pi l ot? 

No, but after being chosen as a cot.mo­
naut-candldate, I e n rol led at a test­
pilot's school and graduated in 1 977. 
Later, in 1 981 , I was awarded the title 
of Test-Pi lot, 2nd C lass and I have 
flown more than 32 d ifferent types of 
aircraft and hel icopters . 

The Job of a pilot Is a dangerous one 
- "Id you ever have a ny " n ear­
m isses"? 

But of  course! For example, In  1 975, I 
was nearly killed when the canopy of 
the M iG-21 fighter I was flying sud­
denly shattered after being struck by 
a bird .  Sl ivers of glass struck my h el­
m et and my oxyg e n  m as k  and 
smashed my helmet visor. 

I was flying at a h eight of only 500 
metres,at a speed of 800 km/hr and 
was stu nned by the airflow. it  took 
some time for me to work out what had 
happened, but I realised that my air-
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The Soyuz T-1 4  Back-up Crew: (left to right)Viktorenko. Strekalov and Salei. Vadim Molchanov 

craft had flipped over and was flying 
upside down. I quickly righted it, but 
was blinded by the air flow and tried to 
sheHer under the windscreen but w�;ts 
p revented from doi n g  so by the 
seatbelts . 

I tried to radio the f l ight control 
centre but my neck-microphones had 
been torn from my neck, so they could 
not hear me. I therefore had no choice 
but to land without instructions and 
only narrowly m issed col l id ing with 
another MiG-21 , the pilot of which had 
no Idea I was landing. 

Fortunately,  I made it safely and 
when my oxygen mask was removed, 

it was found to be ful l  of blood, prompt­
ing the ground crew to ask "how did you 
breath e?" T h e  broken h e l m et was 
later put on display in the Air Force 
M useum at Monlno. 

Do you think that the flying skil ls 
· you demonstrated I n  that Incident 
were Instrumental In bringing you 
to the attention of the cosmonaut 
s e l ectors? 

I don't know. Maybe - I 'm not sure. 

Following youa· selection as a cos­
m onaut, you said that you u nder­
went test-pi l ot tra i n i ng. So when 
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did you first begin spending more 
time on space flight training? 

I began work as a test-pilot, but at the 
same time I took part In preparations 
for various space programmes. 

What was your first mission asslgn­
m9'1t - the original Soyuz T-1 3? 

Y&-.. Original ly ,  Soyuz T-1 3 was h 
havb been flown by Vladimlr Vasyutln,  
Vlktor Savlnykh and Alexander 
Volkov, and I served as the back-up to 
Volkov, the research-cosmonaut. The 
other members of my crew . were the 
com m ander, Alexander V iktore n ko 
and the f l ight-eng ineer, Alexander  
Alexandrov. 

However the mission was cancelled 
when Salyut 7 suffered an onboarc 
power fai lure.  Instead, Vladlmlr Dzha­
n ibekov and Vlktor Sav lnykh were 
launched on a special mission, and 
successfu lly repaired the space-sta­
t ion . 

You were re-assig ned to ·che next 
mission - Soyuz T-1 4? • 

Yes, I served as Volkov's back-up. 

lt Is believed that you should then 
have flown on the next mission, 
Soyuz T-1 5 ,  I n  a n  exchange of 
crews. Why dlt1 this n ot happen? 
Was your mission simply cancelled 
because Vladlmlr Vasyutln became 
Ill and had to be ret.urned to Earth 
early? 

I can't say that I am 1 00% certain that 
we would have flown on Soyuz T -1 5 
and exchanged crews, but that would 
have been logical. 

As regards the cancel lation of the 
mission, nobody asked us! 

You left the c o s m o n a ut tea m 
shortly afterwards? 

Yes. Fo l lowing  Vasyuti n 's  i l l n ess ,  
doctors carried out  stringent medical 
tests on all the cosmonauts and as a 
result, I was dismissed In July 1 987 for 
medical reasons. it was a minor prob­
lem - my rlgh� kidney was found to be 
lower than my left. Officially, I actually 

(Len to ngnt) Yevgeni Salei, author Gordon Hooper and Vadim Molchanov, a S oviet reader of 
Spacefllght and regular contributor to the 'Lorrespondence' section. Gordon Hoop�r 

left the cosmonaut team in November 
1 987.  

What d i d  you d o  then? 

Well, in June 1 989, I was appointed 
Deputy Commander for flight-training 
at the Chkalov Central Air Club In 
Moscow, and this Is my job today. 

Do you continue to fly? 

Yes, of course! 

You have a great many aircraft herEJ 
- are there any special favourites of 
y o u rs ?  

Yes, we have a Douglas DC-3 - i t  i s  a 
unique plane - a long-l iver! This plane, 
also known in the US as the C-47, was 
con structed u nder  l icence In many 
countries and many of  the aircraft are 
sti l l  flying al l over the World. 

In  fact, I believe a club of DC-3 lov­
ers has been established In the West. 

D u ri ng  World War 2 ,  the Sov iet 
Union began producing the DC-3 un­
der licence as the Li-2. Unfortunately, 
our U-2 is no longer fllghtworthy due 
to the unavailabil ity of spare parts for 

the plane in the Soviet U nion . 
However, the Chkalov Central Air­

club Is seeking Western sponsors to 
he lp  with supply ing the necessary 
spares as we are very keen to have our 
Li-2 In the air again!  

We are therefore offering Western 
sponsors the opportunity to advertise 
on the wings and fusele.ge of the air- • 

craft during Its planned tour of the 
Soviet Union and Western countries.* 

I wish you every success. You obvi­
ously feel passionately about this 
p l ane.  

Yes I do .  i t  should be preserved. 

Finally,  could you tel l  me a l ittle 
about your family. Are you married? 

Yes, I am. My wife Natalya Pavlovna 
works in the Progress I nsurance Soci­
ety and we have a son , Pavel ,  and a 
daughter, Yelena. 

Thank you very much for your time. 

it was a pleasure. Please send my very 
best wishes  to a l l  the  readers of 
Spacefllgh t. 

S O V I E T  N E W S  I N  B R I E F 
requi red. The facil ity i s  expected to 
manufacture one tonne of materials each 
year. 

0 Cosmonauts Viktor Afanasyev and 
Musa Manarov have received an insur­
ance policy payout of 5,000 Roubles in 
respect of the risk they undertook during 
their recent 1 75 day space mission. The 
cosmonauts had to make an emergency 
spacewalk to repair loose thermal insu­
lation blankets on thei r Soyu z  TM-9 
spacecraft . 

0 An offer to fly an Italian cosmonaut "to 
Mir to operate a special platform being 
built by that nation has been made by 
General Vladimir Shatalov, head of cos-
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monaut trair,ing at  star City. He made the 
offer during a recent SovieVItalian space 
cooperation seminar. The platform will 
hold an astronomical telescope. 

0 The Salyut design bureau's planned 
Polyus orbital factory, weighing about 
1 00 tonnes.  could produce products 
worth three to eight billion Roubles for an 
outlay of one to two billion Roubles, ac­
cording to a recent radio report. The 
space factory would be visited every six 
months by cosmonauts who would 
�harge the furnaces and make repairs if 

0 The ambitious plan to fly a 20-metre 
radio telescope for VLBI studies, using a 
Soviet communications satellite bus and 
a European payload has been rejected by 
ESA's Space Science Advisory Commit­
tee. The com mittee says that although 
the project was impressive, not enough is 
known about the antenna design.  The 
proof of the space-based VLBI concept 
and technique would emerge from the on­
going VSOP and USSR RadioAstron proj­
ects. 

Nevl/le Kldger 
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Norman Longdon concludes his article (see Spacefllght, May 1991 ,  p.1 68) 
on the European Remote Sensing satellite ER5-1 with an eyewitness report 
on the satellite's launch: 

' · 

Flrst-Ume visitors to French Gulana, stepping off the plane Into the sticky 
humid night will find ample proof that, technically at least, they are stil l  In 
Europe, for a large noUce proclaims that the airport was built with Euro­
pean Community regional funds. 

The atmosphere during the journey, on a special charter flight to witness 
the launch of the ER&-1 , reflected the knowledge of all on board that this 
launch was most Important to Europe. 

Coming ahead of a meeting of European Ministers responsible for space 
matters scheduled for the winter and carrying with lt the hopes that Its In­
struments would play a significant role In the global and conUnuous mon!­
tarlng of the Earth's environment, Its success would be not only scientific 
and technical but also political. 

Launch Day 
After only four hours sleep we were 

ushered Into a fast moving, well organ­
Ised prelaunch programme. On the 
journey to the Guiana Space Centre 
(CSG), we noilced the signs of many 
of the garages, shops and restaurants 
were in Chinese. Our guide explained 

316  

that the Chinese had a dominant role 
In retail business whlla the Vietnam­
ese had made a success of the difficult 
agricultural conditions In this tropical 
c l i m ate . · 

lt became clear very· qu ickly that 
CSG had been responsible for the 
prosperity in the region. its clean-cut 

Matra Marconi Space 

By Norman Longdon 
ESTEC, The Netherlands 

buildings and launch sites set against 
shrub country give it a unique style. 
Whereas the Kennedy Space Center 
has a bustling air about it, at CSG there 
was a sharp, neat presenc�. 

Speakers placed emphasis on the 
amount of data which ERS-1 will hope­
fully provide, due to its ability to cover 
so much of the Earth's surface in 72 
hours normally not monitored but cru­
cial to an understanding of weather 
pattern s .  

An appetizer was the visit to the first 
construction to herald the beginning of 
the Arlane 5 launch area (ELA 3). 
When finished, lt will stretch across 
the  cou ntrys ide approxi mately the 
width of Paris. 

The next site, ELA 2, allowed us to 
take a close-up view of the next Ariane, 

I 
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44L, being readied for launch 
Night found us on a hil l some ki lo­

metres from the launch, with Ariane 
standing in  a pool of l ight. We were 
kept in touch with the countdown by 
television screens.  

Launch prod·Jced a muted roar and 
the swift transition from a fiery start to 
four blue jets of flame. 

For .nany of those present, the real 
worries we�e how near the nominal 
trajectory was she rid i ng? Was each 
stage of the launcher performing c.s 
p lanned? 

As the plotter curve matched the 
theoretical path and as each stage 
fulfi l led its task, faces told of consid­
erab le  burdens  be i n g  l ifted . Those 
responsible for the launch relaxed but 
those responsib le for the s pacecraft 
were easily identified - they were sti l l  
concentrating, waiting for news from 
the ground stations.  

A heart-stopping few m i nutes oc­
curred when Alaska fai led to acquire 
the satel l ite until Perth reported al l's 
w e l l .  

A Busy Day's Work 
The May issue of Spacefllght de­

scribed the five instruments on board 
ERS-1 : the Active Microwave Instru­
ment (AMI) ,  the Radar Altimeter (RA) , 
the Along-Track Scann ing  R adiom e­
ter and Microwave Sounder (ATS RJ 
M ) ,  the Laser Retro-Reflector (LRR) 
and the Precise Range -and Range­
Rate Equipment (PRARE). 

Befo•e these could be put to work 
with the acc uracy exr:-ected, a com­
plex and u nusual calibration and val i­
dation per iod had to be completed .  

Basic measurements to  be made b'l 
ERS-1 instruments are sensor meas­
urements of the following: 
a)  radar  backscatter ing  from the  

Earth's surface (AMI ,  RA) 
b) t ime delay between trans m ission 

and echo reception (RA) 
c )  infrared emission from the Earth's 

su rface a n d  t h e  atmosphere 
(ATSR)  

d )  m ic rowave e m i ss ion  f rom the  
Earth 's  s u rface and t h e  at mos­
phere (ATSR/M) 

e )  sat e l l it e  range and ran ge-rate 
( P R A R E) .  

lt i s  !rom these engineering quanti­
ties that geophysical data will be de­
rived such as surface wind fields over 
the ocean,  s ign ificant wave heights 
and directional ocean-wave spectra. 

As a resu lt, the calibration and vali­
dation of the ERS-·1 payload wil l  take 
place in two distinct stages. 

The engineering calibration is u nder 
way and is due to continue u nti l Octo­
ber. This is the process of converting I 
spacecraft payload te le m etry in to 
engineering units with in  known l imi!s j 
of accuracy and precision , e.g. radar 
backscatteri n g  coeffi c i e nt ( m2/ m2) , 
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This fi rst  E R S- 1  image, acquired at Fucino, Italy, during th e  night o f  27/28 July 1 99 1. at 23:4ci ·(Pans 
time). The scene. located in the North-West of the Netherlands, has an extent of about 95 km x 95 km. 
This is the region of the Western Frisian islands. The agricultural regions of Friesland (bottom right 
oart) and Wieringermeer polder (bottom left part) exhibit a regular pattern of agricultural fields. The 
cities appear as very bright tones The most extraordinary feature in this i mage is the water pattern 'in 
the North Sea (top part) and the ljselmeer separated from the Waddensee by the 'Afsluitdijk' (bottom 
centre part) . Numerous ships are identifiable (bright points) and some of the m  produce turbulence 
wakes that we can recognize over more than 20 km . The features in the North Sea are· mostly due to 
density variations of the water creating various kinds of surface roughness. When the water surface 
is flat, it atJpears in the image in vary darfl tone. This is the case near Texel island, but also in the little 
lakes in the bottol'l part of the image. Other details should also be noted like the 'wave breakers' 
perpendicular to the West coast of NDrth Holland (near the bottom left corner) , or the land reclamation 
ar.aa on the North coast of Friesland. ESA/ESTEC 

antenna brightness temperature (K) 
and time  delay (s). Engineering cali­
bration is achie·1ed via inherent instru­
ment stabil ity, the use of internal ref­
erences to compensate for system 
variations caused mainly by tempera­
ture variations and ageing and the use 
of external references such as spe­
cially designed radar transponders or 
carefully selected targets of opportu­
n ity .  

The second step, to  take place later, 
wi l l  be geophysical calibration,  the 
process of convert ing  e n g i n eeri n g  
quantities such as radar backscatter­
ing into geophysical units (winds and 
waves) within known l imits of accuracy 
and precision . To do this successfu l ly,  
it is necessary to have good wave 
heights and strong winds, which is why 
the  Norwegian sea in the  w i nter 
months of November and December 
have been chosen. 

This conversion takes place in  the 
ERS-1 ground processors and uses 
models to relate the engineering quan­
tities to the geophysical quantities of 
i nterest .  

The cal i b rat ion  and  val idation 
m easurements take place against a 
backgro u n d  of n u me ro u s  a i rborne 
scatterometer cam paigns which en­
abled a model to be constructed which 
was used in  the design and perform­
ance assessment of the E RS-1 scat­
terometer .  

Engineering Calibration o f  the 
Active Microwave Instru mentation 

To achieve engineering calibration 
A M I  g ro u nd processors use  pre­
launch information about the instru­
ment, such as its electronic gain and 
antenna patterns,  E RS-1  orbit infor­
mation and i n-fl ight measurements of, 
for example, instrument noise. 

These E SA transponders , located 
in Flevoland, The Netherlands, will be 
used for cal ibration of the AMI image 
and Wave Modes.  Three transpon­
ders In the south of Spain wil l  be used 
for the AMI Wind Mode. 

Flevoland is located at about 52° N 
and is re-visited several times during 
the 35 day repeat orbit, thus providing 
good temporal resolution for calibra-
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lion and performance monitoring. Th!s 
area, which wi l l  also be covered by 
ERS-1 d u ri ng  the com miss ion ing  
phase, consists of  some 97,000 hec­
tares of land reclaimed from the for­
mer Zuiderzee. Because of its charac­
ter ist ic g e o m etry , with re lat ively 
large-scale agr icu ltu re ,  the lack of 
rel ief and the availabil ity of many well­
surveyed control points, the area has 
often b'een used In the past for radar 
remote-sensing experiments and cali­
b ratio n s .  

I n  Spain ,  o n e  o f  t h e  transponders i s  
located near a rocket-launching s ite, 
in Arenosll lo, operated by INT A. The 
second is placed on the roof of the 
computer centre of the U niversity of 
Malaga and the third is on the roof of a 
school in Adra. 

The current prediction of residual 
errors after  rad iometr ic ca l ibrat ion 
have been analysed in detail Is that 
E RS-1 's overal l absolute radiometric 
accuracy for the image Mode Nil l be 
0.7 dB (or ±9%), for the Wave Mode 0.5 
dB, (or ± 6%) and for the Wind M9de 
0.5 dB (or ± 6%). 

Engineering Calibration of the 
Radar Altimeter 

Height  measure m e nts from the  
Radar Altimeter wil l  have a long-term 
stabil ity of the order of 5 cm. An abso­
lute system cal ibration  to th is  level 
was not possible prior to launch for a 
number of reasons, including difficul­
ties !n calibrating the test equipment 
to the required accuracy. 

!t is thus necessary to establish a 
calibration of the system bias in-orbit. 
Historical ly, th is task has been per­
formed twice before , for G EOS-3 and 
Seasat. Bias values of the order of 0.5 
m were found. 

Of the many potential calibration 
techniques available, the best-known 
is the classical "Bermuda method", in 
which the sate l l i te overfl ies a laser­
ranging system located on a small is­
land. This was done for Seasat in 1 978 
but it is not without its difficu l ties ,  
particularly when a cal ibration at the 5 
cm level or better is required. 

it was thought that some of the po­
tential problems could be overcome by 
moving the reference laser from an 
island to an offshore platform, but find­
ing a platform large enough to support 
a laser system in European waters Im­
pl ies the North Sea, which was not 
favoured because of the l ikel ihood of 
bad weather and high waves. 

A different approach was adopted 
which makes maximum use of existing 
European facilities and capitalises on 
the density of exist ing satell ite laser­
ranging (SLR) stations. 

The satel l ite wi l l  make a northward 
pass over a small research platform 
about 1 4  km offshore from Venice,  
owned by CNR (th e  Ital ian National 
Research Centre) and u s ed for 
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The C N R  Oceanographic Research Platform off 
the Italian coast, near Venice. The upper decks 
of the tower have since been modified to accom­
m odate a PRARE station and microwave radi­
o m ete r .  ESA 

oceanographic measurements. lt i s  
fixed to  the sea-bed in about 16  m of 
water in a part of the Adriatic free from 
s ign if icant dynamic sea-su rface 
changes. The area has negligible cur­
rents , smal l  and wel l-model led t ides 
and on ly rarely, under storm condi­
tions ,  is there appreciable wind set-up 
of the water surface. All this is impor­
tant because the satellite cannot be 
g uaranteed to f ly d i rectly over the  
tower.  

Cue to air-drag effects on its orbit, 
the satel l ite's ground track can vary by 
up to 1 km from the r.omlnal track. The 
actual surface slope must be known in 
order to refer back to the reference 
platform's position. A further contribu­
tion to this surface slope stems from 
the detailed geoid in the area. An ex­
tensive series of local measurements 
have been made and the construction 
of a very detai led local geoid was 
poss i b l e .  

This has confirmed a further advan­
tage of the site as the local geoid is ex­
tremely smooth with a small slope. 

The satellite wil l be tracked simulta­
neously from several satel l ite laser­
ranging sites. A number of fixed sites 
provide a network of lasers surround­
ing the Venice platform. The Yenlce 
platform, as the main reference point 
for the sea-level determination, wil l be 
equipped with a number of measure­
ment facilities. Some of these are per­
manent, such as a tide gauge, wave 
m easure ment sensors , etc . ;  others 
wil l be specially installed for the pur­
pose, including a microwave radiome­
ter to meas u re atmosph er ic water  
vapour .  

Engi neeri n g  Cal i bration o f  the 
Along-Track Scanning Radiometer 

The ATSR Instru ment was tested 
and calibrated In a specially-designed 
space simulator and test facility at the 
Department of Atmospheric, Oceanic 
and Planetary Physics of Oxforo Uni­
versity (UK) .  

To meet its scientif ic objective of 
m easuring sea-surface temperature 
to better than 0.3 K, the ATSR has to 
m easure brightness - temperature in  
the Infrared to  better than 0 . 1  K. The 
radiometric tests showed that this was 
achieved over the entire sea-surface 
temperat u re ran g e ,  with no scan­
dependent strays or biases. 

Primary cal ibration of the i nfrared 
radiometer wil l  be achieved with two 
on-board black bodies which wil l sta­
bil ise at temperatures of around 263 K 
and 303 K, respectively. The black­
body temperature is measured accu­
rate ly by p lati n u m-res i stance t her­
mometers and each black body is seen 
once per scan of the optical system. 

The  1 .6 m icron (near-i nfrared) 
channel wil l be calibrated by observ­
ing ground features that have known 
albedos. One such site is the White 
Sands Missi le Range in New Mexico, 
which will need to be observed in sun­
light when cloud is absent. Drift and 
noise in the near-infrared channel can 
be assessed from data taken at night. 

Calibration of the thermal channels 
Involves close observation of the on­
board black-body performance and 
the thermal environment with in  the 
Instrument. A comparison can then be 
made wi th  t he  performance of the 
detectors during  the ground cal ibra­
t ion and any necessary corrections 
made. The way .n  which each channel 
responds to sharp changes in ground 
temperatu re wil l  be found from data 
collected over cloud/sea and sea/land 
boundari e s .  

Instrument tests o n  the Microwave 
Sounder (ATSR/M) inc lude:  

1 ) a survey of the instrument stability 
with time (gain ,  internal tempera­
tures, horns) 

2) checking of the sky-horn measure­
ments during one special orbit 

3 )  examination of antenna-pointing 
and s ide lobe-contam i nat ion ef­
fects . 

Validations of brightness tempera­
ture wil l be performed twice during the 
com m iss ion ing  phase and - several 
t imes during the satel l ite's l ifetime. 

The validation of geophysical data 
w i l l  b e  based ,  essent ial ly ,  on  the 
comparison of calcu lated water-va­
pour content with observations from 
rad i o-sound i ng  prov ided by the 
French M eteoro log ical Office .  This 
wi l l  be done twice during the commis­
sioning phase and occasionally during 
t h e  sate l l ite 's l i fet i m e ,  in order to 
samp le  aM poss ib le  m eteorological 
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cond itions .  
other valldations will be  performed 

using available data such as the Spe­
cial Sensor Microwave lmager prod­
ucts (from SSMI instruments flown on 
NOAA operational satel l ites) and 
ground-based microwave radiometer 
data (the campaign planned for Au­
gust 1 991  with CNES' "Portos" radi­
ometer) . 

Engineering Cal ibration of the 
Precise Range a n d  Range-rate 
Equipment (PRARE) 

Although the PRARE space seg­
ment and ground tracking units con­
tain facilities for the determination of 
har�ware-related calibration parame­
ters for each measu rement interval, 
there is also a strong requirement for 
a calibration procedure to monitor the 
overal l performance of the tracking 
measurements against the most pre­
c ise laser systems ,  and to t ie  the 
PRAAE observations into the interna­
tionally accepted standard of laser 
tracking measurements . 

· 

The calibration procedure selected 
is based on comparative measure­
ments to the ERS-1 satel l ite from the 
two tracking systems ,  laser and 
PRARE,  instal led adjacent to each 
other on the Wettzell tracking station 
site, In Bavaria. This station has exten­
sive experience of eo-location cam­
paigns for stationary -and mobile laser 
systems .  

A n  intensive calibration campaign i s  
being carried out t o  derive the most reli­
able calibration parameters and to use 
the · eo-location setup during the subse­
quent exploitation phase to monitor the 
system's behaviour. 

Geophysical Calibration of ER8-1 
The geophysical data products pro­

duced routinely by ER5-1 instruments 
will include the speed and direction of the 
surface winds over the ocean, the direc­
tional spectrum of the ocean waves de-,.,. 
rived from radar backscattering meas­
urements from the AMI and the significant 
wave height and surface wind speed de­
�ived from the radar echo signals meas­
ured by the Radar Altimeter. 

The models used to convert radar sig­
nal,i into the wind and wave parameters 
will be checked and, where necessary, 
modified by comparing the satellite-de­
rived estimates with the analysis fields 
derived from meteorological and oceano­
graphic models on both a regional and a .  
global scale. 

This activity is being carried out in 
cooperation with the European Centre for 
Medium-Range Wea ther Foreca sting 
(ECMWF) and the major Meteorological 
Offices in Europe. A large database will 
be built up from routine in-situ observa­
tions by ships and buoys and eo-located 
satellite observations. This data set will 
be available for making a quality assess­
ment of the ER5-1 wind and wave prod­
ucts and for detailed analysis of the ERS-
1 interpretation models on a global scale. 
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Calibraton o f  th e  Radar Altimieter b y  comparing measured height over th e  Northern Adriatic with laser­
ranging measurements from an array of laser stations. ESA 

In addition, a dedicated field campaign 
will be conducted at an ocean site off the 
No rwegian Coast, near Trondhei m, 
where an array of meteorological buoys 
wi l l  be deployed for measur ing wind 
speed, wind d irection and s ign ificant 
wave he ight d uring the E RS- 1 over­
passes. Low-flying aircraft will also be 
used to make complementary wind-vec­
tor measurements. These aircraft will 
also carry airborne radars to verify both 
the wind-retrieval and the ocean-wave 
imaging models used for ERS-1 data. 

Research vessels will be used for in 
situ wind and wave measurements and 
the shipborne radars will image the ocean 
surface during ERS-1 overpasses to de­
termine the ocean wave field. S imilar 
su rface measurements and airborne 
observations are planned in collabora­
tion with non-European organisations in 
Canada, the USA and Australia. 

Simulations indicate that, after a three-

month geophys ical cal ibration period, 
sufficient data will be available to deter­
mine and verify the geophysical perform­
ance of the operational ERS-1 wind and 
wave retrieval models. 

Bright Eyes - Bright Future 
The early SAR images give every ex­

pectation that ERS-1 will provide data of 
extreme importance in unravell ing the 
intricacies of the global environmental 
param eters . 

lt will lead the way where others will 
follow, including second and future gen­
erations based on the lessons learnt from 
ERS-1 . lt is clear to scientists that "unrav­
elling" will not be possible through data 
from one satell ite's l i fet ime .  Remote 
sensing from satellites will need to con­
tinue until governments and international 
agencies have the fullest possible under­
standing of what is needed :o predict anp 

· preserve our environment.  
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I can hardly bel ieve that a year has passed since I WJOte my last report .  My third 
and final year as President seems to have gone in a flash.  Looking back over the 
year much has been accomplished, however, thanks to the work of the Council , 
its various committees and the Society's staff. Re-elected as Vice Presidents in 
1 990 were Mr  A.T. Lawton and Professor I . E. Smith. l t  has been a great pleas­
u re to continue working with them and with Mr L.J . Carter, the Society's Execu­
tive Secretary . 

I n  September 1 .  was pleased to welcome Dr Paul Thompson to the Societ�··s 
Council following his election at the Annual General Meeting .  He is already ac­
tive in the special committee dealing with the Society's 6oth anniversary prepa­
rations and wil l bring to the Council h is substantial experience in the field of 
satel l ite com mun ications .  

The work of  the Council has been supported during the year by its various 
committees and specialist groups. All are continuously reviewed by the Council 
to ensure that they are meeting the Society's needs in  the most effective way. 

The Executive Committee ,  with myself as ex officio Chairman , has continued 
to exercise its delegated responsibi l ities for the running of the Society and over­
seeing its ·financial affairs. During 1 990 the Executive Committee's work included 
international l iaison, the project to renew our HQ bui lding and monitoring various 
Society events of the year such as Space '90. 

A major area of Society activity relates to our two regular monthly magazines, 
Spscefllght and JBIS and the production of these in  1 990 was under the control 
onhe Publ ications Committee chaired by Mr A.T. Lawton .  
The  contribution of B IS  Working Groups to  the Society's activities has also been 
notable in 1 990. 

The Library Working Group held a number of meetingt. in 1 990, under the 
Chairmanship of Mr  L.J. Carter, to continue planning the l ibrary's long-term role 
as a depository of space and astronautics material. The l ibrary is now bursting at 
the seams a11d the long awaited l ibrary extension cannot come soon enough to 
rel ieve the pressure. 

The Library Working Group is looking forward to the extra space to enable it to 
rearrange and to update the contents of the l ibrary for the benefit of members. 

A new Working Group has also been set up under the Chairmanship of Martin 
Fry to decide on  the arrangements to mark the Society's 60th An niversary 
(Diamond Jubilee) in 1 992/3. We are awaiting its recommendations with inter­
e s t .  

Particular mention must also be given t o  the effective work undertaken b y  Dr 
R.C.  Parkinson and Mr  C .M.  Hempsell in Space Technology. 
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I would also like to  thank many others whose work is of  the greatest assistance 
to the Society. These include Eric Waine,  our projectionist, Max Wholey, our 
Archivist, and the Members of the Library Working Group (Yvonne Cooper, Pat 
Girton, Derek Geoff and Doug Liddle) who man our Library at every evening meet­
i n g .  

T h e  Society was represented at many lead ing i nternational astronautical 
events during 1 990 by designated Fellows of the Society and its staff. 

The Society had a strong presence at the 41 st Congress of the I nternational 
Astronautical Federation held in October in Dresden , just days after German 
reunification.  The BIS is the UK voting member and was officially represe.,ted by 
Dr L.R. Shepherd, counci l  member and past president. The theme of the Con­
gress was "Space for Peace and Progress". 

Also he ld in  October was the I nternational Sympos iu m entit led "Towards 
Columbus o::od the Space Station" in Friedrichshafen ,  organised by the DGLR, 
where the Society was represented by M r  P.C. James. 

The Society. was one of six organisations that joined forces to sponsor the 
International Space Summit Conference held in June 1 990 in Huntsvi l le ,  Ala­
bama. lt was attended by many senior

-
fellows of the Society including Roy Gi­

bson , Peter Conchle, Bob Parkinson and our Executive Secretary. At the confer­
ence Peter Conchie, former B IS Counci l member, cal led for a World Space 
Exploration Program me based on the model of l ntelsat. 

The 25th Ann iversary of l ntelsat, the worldwide sate l l ite com mun ications 
organisation ,  occurred earl ier in the year and the Society was pleased to send its 
congratulations to the Director General, Mr Dean Burch . In July Mr S. Young, 
Spacefllght's Assistant Editor, represen ied the Society at the Association of 
Space Explorers annual gathering at Groningen i n  the Netherlands .  Steven 
Young also represented the Society at the biennial Space Commerce SO exhibi­
tion and conference at Montreux. 

I n  addition, the Society is active ly supporting arrangements for the I nterna­
tional Space Year in 1 992 as part of an extensive international i nitiative. 

The Society has continued actively to monitor the development ot events, to 
put the case for greater awareness and commitment to space and to make more 
widely known and understood the unsatisfactory UK position and its long term 
consequences. January's edition of Spacefllght printed an abridged version of 
the opening add;ess of the 4oth Congress of the IAF in Torremolinos, Spain. The 
address given by Dr Tom 0. Paine, a former admin istrator of NASA and Fellow of 
B IS for nearly 20 years , was entitled "The Next 40 Years in Space". In it he painted 
a picture of exploration and sett lement of the Moon and Mars supported by the 
development of a transportation infrastructure and a scientific exploration pro­
g ra m m e .  

Late in  1 990 President Bush's Space Exploration In itiative came under increas­
ing financial pressure and was dealt a devastating blow when the House Appro­
priations Subcommittee made $1 .2 bi l l ion budget cuts. 1 990 also saw the launch 
of the Hubble Space Telescope in  Apri l after many years of delay, an event that 
was closely reported in Spacefllght. The triumph of the launch turned to r.ear­
disaster when it was discovered that the primary mirror was fau lty. 

Spacef/lght also closely fol lowed the changing fortunes of the Anglo-Soviet 
Juno mission. The project reached a low point in May but, by September, a res­
cue package was being put together and prospects were looking better for a 
launch in 1 991 . 

The theme paper of the BIS Space '90 meeting in Hastings was published in 
the December issue of Spacef//ght. This paper, presented by Roy Gibson , BIS 
Fel low and former ESA Director General , gave a sober but real istic view of the 
next few years in Space and the l ike ly UK position . In these d ifficu lt times the BIS 
must continue to make the case for _UK participation in  the reshaping and even­
tual carrying out of a practical programme of Space development .  

A major event of the year was the Society's Space '90 meeting, once again 
held in Hastings. Some 1 40 members enjoyed both the excellent lecture pro­
gramme and the social events which included a civic reception and banquet. 
Space '90 admirably continued the Society's biennial series of meetings and I 
would l ike to take this opportunity of thanking all who participated and to the 
Society's siaff for the excellent arrangements. 

The 4th Symposium organised by the Society's History Committee was on the 
subject of British Solid Propellant Rocketry and, once again ,  was held at BIS HQ, 
as was our Annual Symposium of Soviet Astronautics whi.ch,  once again,  at­
tracted a capacity enthusiastic audience. I thank both teams who made these 
events so successful .  
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The first steps to install air conditioning in 
th� Society's new Conference Room.  
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Although not a Society event, as an ex-Chief Designer of Blue Streak, I was 
pleased to see the Society well represented at the reunion of ex-employees of 
the Blue Streak project held at RAF Spadeadam In June. 

The Society's main technical journal , JBIS, continued to develop with the 
publication of over 1 00 authoritative papers in 1 990. As in previous years most 
issues were devoted to special topics. Those for 1 990 featured: Origin of Life in 
the Universe (Pt 1 1 ) ,  The History of the Black Knight Rocket, Logica in Space (pt 
1 1 ) ,  INTELSAT 25th Anniversary, Norway in Space, Soviet Astronautics , Space 
Science at the Rutherford Appleton Laboratory, Space Engineering ,  Space 
Astronomy, Human Exploration of Mars, Interstellar Studies. 

The Society is grateful for the editorial and administrative assistance of the 
following in bringing to fruition another successful year of JBIS technical pub­
l ishing and in retaining its position as a leading technical space journal: Mr L.J. 
Carter, Mr  M .J. Fogg, Or R.T. Gallagher, Mr P.A. Hansson ,  Mr  C.  Nicholson,  Or 
S.  Santol i , Prof i .E .  Smith and Mr C.R.  Turner. . 

Spscefllght has continued to provide an up to date source of space news and 
features and to command world wide respect. Standards have conti nued to 
improve during the year, thanks to the outstanding efforts of the editorial team of 
G.V. Groves and S. Young supported by other staff members. One only needs to 
compare the Spscefllght of today to one of a few years ago to realise what has 
been achieved. 

Among the special features highlighted in 1 990 were Soviet Scene, Mir M is­
sion Report be Nevil le Kidger, STS mission reports, America in space and the 
ever-popu lar Space at JPL articles by Bill Mclaughl in .  We extended our publ ica­
tion capacity in 1 990 stil i  further by adding a range of new equipment. This ·  has 
enabled us to work on a number of Journal issues s imultaneously and free our 
existing equipment for use wholly with Spscefl/ght. 

A new departure in 1 990 was the start of the BIS Video Collection.  Th is has 
already proved to be an exceedingly popular development and we plan to extend 
it progressively to include new subjects. 

Much of the Council's work in 1 990 has continued to be on the extension to the 
Society's headquarters and it is very gratifying to see the fru its of these efforts 
now beginning to appear as the work is progressively completed.  

With the Extension Fund passing the £80,000 mark in  Apri l 90 the Council de-

New Society Archival 
Records Room 
New Committee Rooms 

Additional floor 
-I--- planned for Extension 

-t---
Society Archival 
Records Started 

Introduction of 
Computer based 
Library Facilities 

,.�--- Improved Library 
Facili ties 

Improved Conference 
Room Facilities 

-If--- Party Wall work 
completed 

clded to go ahead with further work to that already completed on the foundations. 
The wails and roof were soon in  place but leaving extensive internal working sti l l  
to be done. lt was necessary to carry out the work in  stages in view of the differ­
ence between the funds in hand and the expected final cost. We have both con­
served our funds and maximised the return from them,  in every possible way. 
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During the year our  Executive Secretary Len Carter has been a tower of  strength 
revealing hidden talents as a "Master of Works" and driving hard bargains where 
necessary to get the best value for money for our members. 

I would like to pay tribute to members for lhelr outstanding generosity during 
the year in support of the extension programme. lt is now possible to get an 
impression of what the building will be like when all is completed and it is clear 
that the final product will be one of which members can be proud. My thanks also 
go to the staff for their continuing fortitude as the work goes on around them. 
Although it  has been necessary to restrict access at times, their  unflagging ef­
forts have ensured that disruption of day to day business has been kept to a 
minimum as the work proceeds on the internal fitting out . 

In February the Society was honoured to announce that it had recently pur­
chased, through the generosity of one of its members , the portrait in oi ls ol Sir 
William Congreve, which for a number of years has hung in our reception room 
but was available only on extended loan. Sir Willlam,  among a host of ajainments, 
made a significant rontribution to the advancement of rocketry in the 1 9th cen­
tury and it is very gratifying that his portrait is now part of the Society's Archi\ ·ai 
Col lect ion . 

The membership of the Society at 3 1 st December 1 990 compared with 31 st 
DeGember 1 989 was as fol lows: 

3 1 . 1 2 .90  2 1 . 1 2 . 8 9  

Fel lows 1 ,92 1 L , 062 

M e m bers 1 747 1 , 542 
---

Tota l s 3668 3 ,604 

A major accounting entry i n  our 1 990 accounts is the retransfer of accumu­
lated Building Fund of Donations of £39,575 (Note 4) to use towards the cost of 
completing the Extension. This is simply a book entry but is of sign ificance in  
showing that (Note 5)  the funds accumulated were sti l l  inadequate to cover the 
cost of ai l the building work involved. However, it is our hope that continuing 
support from members over the next few years wil l enable this deficit to be fully 
met. In  the meantime, part of this shortage has been funded by using the surplus 
of £1 7,502 gained for the year, though a warning has to be expressed in view of 
the significant reduction from the 1 989 surplus of £32,707 and with continu ing 
Inflation In 1 991 -expected to average 8%. 

The most apparent conclusion from these figures is that, although we have 
managed to keep a firm grip on our day-to-day costs, we m ust continue to rely on 
the generosity of members If we are to embark on a host of other desirable proj­
ects whict> would not only enhance the Society but prove of great value and pride 
to all members .  

I would l ike to express the Society's gratitude to all 
members of staff for their dedicated efforts in the suc­
cessful administration of the Society's affairs in 1 990 . 
The year saw the Society continuing to fulfH an active 
role in the promotion of Space and Astronautics both 
nationally and Internationally. lt also saw major prog­
ress in the development of the Society's Headquarters 
B u i l d i n g .  

Throughout the year m y  work a s  President has been 
made all the easier and more enjoyable through the 
support I received from ail the Society's staff and from 
Society members generally. 

My three years In office as President have been most 
enjoyable and rewarding and J look forward with great confidence to continuing 
progress by the Society as it moves towards its 60th Anniversary. 

G. W. CHILDS 
Presidel't 

323 



1990 A CCOUNTS 
Report of the Auditors 

We have audited the financial statements on pages 2 to 7 In accordance 
with approved auditing standards, having regard to the matters referred 
to In the following paragraphs. 

The financial statements do not specify the manner In which the opera­
tions of the Society have been financed or In Which Its financial re­
sources have been used during the year as required by statement of 
Standard Accounting Practl::e No. 1 0. 

Subject to the foregoing, In  ou� opinion tne financial statements give a 
true and fair view of the Society's affairs as at 3 1 st  December 1 990 and 
of its results for the year ended on that date and co mply with the Com­
panies Act 1 985. 

Ledger, Mead and Sparks 
Certified Accountants 

.. 

incoma and Expenditure 
for Year Ended 31st December 1989 

TU R NOV E R 

COST OF SALES 

GROSS PRO F IT 

Administrative Expenses 

O PE RATI NG PRO F IT 

N otes 

2 

Bank Deposit Interest Receivable 

SURPLUS FOR YEAR 3 

Balance at 1 . 1 .90 

Prior Year Adjustm ent 4 

BALANCE at 31 . 1 2.90 

1 990 
£ 

2 1 7 , 1 46 

1 08 , 678 

1 08 ,468 

1 0 1 , 899 

6 , 569 

1 0 ,933 

1 7 , 502 

1 1 3 , 1 78 

(39 , 575) 

73,603 

9 1 , 1 05 

Balance Sheet as at 31st December 1990 

N otes 

TANGIBLE ASSETS at cost 5 

Less Contributions received 

Investments: 

R. Flaming Bank ale 

CURRENT ASSETS 

Debtors 
Extension Bank ale 
Cash at Bank 

6 

7 7 ,426 
5 1 ,702 

3 ,469 
62 ,597 

LESS LIABILITIES DUE WITHIN ONE YEAR 

Creditors 8 67, 742 

NET CURRENT LIABILITIES/ASSETS 

324 

1 990 

403,209 
(363,966) 

39,243 

57,007 
96,250 

5, 1 45 
9 1 , 1 05 

7 ,269 
75,555 

2 , 334 
85 , 1 58 

1 7 ,2 1 0  

1 989 
£ 

2 1 7,999 

( 1 07,439) 

1 1 0 . 560 

(96, 049) 

( 1 4 ,5 1 1 )  

1 8 , 1 96 

32 ,707 

72 , 1 07 

(3 1 , 2 1 2) 

4 0 , 895 

73 ,602 

1 989 ' 

289, 1 22 
(284,56 1 )  

4,561 

40,670 
45,231 

67,948 
1 1 3 , 1 79 

n 

Represented by: 

ACCUMULATED FUND 

Balance at 1 . 1 .90 1 1 3 , 1 78 72, 052 
Less Premises Development 
Donations ratfld (5) (39 , 575) 8 , 4 t 9 

73,603 80,471 
Add Surplus for Year 1 7 ,502 32 ,707 

Balance at 31 . 1 2.90 9 1 , 1 05 1 1 3 , 1 79 

Certified to be a true copy. 

A. T. Lawton } Members of L.J. Carter E x e c u t i v e  
G. V. Groves the Council Secretary 

1 .  TURNO\fER 

Turnover represents subscriptions receivable and inco me from tl! 
sales of  publications. 

2.  STAFF COSTS 

3.  

4 .  

6. 

(a)  

(b)  

6.  

7.  

Salaries, Pensions and National 
Insurance Contributions 

1 990 1 989 

7 5 , 870 65 ,625 

The average number of employees durl& og the year was 7 admlnistra-
live staff. 

OPERAnNG PROFIT Is after charging: 

Aaditors' Remuneration 1 1 00 1 000 

PRIOR YEAR ADJUSTMENT 

This relates to earlier donations etc. towards the cost of the Extension, 
previously credited to the Accumulated Fund and now utilised against 
t�:�e cost of the work carried out. 

TANGIBLE ASSETS 

Freehold Lend Library & Total 
& Buildings Equipment 

£ £ £ 
COS T 

Balance at 1 . 1 .90 1 98 , 39 1  9 0 , 7 3 1  289, 1 2� 
Additions during Year 
less dlspcsals 1 05,687 8 , 400 1 1 4 , 087 

Cost at 3 1 . 1 2.90 304, 078 99, 1 3 1 403,209 

Less Contributions Received 
Balance at 1 . 1 .90 . 1 98 , 39 1  86 , 1 70 284,561 
R/cvd during year 66,444 1 2 ,961 79,405 

---

264 , 835 99, 1 3 1  363,966 

Net Book Value 3 9 , 24 3  NIL 39,243 

Depreciation has not been charged against assets as the Society 
finances purchases of these through donations from members and 
contributions from other sources. 

The accounts have been prepared under the historical cost conven­
tion, with a modified income and expenditure account. 

INVESTM ENTS 1 990 1 989 
Robert Flaming Bank Account 57 , 007 40,670 

DEBTORS 

Prepayments and Accruals 6 , 453 6 , 1 45 
VAT Recoverable 973 1 , 1 24 

7 ,426 7 ,269 

8. CREDn'ORS - amounts falling due within one year 

1 990 1 989 

1 4 ,978 
2 ,232 

Trade Creditors 67,292 
Others � 
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GENERA L 
MEETING 

NOTICE IS HEREBY G IVEN that 
the 46th ANNUAL G E N E RAL 
MEETING of The BRITISH INTER­
PLANETARY SOCI ETY L im ited 
wi l l  be held in the Society's Confer­
ence Room at 27/29 South Lam­
beth Road, London ,  SW8 1 SZ on 
21 September 1 99 1  at 1 2  noon 
precise ly .  

Attendance Is restricted to Fellows 
of the Society. Admission is by 
ticket. Those wishing to a ttend 
must apply for tickets not later than 
1 0  days before the date of the 
m e e ting. 

AG E N DA 

1 . To received the Report of the 
Council on the Society's Affairs 
for the year to 31 December 
1 99 0 .  

2 .  To receive t h e  Society's Bal­
ance sheet and Accounts for 
the year ended 31 December 
1 990 and the Auditors' Report 
! h ereo n .  

3 .  To appoint Aud itors and to de­
termine the method of f ixing 
their  rem uneration . The pres­
ent Auditors have expressed 
interest in continuing In Office. 

4 .  to elect four  Members of th�  
Council of the Society. As re­
quired by the Society's consti­
tution ,  the fol lowing Members 
of the Council wil l  retire at the 
m e eti n g :  

G W Childs 
L R Shepherd 
R D Gould 
G W Webb 

Should the number of nomina­
tions exceed the number of va­
canc ies ,  e lect ion w i l l  be by 
postal ballot. The final date for 
the receipt of bal lot papers will 
then be 31  January 1 992. 

5 .  Closing Remarks by President. 

By Order of the Council 
S .A. JQNES 

Executive Secretary 

A Fellow who cannot be personally 
present at the meeting may appoint 
by proxy some other person, who 
must be a Fellow of the Society, to 
attend and vote on his behalf, sub­
ject, however, to the pro viso that a 
proxy cannot vot� except on a poll. 

9 October 1 991 7 pm - 8.30 pm 

KENNED Y, APOLLO AND 
THE COLUMBUS FACTOR 
L. Suid 

Venue: The Conference Room, British 
Interplanetary Society, 27/29 South Lam­
beth Road, London SW8 1 SZ. 

Why d id  Pres ident  John  Ken n edy 
commit the United States to landing a 
man on the Moon? Most historians cite 
a space race with the Soviets to prove 
that America had not lost its techno­
logical superiority. I n  fact , whi le  the 
President  expected techno log ica l  
gains  from the manned space pro­
gramme and recognised the need to 
"beat'' the Russians to the Moon , he 
was motivated by other factors. The 
President saw h imself to Apol lo i n  
much  the same way as  l sabel la of 
Spain saw herself to Columbus. Sim­
ply put, Kennedy did tru ly see space 
as the New Frontier and that the suc­
cess of Apollo would ensure his place 
in history. This paper will look at the de­
cision to go to the Moon as a turning 
point in h istory for man to celebrate 
500 years from now as he prepares to 
celebrate Co!umbus in 1 991 . 

Admission is by ticket only. Members 
should apply in good time enclosing a sae. 
Subject to space being available members 
may a/so apply for a ticket for one guest. 

6 November 1 991 7 pm - 8.30 pm 

A HISTORY OF MANKIND, 
2000 TO 5000 AD 
P. Birch 

Venue: The Conference Room, British 
Interplanetary Society, 27/29 South Lam­
beth Road, London SW8 1 SZ. 

A talk on the potential of Mankind in 
space. An overview of the continued 
growth of his technology, industry and 
population ,  transportation and habi­
tats; from the early days of space colo­
n i es and terraform i n g ,  t h rough  the 
bui lding of  supramundane planets and 
i nterstel lar sett lements, to the con­
struct ion of galac� i c-mass artifacts 
and the taming of the entire visible uni­
vers e .  

Admission iE> by ticket only. Members 
should apply in good time enclosing a sae. 
Subject to space being available members 
may also apply for a ticket for one guest. 

4 December 1 991 7 pm - 8.30 pm 

STRING IN SPACE: THE SPACE 
APPLICA TIONS OF TETHERS 
C Welch 

Venue: The Conference Room, British In­
terplanetary Society, 27/29 South Lam­
beth Road, London SW8 1 SZ. 

The history and background of teth-

ers. The basic physics that govern 
their behaviour and their appl ications 
in the space fie ld .  Upcoming tether 
miss ions,  i n  part icu lar the US/Italian 
TSS (Tethered Sate l l ite  System)  
shutt le  f l ight .  

Admission is by ticket only. Members 
should apply in good time enclosing a sae. 
Subject to space being available members 
may also apply for a ticket for one guest. 

INT ERNA TIONA L  
CONFERENCES 

27-30 August 1 991 

POWER FROM SPACE '91 
Vanue: Ecole Superieure d 'E iectricite, 
Paris/G if-Sur-Yvette , France . 

The path to making power from space 
available to mankind is long and diffi­
cult but for that very reason it is neces­
sary to beg in now. This meeting, or­
gan ised by the Societe des E lectri­
ciens et des E lectronic iens and the 
IAF, and eo-sponsored by the Society, 
will address the major issues of power 
from space. 

Registration: Forms are available from 
the Executive Secretary. Please enclose 
a sae. 

5-1 2 October 1 991 
42nd IAF CONGRESS 
To be held in Montreal, Canada, hosted by the 
Canadian Aeronautics and Space Institute. 
The theme will be "The Next Century - Pros­
pects for Space". 

Members of the Society wish ing to pres­
ent papers may obtain procedural details 
for the submission of Abstracts from the 
IAF, 3-5 Rue Mario-N ikis ,  750 1 5  Paris , 
France . 

The 43rd IAF Congress will be held in 
Washington, DC over the period 28 Au­
gust to 9 September 1 992 and will be 
combined with the 29th Plenary Meeting 
of COSPAR. 

The meeting will be hosted by the A/AA and 
held under the auspices of the NAS and 
NASA. 

2 - 4 October 1 992 

SPACE '92: 
INTERNA TIONAL SPACE 
PROJECTS 

The Society's bienn ial two day meet­
ing wi l l  be held at the Wh ite Rock 
Theatre, Hastings 2-4 October 1 992.  
With the t heme  of " I n ternat i onal 
Space Projects" .  

Offers of papers are mvited. P lease con­
tact the Executive Secre tary . 
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