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...-- SOVIETS in SPACE ---. 

Mir's Double Anniversary 

February 1989 

• The launch of the Mir Space Station into orbit on 
February 20, 1986. 

• The start of continuous manned operations on 
February 5, 1987. 

To commemorate Mir's Double Anniversary, the 
Fel:uuary 1989 issue of Spaceflight includes special 
features on the Soviet Space Programme under the 
theme title of 'Soviets in Space'. 

Spaceflignt has long been recognised as a leading 
Space Publication within the Soviet Union, where a 
Soviet edition of the magazine has been distributed 
for many years. 
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Front Cover: (Main Picture) The Soviet Union's M i r  space station, seen from an aooroach i ng Soyuz capsule. 
(Top Insert) Cosmonaut Yuri Romanenko prepares h i s  space suit before making an EVA in 1 977. A major feature on space 
walks from the Sal yut space stat ions begins on p.45. 
( Lower Insert) Cosmonauts Yuri Romanenko and Alexander Laveikin wave to the cameras before board ing Soyuz TM-2 to 
beg i n  the conti nuous man n i ng of the M i r  space station. 
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------SOVIETS in SPACE ------

The Coming of Glasnost 
The political change which has swept through the Soviet Union is 
beginning to show its presence in that nation's space programme. 
Spaceflight has long been recognised as a source of information on 
Soviet space activities. lt welcomes the arrival of Glasnost and the 
opportunity of providing readers with even greater detailed coverage. 

Recent events h ave i l l u strated the 
new openness: 

• T h e  crew a n d  l a u nch t i m e  of Soyuz 
T- 15  in M a rch 1 986 was a n n o u nced i n  
advance. T h is practice h a s  been con­
t inued for a l l  Sov iet m a n ned m i ss ions.  

• The Sov iet U n i o n  has  offered its 
space fac i l it ies fo r com m e rc ia l  use. 

• Other  nations were i nv ited to par­
t ic ipate i n  the Sov iet U n i o n's p l anet­
a ry exp lorati on  prog ra m me. For 
exa mple  the Phobos probe a n d  the 
M a rs 94 project. There h ave been 
n u me rous i nv itations from Sov iet 
s pace offic ia ls  for a jo int  U S/Sov iet 
m a nned m ission  to M a rs. 
• Fa i l u res in the Sov iet space prog­
ra m m e  a re no longer  concea led a n d  
a re o p e n l y  d iscussed i n  the Sov iet 
p ress. T h e  fa i l u re of a Proton rocket i n  
ear ly 1 988 was reported,  whereas pre­
v i ous ly news of Soviet l a u nch fa i l u res 
on ly  came from Western space 
a n a lysts. The world watched in 
Septe m ber 1 988 a s  two cosmonauts 
seemed m a rooned in orb it ,  the tradi­
t iona l  news b lackouts were rep laced 
by fu l l  reports. 
• In m id- 1 988 the Sov iet p ress 
agency, Tass, bega n  to a n n o u nce the 
l a u nch veh ic le of Sov iet sate l l ites, 
i nc lud ing  m i l ita ry l a u nches. 
• Western journa l i sts h av e  been 
a l l owed access to the Ba ikon u r  Cos­
modrome.  T i m  Furn iss, Fel l ow of the 
B rit ish I nterp l aneta ry Society, was at 
Ba ikonur  for the l a u nch of the jo int  
Sov iet/ French m ission i n  N ovembe r  
1988 (see 'Correspo ndence' ) .  
• T h e  Sov iets' p l a n s  for t h e  M i r  space 
station  were revea l ed at a p ress con­
ference prio r  to the jo int  Sov iet/French 
m ission .  Dur ing the fi rst q u arter of 
1989 a module as l a rge as the or ig i n a l  
station  wi l l  be docked t o  M i r . The 
modu le  wi l l  ca rry the Sov iet U n i o n's  
M a n ned M anoeuver ing U n its ( M M U ) .  
Cosmonauts A leksa n d r  V iktorenko 
and Aleksa n d r  Serebov wi l l  test the 
M M U s  when they take over  from the 
p resent Mir  crew i n  A p ri l .  Jp u rn a l ists 
at  the Ba i ko n u r  Cosmodrome we re 
shown one of the n ew sty le  space 
su its with its M M U  attached,  they 
were permitted to take photog ra phs .  

38 

'Soviets in Space' continues on p.45. 
Peter R. Bond writes about 'Shuttle 
Glasnost' on p. 50. 

• Most recently we h ave seen the 
u nvei l i n g  of the Sov iet space sh utt le ,  
B u ra n. Th i s  was the fi rst t ime a 
Sov iet m a n ned spacecraft was 
revea led in adv a nce of its fi rst test 
fl i g ht. 

Soviet mmu Revealed 
The Soviet Union has displayed its Manned Manoeuvring Unit to the press at the 

Baikonur Cosrnodrorne. The back·pack is to. be tested later this year outside the 

Mir space station. Tim Furn1ss 

The Salyut 7 space station, with a Soyuz craft dodr8d 1D its ,_ IIIGft. n. stMion - launched 

in April 1982, and remains in orbit to this dlly_ Sa1ywt 7 ,...._.- S..WZ ..-.aft during its 
operational period. In 1986 it - lloo.-d iR1D a....._ orbit 1D..., its�. Soviet space 

officials have recently .,nounmd 1hat 1he 18-- ...- Sl:llliolt- a. -...1 to Earth by 

the Bur., Sp- Shuttle. 
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[� ��"�V MISSION REPORT 

Atlantis in Action 
Space Shuttle mission STS-27 
was a classified military flight. 
During the four-day flight, the 
massive Lacrosse reconnaissance 
satellite was deployed. 
Spaceflight provides an insight 
into this secret Department of 
Defense mission. ' 

T h e  Space Sh utt le At lant is ,  carry ing  
a crew of  five a n d  a cl assif ied m i l ita ry 

By Roelof Schuiling 
At the Ke nnedy Space Ce nte r 

and 
Steven Young 

pay load,  l ifted off from the Ken nedy 
Space Center's l a u nch pad 398 on 
December 2, 1988. The  l ift-off came at 
1 4:30:34 G MT with i n  m i n utes of the 
1 1·32 to 1 4:32 l a u nch window c los i n g .  

STS-27 with t h e  space s h u ttle Atlantis sho rtly after lift-off fro.,., P�rl :l!'IB at t h e  Kennedy Space ��er. !YASA 
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I n  keep ing with the c lassif ied natu re of 
the fl ig ht, the cou ntdown status was 
not revea led u nt i l  the "T m i n us n i n e  
m i n utes a n d  counti n g "  po i nt .  

The l a n d i n g  was at Edwards A i r  
Fo rce Base, Ca l ifo rn i a  a t  23:36: 1 0  G MT 
on December 6. T h e  crew; Com m a n­
der  Robert 'Hoot' G i bson,  P i lot G u y  
G a rd ner, together  with M ission Spe­
c ia l ists R ichard ' M ike' M u l l a ne,  Wi l­
l i a m  Sheph erd a n d  Jerry Ross were 
met by NASA A d m i n ist rator Ja mes 
F letcher, who ca l l ed the m issiO n "a 
g reat fl i g ht, a super fl i g ht . " 

T h e  m ission ,  desig n ated STS-27. 
was At lant is' fi rst fl i g ht i n  th ree years. 
T h e  prev ious  l a u nches for Atlantis 
were STS 5 1 -J on October 3. 1985 and 
STS 61 -8 o n  November  11. 1985. 

Launch Preparations 
T h e  At la ntis had  a smootr 'au"cn 

prepa rat ion per iod.  The stact ro:g of 
the So l id  Rocket Booste�s 1 S RBs fo• 
STS-27 took j u st under  three rncr::"s. 
beg i n n i n g  on J u ly 30 and for.:sr•r-g O'l 
September  20. At la ntis was tO'o'w€d 
from its bay i n  the Orbtter Process ng 
Faci l ity to the Veh ic le  Assemo:v Bu••o­
i n g  (VAS ) d u ri n g  the n i g ht of Octooer 
22 a n d  was m ated with the exte,...,at 
tank on October 24. The  shuttle stact 
was ro l led out to pad 398 on lltoveTT'­
ber 2.  

Dur ing  the cou rse of on-the-oad 
test ing  of the orb iter's  Aux i liary Power 
System U n its it was n oted that an 
iso l at ion va lve i n  u n it 2 was sticking 
a n d  the v a lve  was rep laced. When 
At lant is  was powered u p  i nstrumenta­
t ion i n d icated the left i n board maor. 
land ing  gear  tyre ha d  a s l ow leak. The 
l and ing  gea r is i naccess ib le when the 
o rbiter is m ated to the Exte rna l  Tank.  If 
the l ea k  had  p roved ser ious a ro l l  back 
to the VAS wou l d  have been n eces­
sa ry .  T h e  leak  rate was  mon ito red a nd 
was determined to be approx imate ly  
1 .  7 ps i per day.The ty re he ld  333 ps i  o n  
N ovember  3 0  a n d  i t  was fel t  that th is  
was sufficient to  a l low the m i ssion  to  
p roceed as the m i n i m u m  accepta b le  
t yre pressu re was approx i m ately 275 
psi . 

Launch Day 
T h e  December 2 l a u nch of STS-27 

was de layed u ntil the l ast m i nute by 
u pper l evel  winds that exceeded 
l a u nch li m its. S im i l a r  weath e r  h a d  
p reve nted the l a u nch o f  At la ntis the 
p revious day. 

The cou ntdown went a head  when 
the htg h  l evel winds d ied down. At 
T-31 seconds a h o l d  was o rdered,  
cloud cover at the T rans-Atla ntic abort 
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MISSION REPORT 
site i n  Zaragosa Spa in  h a d  reached 
over 50% . T h e  cou ntdown was 
resumed when the M iss ion M a nage­
ment Team decided the c loud cover 
was not a p rob lem,  if a n  abort had  
occu rred the skies wou l d  h ave c leared 
before l a n d i n g .  

As At lant is  beg a n  its ro l l  manoeuver  
observers on  the g ro u n d  cou l d  see 
th is  was n ot a usua l  28.5 deg ree 
incl i nat ion launch. T he shuttle was head­
ing towa rds the max im um pe rm itted 
i ncl i nat ion of 57 deg rees. Th is  htg h  
i ncl i nat ion o rbit wou l d  cover m ost of 
the Sov iet U nton .  T h e  l a u nch t raj ec­
to ry c lose ly fo l l owed the Eastern coast 
l i n e  of the U S .  

Dur ing  the ascent the vo ice trans­
m iss ions between the shutt le and  m is­
s ion control  were not broadcast by 
NASA. H owever u nscra m bled g ro u n d  
t o  a i r  t ransmiss ions cou l d  b e  m o n i­
tored with a U H F  rad i o. 

T h e  S R B  sepa rat ion took p l ace nor­
ma l ly  a n d  the boosters were retu rned 

·to Cape Canaveral  A i r  Fo rce Stat ion  on  
December  3.  When the booster seg­
ments were d isasse m bled eng i n ee rs 
fou nd no s igns of hot gases reac h i n g  
t h e  0- r ings .  

T h e  At lant is  l a u nch was a d i rect 
ascent to orbit ,  req u i ri n g  j ust one  
Orb i ta l  M a n oeuver i n g  System (OMS)  
burn  to  c i rcu la r ise the spacecraft's 
o rbit .  

Satellite Deployment 
After com p l et i n g  post-ascent checks 

the crew were g iven a go-ahead to 
beg i n  on-orb.it operat ions .  The $500 
m i l l io n  Lacrosse satel l i te was 
dep loyed a pprox i m ate ly five h o u rs 
i nto t h e  fl ight  d u ri n g  At l a nt is' s ixt h 
orbit  of the  E a rt h .  

A fi n a l  checkout o f  Lacrosse's  
o n bo a rd systems was made before 
t h e  c rew were g iven permiss ion to 
deploy the satell ite. M ission  S peci a l i st 
M i ke M ul l a ne,  us ing  the  Remote Man­
i p ulator System ( R M S ), l i fted the  satel ­
l ite f rom its c radle  i n  t h e  pay load bay 

STS-27 at a Glance 
LAUNCHED: 14:30:34 GMT, December 2 
LAUNCH SITE: Pad 398, Kennedy Space 

Center, USA 

LANDED: 23:36: 10 GMT, December 6 
LAND I NG SITE: Runway 17, Edwards A i r  

Force Base, USA 

ORBIT: approx. 390-460km 
INCLINATION: 57 degrees 
DURATION: 1 05h rs 5mi n  24sec 

COMMANDER: Robert 'Hoot' Gibson 
PI LOT: Guy Gard ner 
MISSION SPECIALISTS: 

Richard 'Mi ke' M u l lane 
Wil l iam Shepherd 
Jerry Ross 

PAYLOAD: Lacrosse 

SPACE'FliGHT, Vol .  3 1 ,  Febru a ry 1989 

-
The f ive crew members of STS-27, dressed in their part ia l ly pressurised f light su its, stand in  front 
of an M 1- 1 3  armou red personnel  carr ier at the Ken nedy Space Center's Shuttle Land ing Faci lity . 
The M 1 - 1 3, for wh ich the c rew is being trai ned, is used during emergency egress situations. F rom 
left to right: W i l liam Shepherd; Guy Gard ner; Robert 'Hoot' Gibson; R ichard ( M i ke )  Mul lane; and 
Jerry Ross. NASA 
and  posit ioned�i t  in space a bove t h e  
arb iter .  O n c e  he  w a s  s u re the  satell ite 
was sta b le  he re leased the  g ra p ple 
fixt u re i n  t h e  'wrist '  of t h e'R M S .  

Atl antis'  c rew then  stood b y  t o  
o bserve the dep loyment of Lacrosse's 
l a rge so l a r  a r ray. lt W<tS reported that 
the fi rst attempt to deploy the  panels  
fa iled. Ast ronauts Ross and Shepherd 
were prepa red to m a ke a spacewalk to  
m a n u a lly open them. Ross has over  1 1  
h o u rs EVA exper ience; h e  made two 
space walks to e rect t h e  EASE a n d  
ACCESS st ructu res i n  t h e  payload bay 
dur ing  a p revious sh uttle m issi o n  
( S T S  6 1 -B ). The  emer9ency EVA was 
not n ecessa ry, g ro u n d  cont rol sent a 
second com m and to deploy the  sol a r  
panels  a n d  the  a rray opened. 

T h e  Lacrosse satell ite is a ble to 

T h e  launch trajectory f o r  ST5-27. T h e  57 
degree i n c l i nation of the orbit resu lted i n  
a flight path that followed t h e  East coast 
of the US. 

operate n i g ht a n d  day regard less of 
weather con d it ions .  The Pentagon  
hopes t h e  sate l l ite wi l l  be a b l e  to  
locate Soviet mob i l e  m iss i le  systems,  
even when they a re concea led 
amongst t rees. 

Serious Tile Damage 
The crew o bserved substant i a l  t ile  

damage to  the  a rbiter's r ight h a n d  
s i d e  u s i n g  t h e  camera a t  the end  o f  t h e  
R M S. Televis ion p ict u res of t h e  l a u nch 
sh owed a shower  of  debr is  d u ri n g  the 
SRB sepa rat i o n. The  debr is is  
bel ieved to  h ave caused the  t ile  dam­
age. 

One poss i ble  s o u rce of o r i g i n  for t h e  
debris was t h e  External Tank, which ,  
const ructed five years  ago. was the  
oldest External T a n k  to  fly. T h e  tank  
was also u sed for tests at  Vanden berg 
Ai r Force Base, d u r i n g  which it  was 
filled wit h  cryogen ic  p ropella nts. lt is  
possible the  External T a n k's therm a l  
i n sulat ion  was affected d u ri n g  t h ese 
tests by the super-cold fuel ,  weaken­
ing i t  enough to  break away from the 
tank  when the  SRB separat ion  m otors 
fi red . 

About 700 t iles were d a m aged a n d  
about 150 w il l  h ave to be replaced 
before Atl a nt is '  n ext fl ig ht. 

There was one ot her  sig n ifica nt  m a l­
funct ion  d u r ing t h e  f l ig ht: water  from 
a evaporat ion  collect o r  pooled i n  the 
c rew com p a rtment .  The water was 
removed by the crew a n d  a back-up  
system was  brought  i nto u se. 

Atlant i s  was ret u rned to the Ken­
nedy Space Center by the 747 Sh utt le  
Carr ier  A i rcraft o n  Dece m ber  1 3 . 
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Deal on ESA Funding 
In return for the UK's approval for a 
5% increase in funding for the Euro­
pean Space Programme, the ESA 
Council has agreed to conduct an 
independent review of the costs and 
management of the ESA Science 
Programme. The move is seen as a 'U' 
turn in UK space policy. The Govern­
ment had previously said it was 
unconvinced that the increase was 
justified. 

The ag reement was reached at a 
meet ing of the ESA Co u nc i l  o n  
December 1 5 ,  1988. T h e  E SA Science 
Pro g ra m me, known as Ho rizo n  2000, 
inc ludes the So ho/C iuster m issio n 
(Spaceflight, Octo ber  1988, p.382) a n d  
the Cass in i  pro be to Saturn and i t s  
moo n Titan (Spaceflight, J a n u a ry 
1989, p .9) .  The decision to increase the 
fu nd ing  had to be u n a n i mous .  The 
U K's  i n it i a l  d isapproval  th reatened to 
p revent the other ESA nat io ns fro m  
go ing  ahead.  l t  was suggested that 
B rita i n  co u l d  lose its ESA mem bersh ip  
if i t  blocked the extra fu nd ing .  

The  U K's a g reement to  suppo rt the  
budget i ncrease does not i nd icate a 
change i n  the Government's  genera l  
space po l icy. If the U K  had refused to 
ag ree it wo u l d  have fou n d  itself i so­
l ated, a l l  the other ESA natio n s  were in 
fu l l  suppo rt of the increase. The Gov­
ern ment had l i tt l e  cho ice, ag ree o r  
face possi b le expu ls io n  fro m  ESA. 
B rit a i n  has been seen as the 'fi n a nc ia l  
co nscience' of ESA and dema nded a n  
i ndependent review i nto the o rgan isa­
t io n  and manage ment of the ESA 
science program me,  with the o bjec­
t ive of mak ing t h e  p ro g ra m me mo re 
cost effect ive. 

The British de legat iGn was led by M r  
Art h u r  Pryo r, t h e  D i rJcto r General  of 
the B rit ish  Nat iona l  Space Cent re. He 
sa id .  "The U nited K ingdom fu l lysu p­
ports  this ag reement which demons­
t rates our cont in u ed co m m it m ent to 
Horizon 2000 as  the cent rep iece of ou r 
space science research.  We a lso wel­
come t he ESA Counc i l's  col lect ive 
resotve to ma int a i n  cost d isc i p l i n e  on 
Horizo n  2000 and  to seek t h e  most 

The next shuttle launch, STS.29, was sched­
uled for launch on February 23, 1989, at the 
time �f going to press: Its left·hand Solid 
Rocket Booster (SRB) is shown here in the 
Vehicle Assembly Building shortly after the 
nose cap had been placed on top of the SRB 
stack. NASA 
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cost effective use of the extensive 
reso u rces co m m itted to this p rog­
ram m e . "  

D i recto r  of E SA's scientif ic p rog­
ra m me, Professo r Roger  Bo n net co m­
mented o n  the ag reement."The Co u n ­
c i l ' s  u n a n i mous  decisio n  w a s  o n e  of 
extrem e  i m po rt a n ce to the scientif ic 
pro g ra m me.  l t  shows a g reat wi l l  to go 
fo rward together . " Arthu r  Pryor BNSC 

SATELLITE 
DIGEST-218 

Robert D. Christy 
Continued from the December 1988 issue 

A monthly listing of satellite and spacecraft launches, com­
plied from open sources. The heading to each launch gives 
the name of the satellite, its international designation and 
its number in the NORAD �logue. Launch times are given 
in Universal Time and are accurate to about five minutes 
except where marked with an asterisk. where the time is to 
the n .. rast. minute as announced by the launching agency. 

GORIZONT 16, 1988-71A, 19397 
Launched: 1952, 18 August 1988 from 
Tyuratam by 0-1-e. 
Spacecraft data: Stepped cylinder with a 
dish aerial array at one end. Electrical 
power is provided by a pair of rotatable 
solar panels at right angles to the body. 
Station keeping is by the use of gas jets, 
and three-axis stabilisation is achieved by 
momentum wheels. The length is about 5 
m, the maximum diameter about 2 m, and 
the mass around 2000 kg. 
Mission: Communications satellite provid­
ing continuous telephone, teleg�aphic and 
television links both within the USSR and 
abroad. 
Orbit: Geosynchronous above 80 degrees 
east. 

COSMOS 1964, 1988-72A, 19412 
Launched: 1050, 23 August 1988 from 
Tyuratam by A-2. 
Spacecraft data: Based on the Vostok 
manned spacecraft and consisting of a 
spherical, camera carrying re-entry mod­
ule supported by a conical instrument unit 
containing batteries, control equipment 
and a rocket motor system. A 2 m diam­
eter, 0.5 m deep, cylindrical, sup­
plementary instrument package may be 
carried at the forward end. The over.all 
length is abOut 6 m, maximum diameter· 
2.4 m and the mass is between 6 and 7 
tonnes. 

. Mission: Military photo-reconnaissance, 

recovered after 15 days. 
Orbit: 231 x 285 km, 89.70 min, 70.00 deg. 

COSMOS 1965, 1988-73A, 19414 
Launched: 1115, 23 August 1988 from 
Plesestk by A-2. 
Spacecraft data: Possibly based on the 
Vostok manned spacecraft and consisting 
of a spherical re-entry module with a 
conical instrument unit containing batter­
ies, control equipment and a rocket motor 
system, and a 2 m diameter, 0.5 m deep, 
cylindrical, supplementary instrument 
package may be carried at the forward end. 
The overall length is about 6 m, maximum 
diameter 2.4 m and the mass is between 6 
and 7 tonnes. 
Mission: Photo-reconnaissance, recovered 
after 30 days. All or part of the payload was 
an Earth resources package operating 
under the 'Priroda' programme. 
Orbit: 257 x 277 km, 89.92 min. 82.36 deg, 
later manoeuvred to 339 x 355 km, 91.54 
min. 8:!.33 deg. 

OSCAR 25 & OSCAR 31, 1988-74A&B, 
19419 & 19420 
Launched: 0712, 25 August 1988 from 
Vandenberg AFB by Scout. 
Spacecraft data: Transit-type navigation 
satellites. 
Mission: Pair of navigation satellites. 
Orbit: 1036 x 1182 km, 107.53 min, 89.99 
deg . 
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SOYUZ-TM 6, 1988-75A, 19443 
Launched: 0423*, 29 August 1988 from 
Tyuratam by A-2. 
Spacecraft data: Near-spherical orbital 
compartment carrying a rendezvous radar 
tower, conical re-entry module and cylin­
drical instrument unit with a pair of solar 
panels, and containing batteries and a 
combined rocket motor/attitude control 
system. Length 7.5 m (including the dock­
ing unit). maximum diameter 2.2 m and 
mass around 7000 kg. . 
Mission: Carried Soviet/Afghan crew of 
Vladimir Lyakhov, Valery Poliakov and 
Abdul Ahad Mohmand to Mir. Docking 
with Mir's rear port occurred at 0541 on 
August 31. Lyakhov and Mohmand 
returned to Earth in Soyuz-TM 5, landing at 
0050 on September 7, following abortive 
landing attempts on September 6. At 0105 
on September 8, with Titov, Manarov and 
Poliakov aboard, it undocked and then 
re-docked at Mir's forward port, 20 
minutes later. 
Orbit: Initially 195 x 228 km, 88.66 min, 
51.57 deg, then by way of a 234 x 259 km 
transfer orbit to a rendezvous with Mir in 
an orbit of 339 x 366 km, 91.53 min. 51.62 
deg. 

USA 31, 1988-77A, 19458 
Launched: 1205*, 2 September 1988 from 
Cape Canaveral by Titan 340/IUS. 
Spacecraft data: not available. 
Mission: Electronic-intelligence gathering 
from geosynchronous orbit. The IUS 
reportedly failed to operate correctly. 
Orbit: near-geosynchronous. 

USA 32, 1988-78 
Launched: 5 September 1988 from Van­
denberg AFB by Titan 2. 
Spacecraft data: Parent satellite and a 
cluster of (probably) three sub-satellites, 
joined together by several-kilometre long 
wires to maintain formation. 
Mission: Electronic-surveillance over 
Ocean areas. 
Orbit: 1050 x 1170 km, 107.5min, 63.4 deg 
(approximate orbit). 

COSMOS 1967, 1988-79A, 19462 
Lauched: 1030, 6 September 1988 from 
Plesetsk, USSR by A-2. 
Spacecraft data: Based on the Vostok 
manned spacecraft and consisting of a 
spherical, camera carrying re-entry mod­
ule supported by a conical instrument unit 
containing batteries, control equipment 
and a rocket motor system. A 2 m diam­
eter, 0.5 m deep, cylindrical, sup­
plementary instrument package may be 
carried at the forward end. The overall 
length is about 6 m, maximum diameter 
2.4 m and the mass is between 6 and 7 
tonnes. 
Mission: Military photo-reconnaissance, 
recovered after 9 days. 
Orbit: 228 x 278 km, 89.61 min, 72.88 deg. 

FENGYUN 1, 1988-80A. 19467 
Launched: 2030, 7 September 1988 from 
Taiyuan by Long March 4. 
Spacecraft data: Rectangular, box-shaped 
body, about 1.5 m long on each side, and 
equipped with a pair of solar panels paral­
lel with one face. The mass is 750 kg. 
Mission: Meteorological satellite in sun­
synchronous orbit, returning cloud-cover 

44 

Payload installation prior to the launch of 
Japan's Sakura 38 communications satel lite 
on September 16, 1988 (see below). 

NASDA 
pictures and other weather data. 
Orbit: 881 x 904 km, 102.90 min, 99.12 
deg. 

GSTAR 3, 1988-81A. 19483 
Launched: 2300*,,8 September 1988 from 
Kourou by Ariane 3. 
Spacecraft data: Three-axis stabilised, 
box-shaped body, 1.63 x 1.32 x 0.99 m, 
with an aerial array at one end. Power is 
provided by a 14.3 m span solar array. The 
mass is 759 kg (in geosynchronous orbit). 
Mission: US domestic comsat, including 
the Geostar radio-location package. 
Improperly-loaded fuel meant the satellite 
was unbalanced and it tumbled during the 
apogee-motor firing. producing an incor­
rect, unusable orbit. 
Orbit: 16587 x 36160 km, 982.98 min, 1.52 
deg. 

SBS 5, 1988-818, 19484 
Launched: 2300*, 8 September 1988 from 
Kourou, Guyana by Ariane 3. 
Spacecraft data: Cylindrical, spin­
stabilised body with a de-spun aerial array. 
The length is 6.6 m (excluding aerials), and 
the diameter 2.2 m. The mass is 725 kg (in 
geosynchronous orbit). 
Mission: US domestic comsat, providing 
point-to-point services for business users 
in the continental United States. 
Orbit: geosynchronous above 122 deg 
west. 

COSMOS 1968, 1988-82A. 19488 
Launched: 1040, 9 September 1988 from 
Plesetsk, USSR by A-2. 
Spacecraft data: Possibly based on the 
Vostok manned spacecraft and consisting 
of a spherical re-entry module with a 
conical instrument unit containing batter­
ies, control equipment and a rocket motor 
system, and a 2 m diameter, 0.5 m deep, 
cylindrical, supplementary instrument 
package may be carried at the forward end. 
The overall length is about 6 m, maximum 
diameter 2.4 m and the mass is between 6 
and 7 tonnes. 
Mission: Photo-reconnaissance, recovered 

after 14 days. All or part of the payload was 
an Earth resources package operating 
under the 'Priroda' programme 
Orbit: 260 x 275 km, 89.93 min. 82.34 deg. 

PROGRESS 38, 1988-83A, 19486 
Lauched: 2334*, 9 September 1988 from 
Tyuratam by A-2 
Spacecraft data: Soyuz derived design, 
having a near-spherical supplies compart· 
ment carrying a rendezvous radar tower, a 
covered liquids tank section and cylindrical 
instrument unit containing batteries and a 
combined rocket motor/attitude control 
system. Length 7.5 m (including the dock­
ing unit), maximum diameter 2.2 m and 
mass around 7000 kg. 
Mission: Carried equipment and consum­
able supplies to the resident crew of Mir. lt 
docked with Kvant's aft-facing hatch at 
0122 on July 20.1t undocked on October 23 
and was de-orbited the same day. 
Orbit: Initially 186 x 246 km, 88.77 min. 
51.63 deg, then by way of a 234 x 332 km 
transfer orbit to a docking with Mir in an 
orbit of 337 x 363 km 91.47 min. 90.62 deg. 
COSMOS 1969, 1988-84A, 19495 
Launched: 1500, 15 September 1988 from 
Plesetsk by A-2. 
Spacecraft data: Possibly based on the 
Vostok manned spacecraft and consisting 
of a spherical camera module supported 
by a conical instrument unit containing 
batteries, control equipment and a roctet 
motor system. A supplementary equip­
ment package may be fitted at the forward 
end. Several small, heat shielded contain­
ers may be carried for periodic rerum to 
Earth of film. The overall length is about 6 
m, maximum diameter 2.4 m and the mass 
around 7000 kg. 
Mission: Military photo-reconnaissance 
over an extended period. 
Orbit: 168 x 348 km, 89.68 min. 67.14 deg. 
manoeuvrable. 

COSMOS 1970-1972, 1988 85A-C. 
19501-19503 
Launched: 0201, 16 September 1988 from 
Tyuratam by D-1-e. 
Spacecraft data: not available 
Mission: Single launch of a triplet of 
GLONASS (Global Navigation Satellite 
System) vehicles. 
Orbit: 19115 x 19146 km, 675.75 min. 64.87 
deg. 

SAKURA 38 (CS-38). 1988-86A, 19508 
Launched: 1000, 16 September 1988 from 
Tanegashima by H-1 
Spacecraft data: Cylindrical body, 2.8 m 
long and 2.2 m diameter. The mass is 1099 
kg (in geosynchronous orbit). 
Mission: Japanese built and launched 
communications satellite. 
Orbit: geosynchronous above 136 deg east 
longitude. 

OFFEQ 1, 1988-87A, 19519 
Launched: 0932*, 19 September 1988 from 
Palmachim by Shavik. 
Spacecraft data: Octagonal frustrum, 2.3 m 
long and varying from 0.7 m to 1.2 m 
diameter. The mass is 156 kg. 
Mission: Israeli built and launched space­
technology experiments satellite. 
Orbit: 247 x 1155 km, 98.65 min. 142.87 
deg. 
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Above the Planet 
--Salyut EVA Operations --

With the advent of the Mir Complex, and its permanent manning, the 
Soviet Union has demonstrated a confidence and willingness to 
undertake work outside the orbital complex on a regular basis for both 
planned and unplanned tasks. 

The EVAs from the Mir complex have been described in the relevant 
parts of the Mission Report series. 

However, one factor in the Soviet confidence in the use of men outside 
the complex fc>r tricky, and sometimes dangerous, repair and retrieval 
tasks, was the experience gained during the EVAs conducted during the 
Salyut 6 and Salyut 7 missions. 

Before Salyut 
The Soviet U n ion 's  cosmo n a uts 
undertoo k two EVAs in the 1960s. The 
fi rst was that of Aleksei Leo nov. On 
M a rch 18, 1965 the cosmonaut  m ade 
the fi rst excu rsio n  by man o utside h i s  
spacecraft wh i l st i n  o rbit. He spent  12 
m i nutes and 9 seconds o uts ide the 
craft Voskhod-2. The cosmo n a ut had 
spent 24 m i n utes exposed to the 
vacu u m  of space i ns ide a nd o utside of 
the f lex ib le  a i r lock anatched to the 
s ide of the Vosto k-derived spacecraft. 
Despite Soviet c l a ims  of a perfect EVA, 
it emerged l ater that Leo nov had  
expended a g reat dea l  of energy d u r­
ing  t h e  short excu rsio n  and had to 
reduce the p ressu re i n  h i s  su it to 
c l amber back into the a i r lock .  H i s  
co mpan io n  o n  the fl i g ht was  the l ate 
Pave! Belyayev. 

The Soviets have recently revea led 
that a fu rther  Voskho d  EVA m i ss io n  
was p lanned .  I n  thi s  o n e, which wou l d  
p resu mab ly  h ave repeated Leo nov's 
task, a wo m a n  cos mo n a ut wo u l d  h ave 
been the spacewal ker. Va lenti n a  
Te reshkova w a s  p ictu red i n  a n  EVA 
suit. Had she co nducted the m i ss io n  
s h e  wo u l d  have beco m e  t h e  fi rst 
wom a n  to fly i nto space twice a n d  the 
fi rst to undertake a spacewa l k. Those 
records, however, wo u l dllave to wait 
fo r a nother  21 yea rs. 

The Soviets co nceited fu rt h e r  Vos­
khod m i ss ions  after Leo nov's.  

I n  the period  1965- 1969 there was 
m uch d iscussio n  a bout  a Soviet Lu n a r  
m i ss ion, a i med at beat ing the Amer­
icans to the Moon .  

O n e  of t h e  prepa rato ry featu res of 
the p ro g ra m m e  p ro bab ly  i nvo lved the 
dock ing together  in near-Earth o rbit  of 
two Soyuz spacecraft, the successo r  to 
Vosto k  I Voskhod.  Th is  wo u l d  acco m­
p l ish the m a noeuvres ach ieved by the 
America n moo nsh ip  p recu rso rs - the 
Gemin i  spacecraft. Two cosmo n auts 
wou l d  then transfer o utside the 
spacecraft from one to the other 
demo n strati ng the Soviet p rototype 
EVA suit. 

The m ission was to be flown i n  Apr i l  
1967 and was repo rtedl y  o rdered by 
the Soviet govern m ent even tho u g h  
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Soviet cosmonaut Aleksei Leonov becomes t h e  f i rst m a n  t o  step outside h is spacecraft during the 
Vosk hod·2 mission in 1965. All Photographs Novosti 

By Neville Kidger 

Soviet eng i n ee rs a n d  des igners 
thought the pla n  to be r isky a n d  
p remature fo r the fi rst p i l oted fl i g ht of 
the new spacecraft, even though it  had 
flown u n m a n ned.  

No netheless, on Apr i l  24, 1967, 
Soyuz 1 was la u nched with cosmo­
naut  V lad im i r  Kom arov. The p l a n  to 
l a u nch Soyuz 2 the next day for a 
dock ing with Soyuz 1 a n d  the transfer 
of two men via o pen space was scrap­
ped when as-yet-unknown p ro blems 
... dused the reca l l  of Soyuz 1 after just 
one day i n  space. Trag ica l ly, Ko m arov 
was k i l led with h i s  descent cab i n  
i mpacted t h e  E a rt h .  T h e  Soviets say 
that his pa rach ute l ines tang led .  

The Soyuz 2 c rew of  Valer i  Bykovski, 
Aleksei Yel iseyev a n d  Yevgheni Khru-

nov, was stood down pend ing the 
invest igat ion .  

Twelve years afterwa rds the Soviet 
rel eased a photo g ra ph which showed 
the two spacewal ker  cosmo n a uts -
Yel i sey� and Khrunov- look ing at a 
g l obe-of the Moo n. Th is  p icture was 
· p robably taken to i l l u strate the a nces­
try of the Lu n a r  space su it, when it  
was eventua l ly used. There a p pears to 
be  no other i l l u stratio n  of cosmo n a uts 
in s i m i l a r  s ituatio n s. 

I n  J a n u a ry 1969 Yel iseyev a n d  Kh ru­
nov d id  perfo rm the i r  E')/A. They took 
a n  hou r  to cross fro m  Soyuz 5 to 
· Soyuz 4 i n  which they retu rned to 
E arth. However, the fl ight  had no 
p u rpose beyo n d  p ropaganda fo r the 
L u n a r  p rog ram m e  - the Americans 
were a bo ut to w in  that race - a n d  l itt l e  
va l u e  fo r the space station p rog­
ram m e  the Soviets were a bout  to 
embark u po n - a utomat ic Soyuz dock­
i ngs had  been performed befo re .  
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._ 
Cosmonauts Yel iseyeve and Khrunov looking at a g l obe of the moon. The picture shows the Soyuz-1 
EVA suit which might have been taken as a basis for a l u nar space su it. 

Salyut 1 
Due to the l i m ited use of the fi rst 

Sa lyut statio n (o ne- m issio n  termin­
ated wi th  the crew u n a bl e  to enter  the 
statio n and  the seco n d  curta i led ear ly  
with  the resu l t ing  deaths of the th ree 
men a bo a rd Soyuz 1 1 )  it is  not known 
if EVAs fro m the statio n were co ntem­
p lated. However, photo g raphs of the 
statio n o n  E a rth do not a ppea r to 
show a n  EVA hatch .  

A p ictu re has been pub l i shed i n  the  
west showi ng a cosmo naut  o n  a 
tethered EVA exiti ng  fro m  the docki ng 
po rt at the fro nt of the station . 
However, no Soyuz is shown. Because 
the o rig ins  of the p ict u re a re unknown 
to th is  writer it is  d ifficu lt  to eva l uate 
its potent ia l  a� a serious  EVA scena rio . 
Questio n: where wo u l d  the m a n ned 
Soyuz have been? 

I n  1 972 the Soviets repo rted ly  tr ied 
to buy a n u m ber  of American pressu re 
su its. The p u rchase was sto pped by 
the American government. 

1973 Revelations 
I n  Apri l 1 973 the Soviets lau nched 

Salyut 2 .  With i n  two weeks of its 
l a u nch it  had bro ken up in E a rth o rbit .  
Transmissions identif ied it as a m i l it­
a ry versio n of the Salyut statio n .  

On May 1 1 , 1 973 a n e w  Sa lyut was 
l a u nched,  th is  t ime a civi l versio n .  The 
statio n exper ienced a p rob lem o n  its 
very fi rst o rbit which caused it  to 
waste a l l  of its att itude co ntro l  fue l .  
The  Soviets abando ned it i n  o rbit a n d  
ca lled it  Kosmos 557, passing  it  off a s  
a ro uti ne  science sate l l ite. 

Both Kosl"'1os 557 and Salyut 2 
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decayed fro m  orbit wit h i n  s ix  days of 
each other i n  late-May 1973. 

lt  was later revealed that Aleksei 
Leo nov had been tra i n i n g  fo r the c iv i l  
Sa lyut .  With h i s  backg ro u n d  it  i s  
possi b le  that EVAs were conte m p l ated 
fro m  Sa lyut I Kosmos 557. However, 
wit h  the loss of the statio n ,  Leo nov 
a n d  h is other crewmates were trans­
ferred to the jo i nt USSR/USA ASTP 
m i ss io n .  

I n  J u n e  1973 a de legat io n  fro m  the 
western press was a l lowed i nto Sta r 
Town,  near  Moscow to v iew the 
Soviet's expand ing  fac i l i t ies fo r cos­
mo naut tra i n i n g .  Wh i l st there, V lad i ­
mir  Shatalov showed the de legat io n  a 
mock-up of a Salyut statio n with th ree 
so l a r  panels located fu rther  aft than 
the fi rst pai r  of so l a r  wings of Salyut 1 .  

Also i n  evidence, o n  the transfer 
co m p a rtment. was a c i rcu l a r  hatch .  
Co ntempo ra ry acco u nts wo ndered i f  
th is  was  a n  EVA h atch . Later reve la ­
t ions  showed these specu lat io n s  to be 
co rrect. 

Military Salyuts 
Salyut 2 transm itted o n  a sepa rate 
frequency to the civi l Sa lyuts and  that 
statio n' s successo r, Salyut 3, exh i­
b i ted the same cha racteristics. 

Beca use the actua l  co nfi g u ratio n of 
the m i l ita ry Salyuts 2, 3 and 5 has yet 
to be d isc losed by Sov iet autho rit ies, 
we ca nnot know what, it any, EVA 
capab i l it ies these statio ns possessed .  

The stations  were des igned by the 
Che lo m i  Bureau ,  as a re the h eavy 
Kosmos mod u l es which have been 
docked with Sa lyuts 6 and 7. These 

modu les do not a ppea r to possess a n  
EVA hatch. l t  seems u n l i kely,  there­
fo re, that there was a possi b i l ity, o r  
req u i rement, fo r a n  EVA fro m the 
m i l ita ry statio ns.  

I n  Octo ber 1976 the Soyuz 23 m is­
s io n  to the Salyut 5 station was 
a bo rted when �HQ b lems su rfaced d u r­
i n g  rendezvo u s  between the sh ip  and  
statio n .  The  fl i g ht eng i neer of that 
m i ss io n ,  Valer i  Rozhdestvenski ,  was 
descr i bed as a member  of a spec ia l  
tra i n i ng progra m m e  i nvo lv ing  zero-g 
si m u l at ions  a n d  pa rach ute d ro ps. He 
had a l so co m pl eted a fo u r-year  sti nf 
as the co m mander  of a deep-sea 
d iv ing grou p  in t h e  Ba lt ic.  So m e  west­
ern i nterpretatio n s  of th is  led to the 
bel ief that EVA was a part of the 
m issio n .  Howeve r, there is no further  
evidence of  any EVA invo lvement fo r 
the cosmo naut.  

Salyut 4 
The Salyut model  shown i n  1973 

was eventua l ly  revealed as Sa lyut 4, 
which was p laced into orbit on 
Dece m ber  26, 1974. 

The fi rst expedit io n  to the station 
lasted 30 days a n d  was the fi rst suc­
cessfu l m i ssio n  to a civi l Sa lyut sta­
t io n .  The G u ba rev. I G rechko crew 
appa rent ly had no EVA p lans  . 

The second  crew, Lazarev and 
M a ka rov, may have been different. 
They were lau nched o n  April 5 1975 
with the intentio n  of spending two 
mo nths i n  space. However, their 
Soyuz rocket ran in to p ro blems during 
the sepa ratio n of its seco n d  and third 
stages with the result that the men 
co nducted a su b-o rbital fli ght which 
saw the m  escape narrowly from 
death . 

The back-u ps fo r the fl ig ht, Klimuk 
a n d  Sevastyanov, were lau nched on 
May 24, 1975 and  spent 63 days in 
space with no EVAs. 

In May 1976, K l i m u k  revealed that 
EVA work was a part of the two men's 
m issio n  but had been d ro p ped 
because of sched u l i n g  and tra i n i ng 
pro blems.  He d i d  revea l  that EVAs 
were to be part of futu re m issions .  

The next stat io n to be l a u nched,  
however, was the m i l ita ry Sa lyut 5. 

Salyut 6 
Salyut 6 was lofted in to o rbit  o n  

September  29, 1977 a n d  t h e  fi rst crew 
to be l au nched to it, cosmo na uts V la­
d i m i r  Kovalenok  a n d  Va ler i  Ry u m i n ,  

(Top left) Georgi Grechko i n  the Salyut 6 
airlock. 

(Top right) Leonid Kizim rePairing the 
Salyut 7 propulsion system. 

(Centre) EVA specialists: (left to right) 
Vlldimir Solovyov, Vladimir Dzhanibekov, 
Svetlana Savitskaya and Leonid Kizim. 

(Bottom left) Training for EVAs in the 
water tank at Star City. 

(Bottom right) Romanenko -ring hia 
EVA suit onboard S.lyut 6. 
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fol l owed on October 9, on Soyuz 25. 
Because the  spacecraft was l a u n­

ched wit h  a b l aze of pub l i city t here 
was specu l at ion  i n  the  west t h at the  
upco m i ng 60th a n n iversa ry of  the 
October Revol ut ion  i n  the  USSR 
wou l d  see  a spacewal k  as a spectacu­
lar ce lebrat ion  of the event. 

B ut the  Soyuz 25 ·crew ret u rned 
home after  just two days,  the  vict i m s  
o f  a ra ndom p iece o f  techn ica l fa i l u re. 
When t hey had tr ied to dock with the  
stat ion 's  front port the  probe of  the  
Soyuz d i d  riot capt u re the  d rogue  of 
the stat ion. 

As many as fou r  attempts were 
made to ach ieve a h a rd dock, and the  
Soyuz and  Sa lyut were at one t ime  
t racked as a s ing le  object by  western 
senso rs. 

The fa i l u re l ed to a reap p ra isa l  by 
Soviet managers. Crews were broken 
up and reformed t o  ensure a m i xt u re 
of experienced a n d  new cosmonauts 
instead of rookie crews. Then t here 
was the problem of the  Sa lyut dock i n g  
port. 

48 

SOVIETS in SPACE--�---

At the  t ime, it was not known if t h e  
prob lem l a y  wit h  the  Sa lyut receptic le 
o r  the Soyuz dock i ng probe. The 
probe had  bee n  lost when the Soyuz's 
l iv ing  q u a rters were cast off, as  p l a n­
ned, after  retrofi re. lt had bee n  des­
t royed in the at mosphere. The only 
part of the dock ing d evices l eft to 
exam i n e  was, therefore, the S a lyut 
front dockin g  con e. 

A p l a n  was devised which would 
see t h e  n ext cosmonauts to  the stat ion  
g o  outside the  Sa lyut to  exam i ne tpe 
cone and  the  su rrou n d i n g  con nect ions  
on  the  docki ng  r ing. 

Cosmonauts Yu ri Roma nenko and 
Georg i G rechko were assigned  to  the  
m iss ion. G rechko tra i ned i n  t h e  water  
tank  at  Sta r  Town l ea n i ng o ut of the 
docking  h atch and  exa m i ni n g  the  r ing 
and cone. 

On Decem ber  10 ,  1977, Soyuz 26 
was p laced i nto  orb it m a nned by 
Romanenko a n d  G rechko. T h e  next 
day it dock ed with Sa lyut's rea r port 
and the  men entered the  statio n. 
When t h e  Soviets announced the 

dock ing  it was the  fi rst the  wor ld k new 
of Sa lyut's two docking u n its. 

G rech ko l ater wrote that t h e  dock i ng 
u n it h atch was n ot i ntended for EVA 
work. "T he d ifficu lty was to decide 
which wou l d  be better: to  p roceed 
wit h  our ex it i nto  open space o r  to 
retu rn to the  stat ion. The stat ion  was 
deve lop ing  a m o u nt i n g  n u m ber  of 
m i n o r  fau lts t h at were posi n g  a t h reat 
to the  space wa l k  and, t h us,  to the  
stat ion  itself, " h e  wrote. 

N i ne days after  l a u nch the  prepa ra­
t ions  for the EVA were com p l ete. After 
don n i n g  their  new sem i- r ig id  EVA 
spacesu its, t he  cosmonauts depressu­
rised t h e  transfer com pa rt ment of 
Salyut. At 2 1 36 G MT, w h i l st fly ing  
over t he southern Pacific Ocean,  i n  
b r ight su n l i g ht ,  t h e  hatch o f  the  doc k­
i n g  u n it was opened. Grec h ko stuck 
his u pper ha lf out of the hatch open i n g  
and ,  u s i n g  t o o l s  passed to h i m  by 
Romanenko, beg a n  the m ec h a n ica l  
check of the  dock ing. r ing .  The EVA 
was t i med so t h at the  s u n l i g ht i l l u m i ­
ated t h e  work. L i g hts were ava i l a ble  
for shaded a reas. 

The experienced fl i g ht eng ineer 
exam i ned the con d it i o n  of the  i nd i­
v idua l  co mponents of the dock i ng 
system i nc lud ing  the  j o i nts ,  sensors, 
g u i de p i ns ,  fasteners, sea l i n g  s u r­
faces, etc. G rech ko was outs ide for 20 
m i n utes. 

He l ater  reported that he had "atten­
t ively stu d ied t h e  butt end a n d  t he 
adjoi n i n g  cowl i n g. T h e  b utt end i s  
b rand  rrew as though  j u st taken off a 
mach ine  tool. There a re no scratches, 
t races or  dents on  it. A l l of the docking  
equ ipment- l a m ps, e lectr ica l  sockets, 
l atches - al l  is  in fine o rder. The 
receiv ing cone is  a lso c lean, without a 
s ing le  scratch. " 

· 

With those words G rechko assured 
the cont i n ued fu l l  sca l e  operat i o n  of 
the  Sa lyut 6 stat ion. 

Sa lyut passed i nto  da rkness a bout 
1 2  m i n utes after  G rechko had fi n ished 
h is i nspect ion,  accord i ng to  Robert 
C h ri sty. Contact wit h  t h e  F l i g ht Con­
trol Centre (FCC) wou ld  soon be 
resumed. However, p resu m ab ly  
around t h i s  t ime, Romaneko decided 
t o  have a look outs ide h i mself. But he 
had forgotten that h e  was not con­
n ected t o  the i nter ior  wit h  a safety l i ne 
and began d rift i n g  out. G rechko 
reached out and p u l led h i m  back i n. 

T h e  sto ry of t h i s  i nc ident fi rst 
emerged at t h e  post-fl i g ht press con­
ference and  was fi rst widely p u b l i­
cised by James Oberg. H owever, 
Oberg has recent ly  noted that the 
d et a i l s  of the  i nc ident have been 
described by G rech ko " i n  m any, many  
var iat ions, i n  n o  s m a l l  part due  to 
G rech ko's own creat ivity and i m a g i na­
t io n. "  The cosmonaut has re l ated how 
h e  had  to st retch " a  long  way " to g ra b  
Romanenko a n d  " a l m ost d idn 't get 
h i mn to exper ienced space jou rna l i st 
Henry Cooper. He l eft t h at writer with 
t h e  i m p ress ion t h at without i nterven-
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tion Romenko wou l d  have floated out 
of Salyut i nto a n  i n dependent orbit 
and presu mably death. G rechko sa id 
that he told Romanenko " it's a good 
thing I caught you . "  

When contact was resumed with 
FCC there was no mention of the 
incident. G rech ko told the control lers 
of h is  find�gs about the docking u n it. 

The cosmonauts closed the h atch 
after it had been opened for 1 hour  28 
m i nutes. However, at this point a 
problem a rose. Telemetry retu rned 
to FCC revealed that a valve which 
bled air out of the transfer compart­
ment to depressu rise it had stuck 
open. If the i n dication was correct the 
repressu risation of th� compartment 
wou l d  not be possible.  The air wou l d  
s i m p l y  flow o u t  o f  the station through 
the stuck valve. 

Deputy fl ight control ler  Viktor Bla­
gov later adm itted that the·  FCC staff 
were "qu ite worried "  at th is point. 

Instructions were issued to 
Romanenko and G rechko to beg i n  
slowly fi l l ing t h e  compartment with 
a i r, to determine if it was trowing out 
i nto space or repressu rising the com­
partment. As i n dications of i ncreased 
pressure in the compartment were 
received at FCC there was rel i ef. 

The fault  was eventually traced to a 
cable fau lt, possibly caused by conde­
nsation.  (Th is also worried the FCC 
and a sea rch W<!S later made for water. 
To the rel ief of a l l ,  none was found i n  
t h e  electrics) .  

A Stroll Outside : July 29 1 978 
Vlad i m i r  Kovalenok and Aleksa ndr  

lvanchenkov were on the 45th day of 
their  140-day mission when they con­
ducted the fi rst EVA through the 
Salyut 6 side hatch.  The men's tasks 
were the removal of sa m ples from 
Salyut's exterior and attach ing 
replacement sam p l es.  

Earl ier, officials had said that EVAs 
wou ld be performed only d u ring mal­
fu nctions. Va rious " hypothetical 
emergencies" had been formu lated 

· on the g round i ncluding fa i l u re to_ 
close the cover for the BST-1 M sub­
m i l l i metre telescope, repa i rs to th.e 
solar  batteries or other problems 
which coul d  not be foreseen. 

Kovalenok and lvanchenkov had 
tra i ned i n  Sta r Town's hydro tan k  fo r 
the EVA and had stud ied videotapes of 
their  tra i n i ng on the station.  Two days 
before they were schedu led to emerge 
they conducted a fu l l  d ress rehearsal 
for the EVA right u p  to the operations 
before hatch open i n g .  

On Ju ly 2 9  the men donned thei r 
su its and beg an depressu rising the 
forward transfer compartment of 
Salyut 6 havi ng sea led themselves 
i nto it. Most of the fin a l  checks before 
exiti ng the station came d u ring a 30 
minute pass over the g round stations 
i n  the USSR. 

A t  0357 G MT, a m i n ute earl ier than 
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planned, the men were g 1ven permis­
sion to open the hatch.  As the men 
opened it the complex - consisting of 
Soyuz 29/Salyut 6/Progress 2 - was 
over the Sea of Japa n .  

The M reaping o f  t h e  scientific har­
vest" began i m mediately, whi lst the 
complex was sti l l  i n  daylig ht. Fixed to 
the outer skin of the station were three 
panels conta i njng samples of ru bber, 
plastics, dura l'u m i n i u m ,  steel ,  gl�tss 
and ceramic materials.  lvanchenkov 
reported that the rubber was in good 
condition.  

These panels had been fixed to the 
exterior of Salyut before its lau nch 
some ten months . earl ier. A m icro­
meteorite panel was also rem oved. 
Later exam ination showed h u nd reds 
of smal l  craters in a Y1sth m2 a rea. 
Konstantin Feoktistov later said  that it  
was practical ly  M ra i n i n g "  meteorites. 

A cassette with . bio-polymers, the 
Medusa experiment, was removed. 

The experiment consisted of th ree 
parts - two exterior parts of the cas­
sette with an open and a closed part 
and a control cassette inside Salyut. 
The cassettes contai ned components 
of n ucleic acids. Later exa m ination of 
these gave researchers a h int  that l i fe 
may have originated i n  space by 
reveal i n g  that the exposed samples 
contai ned substances s imi lar  to 
nucleosides, the sub-un it of nucleic 
acids, whi ch had a pparently been 
sti m u lated by their exposure to direct 
s u n l i g ht. Medusa experiments con­
t inued through the Salyut prog­
ram me. 

lvanchenkov then floated outside 
and attached the Yakor (Anchor) 
device at the left hand side of the 
h atch. He reported that it held firm as 
the station d rifted out of radio contact 
with FCC. 

The com plex entered the shadow of 
Earth at about 0425 G MT. According 
to one a nalyst, the men erected port­
able lamps to work in the n ighttime 
portion of the orbit but switched them 

off so that they cou ld view the stars 
and l ights on the Earth's su rface. They 
reportedly could  see l ights from ships 
and,  at o ne poi nt near to sunrise, saw 
the five-second-long bright trai l  of a 
nearby meteor as it flashed by the 
station. Kovalenok missed the oppor­
tun ity to photog raph the spectacu lar  
event. 

A TV camera was fixed to Salyut's 
hatch. Contact with FCC was resumed 
at 0502, j ust at sun rise. The first TV 
pictures were returned shortly after­
wards showing lvanchenkov float ing 
agai nst the backdrop of the blue and 
wh ite of  Earth. The men returned TV 
pictures of the areas of the statio n  
where they had removed t h e  sample 
packages and showed new cassettes 
they had attached; 

At one point Kovalenok described 
the work as "very agitated . . .  difficult, 
but i nterestin g . "  

Kovalenok's heart rate w a s  mea­
su red as 1 05 beats per m i nute whi l st 
h is  pa rtner's reg istered 95. 

In the 54 minutes of dayl ight during 
their second "day" the men checked 
featu res of the complex relating to 
movement outside. They also instal­
led a specia l  device to record the 
backg round cosmic radiation.  

The men com pleted thei r work ear­
l ier  than planned and were tol d  to 
retu rn to Salyut by FCC. However, 
Kovalenok decl i ned saying that Mwe 
would just l ike to ·take · our time, 
because it is the first time in 45 days 
that we have been out of doors for a 
wal k. "  

The complex entered Ea rth's sha­
dow again at about 0556 G MT and 
about 4 minutes later the men closed 
the �atch to retu rn to Salyut and the 
rest of their mission. 

The second EVA from Salyut 6 had 
lasted 2 hours and 5 m i n utes. 

This -jor feature on Sovilrt EVA opem­
loM continlltll in the next edition of 
Sp.:eflight. 
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The Soviet Snowstorm; 
Winged Wonder or 

White Elephant? 

The Sov i et Space S h u t t l e  Bu ran ( Snowstorm ) .  I s  t h e  latest add i t i o n  to the Soviet U n io n ' s  space 
f l eet ' a cost l y  mtsta k e ' '  

On 15 November, the Soviet Space 
Shuttle Buran (Snowstorm) com­
pleted a triumphant maiden flight 
after two orbits of the Earth. Presi­
dent Gorbachev described this event 
as opening up "a qualitatively new 
stage in the Soviet space research 
programme" .  Only a week later, this 
"outstanding achievement of Soviet 
cosmonautics" was thoroughly 
debunked by one of the Soviet 
Union's leading space scientists. Glas­
nost strikes again! 

Academic ian Roald Sagdeyey is the ret i r­
i n g  d i rector of the Space Research I nst itute 
in M oscow. He has been the l e a d i n g  l i g ht in 
the Soviet dr ive towa rds i nternat i o n a l  co­
o perat i o n  in the peacefu l explorat i o n  of 
space, an i n iti ative which c lear ly has the 
backi ng of the Soviet govern ment.  
H owever, he h a s  become i ncreasi n g l v  out­
spoken i n  recent m o nths, openly conde­
m n i n g  the " poor d i sc i p l i ne a m o n g  m ission 
contro l l ers" w h i c h  led to the d isablement 
of the Phobos 1 spacecraft. a n d  actively 
promoti ng the e lecti o n  of former d i ssi dent 
Andrei Sakharov to the Presi d i um of the 
USSR Academy of Sciences. 

In a n  article written to coincide with the 
vis it  of these two scientists to the USA, Mr.  
Sagdeyev con d e m n ed the American a n d  
Soviet Sh uttles as having " a bsolutely no 
scientific value". He went o n  to write that 
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the S h utt l e  w a s  " a n  outsta n d i n g  tec h n o lo­
g ic a l  a c h i evement" but  a cost l y  m i stake 
"We- have p u t  too m u c h  e m phasts  on 
m a n ned f l ight  at the expense of u n m a n ned 
efforts that produ ce m o re scientif ic 
i nformation at t ower cost . "  Is  this j u st 
a nother case of sou r g rapes from an i n d i ­
v i d u a l  w h o  sees h i s  part ic u l a r  a r e a  of 
specia l i sation starved of funds w h i l e  

Sagdeyev condemned the 
American and Soviet Shuttles 
as having "absolutely no 
scientific value". He went on 
to write that the Shuttle was 
"an outstanding technological 
achievement" but a costly 
mistake. 

a n other, su pposedly less worthwh i l e, a rea 
of scientific endeavour receives a n  abund­
a nce of cash and pol it ical  su pport? 

The questi o n  of the reiative effic iency 
a n d  cost-effectiveness of m a n ned explora­
t i o n  of the Solar  System versus exploration 
by u n m a n ned probes h a s  existed for 

decades Is  it rea l l y  necessa ry to spe n d  a 
fort u n e  on sen d t n g  peo p l e  i nto space w h e n  
' i nt e l l t g e nt '  ro bots c o u l d  be u s e d  at  a 
fract t o rt  of t h e  cost a n d  at no nsk to h u m a n  
l i fe' 

This debate was p a rt t c u l a rl y  st n d e n t  i n  
t h e  60's a n d  e a r l y  70's w h e n  t h e  S o v i ets 
were s m g i n g  t h e  pra ises of t h e t r  robot 
l u n a r  e x p l o re rs at  a t i m e  when h u g e  s u m s  
of A 111 e r i c a n  tax payers'  m o n ey were bei n g  
s p e n t  o n  sen d i n g  m e n  to t h e  M o o n  a n d  
ret u r n i n g  t h e m  safely w E a t t h  An explo­
s ion o n  Apo l l o  13 n e a r l y  stra nded t h ree 
astro n a uts in space, and o n l y  m a rve l l o u s  
i m prov i sati o n ,  co m b i n e d  with  t h e  good 
fo rt u n e  that the l u n a r  m o d u l e  was sti l l  
atta c h e d ,  saved t h e  crew from a l i ng e n n g  
death 

Yet many su pporters of m a n n e d  f l i g hts 
were q u i c k  to counter  t h a t  no robot cou l d  
m a ke d ec i s i o n s  a n d  varue J u d g e m e nts l i ke 
the h u m a n  bra i n .  On n u merous occasions,  
h u m a n  i n g e n u i ty h a s  saved an expe r i m ent 
which wou l d  ot h e rwise have been 
doomed.  Apo l l o  astro n a uts were able to 
sel ect u n u s u a l  or str i k i n g  rock s a m ples i n  a 
way not open to robot craft F u r t h e r m o re, 
t h e  astrona uts bro u g ht home a vast h a u l  of 
l u n a r  rocks we i g h i n g  385 kg co m pa red 

with the tmy h a ndfu l s  ret u rned by automa­
t i c  Luna craft.  

Despite u s i n g  tech n o l o g y  which has 
often been descr i bed as pri m it ive o r  out­
dated, Soviet sc ient ists have reg u l a rly  a n d  
successfu l ly put  automat ic  syste m s  i nto 
opera t i o n  in space The f i rst automatic 
docking of two u n m a n ned spacecraft, Cos­
mos 1 86 and 1 88,  took p l ace as long a g o  as 
1 967. S i n ce t h e n ,  heavy Cosmos modu les.  
i n c l u d i n g  the Kvant astrophysi c a l  m o d u l e ,  
a n d  39 Prog ress s u p p l y  craft have d ocked 
a utomatica l l y  with Soviet space stations.  
The Soviets have m a d e  m u c h  of the fact 
that B u ran's fi rst fl i g ht was a l so cond ucted 
a utomatica l l y ,  a feat never acco m p l i shed 
by t h e  American S h utt le.  

The Soviet S h utt le  i nco rporates severa l 
other safety factors compa red with its 
American cou nterpa rt.  The U S  vers ion was 
ori g i na l ly i ntended to fly with l i q u i d  fuel 
boosters rather  than the S o l i d  Rocket Boos­
ters (SRB's)  which resu lted in the ca l a m i ­
t o u s  explosion of C h a l lenger  i n  1 986. S R B's 
a re cheaper a n d  easier to m a n ufactu re 
s i nce they do not need the complex i nter­
nal p l u m bi n g  of l i q u i d  motors. H owever, 
they have the big d i sadvantage that. l i ke 
fi reworks, they ca n not be ext i n g u ished o r  
th rott led b a c k  o n ce i g n it ion h a s  beg u n .  The 
Soviets have desig ned B u ra n  to fly p iggy­
back o n  the l i q u i d-fu e l l ed E nerg ia,  the 
world's most powerfu l l a u n c her. I n  the 
event of a p roblem with one of the e n g i nes 
o n  Energia, it ca n a utomatica l l y  be shut 
down, enabl i n g  B u ra n  to abort to orbit or 
return for a n  emergency l a n d i n g .  

The cost-effectiveness o f  the Soviet sys­
tem is i m p roved by Energia's  flexi b i l ity . .A.s 
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well as providing the propulsion for Shuttle 
launches, the giant booster can be used to 
place payloads of more than 100 tonnes in 
low Earth orbit or 18 tonnes in geostation­
ary orbit, and used to send craft weighing 
32 tonnes to the Moon or 28 tonnes to Mars 
and Venus. This capability and flexibility 
are the envy of every other spacefaring 
nation. Furthermore, the Soviets have 
designed Energia to be at least partially 
reusable. The four first stage boosters fall 
away in pairs and parachute back to Earth 
ready for refuelling and further use, while 
the core stage splashes down in the Pacific. 

So why is Academician Sagdeyev com­
plaining? Soviet officials have admitted 
that the Energia-Buran system has taken 
ten years to develop and has cost some $10 
billion - approximately the same as the 
American Shuttle. Although they have 
obviously been helped by American 
pioneering research - some Western 
authorities, including the Pentagon, claim 
that Buran is almost a straight copy of the 
American Shuttle - nine design bureaus 
are thought to have been involved in this 
major programme, swallowing up capital 
and resources which could have been used 
in other areas. 

Meanwhile, even before the replacement 
for Challenger is wheeled out onto the 
runway, the American space agency NASA 
is looking forward to safer, more efficient 
launch vehicles, such as the unmanned 
Shuttle-C (Spaceflight, November 1988 p. 
412). The American military have already 
shown their disenchantment with the Shut­
tle by ordering a fleet of expendable launch 
vehicles. lt is now clear that the Shuttle will 
never be a financial success as a satellite 
launcher, and that it will continue to be a 
drain on the NASA budget for years to 
come, filtering off funds which could be 
directed towards the Freedom space sta­
tion and the once-proud Solar System 
exploration programme. Clearly Mr. Sag­
deyev believes the same thing is happen­
ing in the Soviet Union. 

The US vehicle was originally intended 
to act as a shuttle craft carrying crews and 
cargo to and from an orbiting space sta­
tion. Budgetary co'lstraints, political 
opposition and public apathy led to the 
cancellation of the successor to Skylab. 
The Soviets already have their per­
manently manned space station, Mir, and 
intend to orbit a much larger version in the 
1990's which will be constructed using the 
Energia-Buran system. Meanwhile, special­
ised research modules will be added to the 
existing station until it grows to a formid­
able 135 tonne structure. However, the 
Soviet Shuttle is apparently not intended 
as a regular supply craft for the space 
stations. 

Glavkosmos chairman Alexander 
Dunayev has disclosed that several reus­
able Shuttles are under construction, and 
that they should be operational for 
"decades". However, he went 9n to 
emphasise that Shuttles would only carry 
spacecraft or orbit in exceptiona l  cases 
since an Energia-Buran launch costs tens 
of times more than a launch by existing 
conventional carrier rockets. Dunayev a lso 
disclosed that no more than two to four 
Shuttle flights a year are envisaged. These 
comments have been reinforced by Vladi­
mir Shatalov, chief of cosmonaut training: 
"Considering that the USSR plans to con­
tinue using all types of rockets, Buran-type 
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craft aren't expected to fly very often. " So 
why build a Shuttle craft? 

The desire to update hardware must be 
one motive. The existing fleet of expend­
able boosters annually launches more than 
100 payloads into orbit. far more than all 
other nations put together. These depend-

"Considering that the USSR 
plans to continue using all 
types of rockets, Bu ran-type 
craft aren't expected to fly 
very often. "  So why bu ild 
a shuttle craft ? 

able workhorses and vanat1ons of the 
three-man Soyuz ferry have served the 
Soviets well for the past 20 years, but any 
self-respecting space power which is eager 
to project the image of a thriving, modern 
post-industrial country cannot be expected 
to rely for ever on outdated technology. 

Once the argument for safer, more mod­
ern manned spacecraft is won, the discus­
sion then turns to what you can do with the 
new creation. Early official statements 
vaguely mentioned "orbiting some large­
scale but fragile loads, repairs out in space 
or bringing back to Earth satellites that 
have developed faults".  As in the US 
ver�ion, a "manipulator" in the cargo bay 
is available for releasing or placing satel­
lites in the bay. Such opportunities for 
satellite repair work at an altitude of 250 km 
are fairly limited since many satellites orbit 
Earth at much greater altitudes. 

On the other hand, Buran's capability to 
carry a 30 tonne payload into low Earth 
orbit (considerably more than the US ver­
sion) or to return a 20 tonne load (equiva­
lent to a heavy Cosmos research module or 
the entire Mir base unit) back to Earth has 
obvious advantages. The orbiter can also 
be used for the Soviet equivalent of a 
Shuttle-Spacelab mission, lasting up to a 
month in low orbit. 

Recent Soviet pronouncements have 
been more specific about the future opera­
tions of their Shuttle. Chief Designer Reus­
able Spaceships, Yuri Semenov, has 
announced that Buran will one day retrieve 
the mothballed Salyut 7 and return it to 
Earth for inspection. However, its main 

mission is to "launch costly facilities fitted 
out with unique scientific instruments, for 
example, large optical telescopes with 
sophisticated electronic equipment". Other 
uses could include "the creation in orbit of 
big radio telescopes, aerial systems, solar 
power stations and interplanetary com­
plexes. These are extremely expensive 
constructions, each of which is the only 
one of its kind and needs to be serviced by 
manipulators, robots and qualified person­
nel". Such large constructions could one 
day include a 450 tonne craft for a manned 
Mars expedition. But do such specialised 
functions really justify massive expendi­
ture on a Shuttle craft? 

What about transfer of crews to and from 
the space station? Shatalov admits that it 
makes more sense to use the usual Soyuz 
system to carry two or three men into orbit. 
However, Buran is designed to dock with 
Mir, and is capable of carrying up to 10 
crew, including "experimenters and 
researchers" .  This description implies that 
science specialists will play an increasing 
part in future crews visiting Mir, replacing 
the military test pilots who have so far 
dominated the cosmonaut corps. 

Mir is capable of receiving four more 
scientific laboratories similar to Kvant, and, 
from Soviet statements, these modules 
clearly have an important role to play in the 
coming years, despite delays in their 
development. They will include facilities 
for micro-gravity processing of materials, 
for Earth-resources investigation, and 
astrophysical observations. Certainly, a 
flight on board the Shuttle should be less 
stressful for older, relatively unfit scien­
tists, particularly during re-entry, than on 
the cramped Soyuz capsule. Researchers 
will also be able to bring back more 
samples and equipment than is currently 
possible in the cramped Soyuz TM. 

Mikhail Gorbachev expressed his hopes 
and ambitions for the new craft shortly 
after Buran's safe return: the Shuttle 
"makes it possible to concentrate the prin­
cipal efforts and means in those areas of 
space exploration that will ensure the max­
imum economic return to the national 
economy and will advance science towards 
higher frontiers". Is this brave rhetoric 
simply an echo of the words so proudly 
spoken by President Reagan after the 
American Shuttle's maiden flight in 1981? 

Academician Sagdeyev clearly disagrees 
with his political master. Comparing the 
space programmes of the two superpow­
ers in an unflattering light, he wrote : "The 
US aerospace industry, like the Soviet 
industry bureaucracies, used its influence 
to subvert the logic of science. " He is not 
alone. Academician Vladimir Struminsky is 
of the opinion that Buran is less cost­
efficient for ferrying cargoes to orbit and 
retrieving them than traditional spacecraft. 
Energia designer Boris Gubanov has 
admitted that the booster's payload-takeoff 
weight ratio can be quite low, mainly due 
to the problem of ensuring extra safety 
measures for Shuttle crews. 

Professor Sagdeyev speaks for many 
space scientists all over the world, not least 
in the United States where years of exper­
tise in planetary exploration have been 
squandered during a decade of inactivity. 
Is his pessimism justified? Is the - Soviet 
Snowstorm a winged wonder or a white 
elephant? No doubt readers of Spaceflight 
have their options on this matter. Only time 
will tel l .  
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Sussex, E n g l a n d ,  P0 1 9  1 U D, 1 988, 38 1 pp, £1 6.95. 

I n  this accou nt the author descri bes the awe a n d  asto n i s h ment 
widely felt when the fi rst Sputn i k  c i rc l ed the E a rth a n d  which, h e  
bel ieves w i l l  cont i n u e  to i n s p i re further g e nerat ions o f  scientists 
and technologists. 

The dramatic events of the Soviet Space Pro g ra m m e  a re 
recou nted from its ear l iest beg i n n i ngs, sta rt i n g  with the theoreti ­
c ians of the 1 9t h  cent u ry whose ideas c u i m i n ated i n  the Sputn i k  
l a u nches i n  1 955-57. Gagar in's  e p i c  s i n g le-orbit fl i g ht i s  dealt with 
in deta i l  as wel l  as the many ensu i ng pioneer m a n ned spacefl ig hts, 
i n c l u d i n g  the fl i g ht of Va l e nti n a  Teresch kova, the fi rst wom a n  to 
venture i nto space. 

USSR-US riva l ry i n  the race to the Moon is  descri bed, fol l owed 
by an accou nt of Soviet Space Centres which conta i n s  much which 
wi l l  be new to m a n y  readers. 

Soviet deep space m issions, so successfu l in f l ig hts to Venus, 
achieved patchwork resu lts when a p p l ied to M a rs, thoug h such 
m ishaps were m o re than outwe i g hed by the extensive man ned 
space f l ig hts over a n u m ber of yea rs i nvolving the Sa lyut a n d  M i r  
Space Stations a n d  record-d u ration stays b y  cos m o n a uts. 

lt rem a i n s  a myste ry to m a n y  in E u rope and e l sewhere why a 
cou ntry such as the USSR s h o u l d  invest so m uc h  mate r i a l  
resou rces i n  the co n q u est of space when it faces m a j o r  d ifficu lties 
i n  agricultural  product ion and i n  meet i n g  consu mer n eeds ge ner­
a l l y  . The factors that led the USSR i nto space in the 1 950s 
u n d o u bted ly had l itt le  to do with space c l a i rvoyants The drive.,for 
m i l ita ry su premacy a n d  the des i re to demonstratP tec h n o l og ical 

CAMBRIDGE 
Now in paperback 

Flight Simulation 
J. M. ROLFE and K. J. STAPLES 

prowess were u n d o u btedl y  the rea l factors that provided the i n it ia l  
wi l l  to put m e n  i nto space a n d  send the fi rst rpckets to oth e r  worlds. 

By the l ate 1 970s, Russian cosmona uts were fly i n g  i n  space for 
half a yea r at a time and a decade later the Soviets were o perat ing a 
perm a n e nt space stati o n  in orbit where m o d u l es were docked 
together, reformed and refuel led thoug h ,  iro n i ca l ly, these years of 
sol i d  ach ievement have been v i rt ua l l y  u n noticed outside the USSR 
itself. 

Even so, much previous Soviet space h i story rem a i ns u nclear 
e.g.  the story of h ow the Soviet lunar p l a n s  evolved, c h a n ged, a n d  
u lt imately col l apsed. There is  a l so l ittl e  a b o u t  poss i b l e  ear l ier  space 
stat ions and even the h i story of the Soviet Space S hutt le rem a i n s  
obscu re. 

This  book endeavou rs to record and assess a l l  t hese events and 
to p lace them i nto perspective. 

As the author rem a r ks, " The race into space may now be over: 
the conquest of the solar system could be about to begin " .  

The Soviet Manned Space Programme 

P. C lark, S a l a m a nder Books, 52 Bedford Row, London, WC 1 R  4LR, 
1 988, 1 92pp, £1 4.95. 

This book evolved fro m papers o ri g i n a l ly prepared by the author 
a n d  Ralph G i bbons fo r p u b l icat ion i n  the J o u r n a l  of the Brit ish 
I nterp l a n eta ry Society and i s  dedicated to the memory of Anthony 
Kendon ( 1 947-1 98.7 ) a fo rmer Fel low of the Society. 

The USSR S pace Progra m m e  conti n u a l l y  evokes su rprise at the 
rea l izat ion of size and vital ity of both their  m a n ned and u n m a n ned 
program mes, i nc l u d i n g  l a u nc h  veh ic le l ift capacity a n d  the ra pid ly  
exte n d i n g  n u m ber of m a n - h o u rs logged.  

This superbly i l l u strated book describes the orig i n  of  this a m b itious 
prog ram me, the riva l ries with America that spu rred Soviet desig ners 
in the 1 960's and the evo lv ing strategy beh i n d  the m a n ned m issions 
that have led to the d o m i nant posit ion of the USSR i n  such m i ssions 
today. 

The book a l so looks a head to the forthcom i n g  Soviet S h uttle and 
to the, even l a rger, perm a n e ntly m a n ned space station co m p l exes 
as we l l  and, u lt i mately, to a m a n ned M a rs M ission.  

The Geostationary 
Applications Satellite 
PETER BERLIN 

This book is the first to deal specifically with the This book offers an in-depth look at the 
design and construction of flight simulators. The engineering aspects of geostationary satellite 
concept of flight simulation and the identification design, construction and launch. It has been 
of the essential elements of a modern simulator are written both for engineers and university studen_ts 
considered first. The book then goes on to discuss and for technical writers and journalists with an 
the mathematics of flight simulation, tracing the interest in geostationary satellites and the 
translation of mathematical models into dynamic technologies that make them possible. The text 
physical devices. Finally, the text considers the gi�·es equal emphasis to explanation of launch 
application of flight simulation to research and vehicles, orbital mechanics, the space 
training, concluding with an appraisal of future environment, spacecraft structures, mechanisms, 
prospects and developments. thermal control, telemetry tracking and command, 
' ... gives a comprehensive look into today's flight communications technology, meteorological 
simulator technology, how it works, what is payloads, and product assurance and testing. It 
required and the sophistication that has come from demonstrates how geostationary satellites can 
computer-created images. '  A viation News show the way for peaceful use of outer space, 
, . . . improving communications and providing 
. . .  It will become an Important and useful reference 

t 1 . t 1 . 
t d h · t" t " th 

source for government industrial and academic 
me eoro ogis s,  geo og�s s an ot er scien IS s WI 

institutions alike. '  
' 

Applied Ergonomics 
photographs of the earth. 

Cambridge Aerospace Series Cambridge Aerospace Series 

282 pp. 1987 o 521 30649 3 He £40.00 net 208 pp. 1988 0 52 1 33525 6 £30.00 net 
1988 0 521 35751 9 Pb £1 5.00 net Forfurtber injormation please write tojacqueline 

Artburs at the address below 

----------- Cambridge University Press 
L--------------------The Edinburgh Building, Shaftesbury Road, Cambridge CB2 2RU. 
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The Soviet Space Programme 

R D. H u m ble,  Routledge, Chapman & Hall  Ltd . ,  1 1  New Fetter Lane, 
London, EC4P 4E E ,  1 988, 1 58pp, £30.00. 

Alth ough the USSR Space Prog ra m m e  has been i m p ressive a n d  
em braced a n u m ber o f  projects a n d  activities a h ead o f  the 
Amercians,  u nt i l  very recently the Soviets have been u n d u l y  
secretive about many aspects, even those of a non-m i l itary 
character. 

This book e ndeavo u rs to redress the ba lance by provi d i n g  a n  
overview o f  Soviet Space prog ra m mes from t h e  beg i n n i n g  t o  the 
present t ime, a n  i m porta nt theme e m p h asised being the su bsta n­
t ia l  deg ree to which it has been orientated towa rds m i l itary 
pu rposes. 

Guide to Manned Space Missions 

C. Van Den Berg, J r, Gem i n i  Prod uct ions Hol land,  F u u straat 1 0, 3362 
NC Sl iedrecht, The N etherlands. 1 988, 1 3 1 pp, £7.95. 

Th is  book, based on the u se of a com p uter database, provides an 
acco u nt of all  m a n n ed space fl ig hts between 1 961 -88, i nc l u d i n g  the 
t h i rteen X- 1 5  rocket-ai rcraft missions which exceeded an altitude of 
80 km, the height often rega rded a s  the dema rkation l i ne between a i r  
a n d  space. Also l i sted a re a l l  w h o  were tra i ned or  sel ected for futu re 
or cancel led m issions but who never a ctu a l l y  ventu red i nto space. 

The vol u m &  is  divided i nto th ree major parts - M a nned Space 
Prog rammes, M a nned Space M issions and deta i l s  of a stron auts a n d  
cosmonauts i n  various formats. A l l  m ateria l  is  p resented i n  tab u l a r  
form, e a c h  t a b l e  beg i n n i n g  with a section w h i c h  expla i n s  t h e  col u m n  
n u m bering.  

Webb Society Deep-Sky Observer's Handbook Vol.& (Anonoymous 
Galaxies) 

Ed. K. G .  Jones, E nslow Publ ishers Inc . ,  P 0 Box 38 Aldershot, H a nts. 
G U 1 2  6BP. 1 987, 1 60pp £1 0.95. 

Webb Society Deep-5ky Observer's Handbook Vol. 7 (The Southern 
Sky) 

Ed K . G .  Jones, Enslow P u b l ishers Inc . ,  P 0 Box 38, Aldershot, H a nts. .. 
G U 1 2  6BP. 1 987, 228pp, £1 4.95. 

Both of these belong to a series of i ndependent volu mes addres­
sed to the more serious a m ateur astron o mer, the series title com­
memorati ng the Reverend T. W. Webb ( 1 &07- 1 885),  a n  eminent 
a m ateu r  astronomer who authored the classic work "Celestial 
Objects for Common Telescopes ", fi rst p u b l i shed in 1 859. Each vol­
ume is  co m p l ete a n d  self-conta i ned with respect to the su bject 
covered. 

Anonymous g a l axies, i .e.  objects not l i sted even in the com­
prehensive N ew General Cata logue and its two i n dex su pplements, 
are dealt with i n  Vol.6. After a brief h istorical review, the book 
descri bes the older v isual  cata logues and the many m odern photo­
g ra p h i c  cata logues and atlases u po n  which any seareh for 
anonymous g a l axies m u st be based. Fol l owing c h a pters i ndicate the 
m ethods req u i red to observe such fa i nt a n d  remote objects, for 
advances in tel escope making in recent years now m a ke it  possible 
for a n  a m ateu r to be the fi rst to observe a n d  descri be one of them.  
The second p a rt of the book conta i ns a cata logue which deta i ls,  with 
d iagrams,  observations of 1 65 g a laxies.  Actu a l ly, m a ny a re l i sted i n  
speci a l i sed cata logues b u t  some rea l ly a re " u n l i sted " a n d  thus, 
h itherto tru ly a n onymous, for which their  parti c u l a r  observers may 
now claim r ight of discovery. 

Whereas earl ier vol u mes were confined to a reas of the sky north 
of a bout 20 deg rees S. decl . ,  Vol .7 descri bes some of the g l ittering 
pr izes to be seen only from the southern hemisphere. lt starts with a 
short h i story of observations of the southern stcy, followed by 
extended descriptions of a dozen or so m ajor celestia l  objects. The 
major part then cata logues and i l l utrates some 300 other important 
objects, though rather briefly. 

An idea of the riches accu m u l ated south of, say, 30 deg rees 
S.decl i . e .  com prisi n g  o n l y  one q u a rter of the total celest ia l  sphere, 
ca n be gauged from the fact that it i nc ludes the centre of our g a laxy, 
the "Coal-sack" - that m ost pro m i nent of the g reat clouds of 
i nterste l l a r  d u st, the Magel l a n i c  Clouds, p l aneta ry a n d  d iffu se 
nebulae in a b u ndance and both open and closed star c l u sters. Al l 
th is  without the attraction of the Southern Cross and Alpha Centa u r i .  

SPACEFLIGHT, Vol . 31 , February 1 989 
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WE ARE TAKING YOU 
I.NTO THE FUTUR E  . 

INTRODUCTION TO 
SPACE :  The Science of 

Spacefl ig ht 
by Thomas D. Damon 

Orig . Ed. 1 989 320 pp. 
Cl .  $34.50 Ppb. $27.50 
Cl . ISBN 0-89464-01 6-X 

Ppb. ISBN 0-89464-028-3 
"Tom Damon provides for you the reader, a lucid 
understanding of the technology of entering space, 
what we are finding, and some of our plans for the 
future. H is an extraordinary treatment of an exciting 
subject, M outstandng introduction to mankind's great­
est open-ended adventure. • - Edward G. Gibson, 
Retired Astronaut 

For early 1989 Release - Rrst English Translation 11 

SPACE RADIO PHYSICS 
(CCCP) 

by 0. /. Yakolev 
Orig. Ed. 1 989 Pre-pub $29.50 

ISBN 0-89464-024-0 
When ordering please add $4.00 for first book $1 .00 for 
each additional to cover shipping. Paperback (Ppb.) please 
add $3.00 for first book $4.00 each addltonal for shipping. 
Foreign orders please add $5.00 for first book and $2.00 for 
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Society in Good 
Shape for 1989 

The Society enters 1 989 wit h  the  g reen l i g ht showi n g  for 
a n  effect ive p rog ra m m e  of act ivit i es. M uch of th is  is  
made possi b le  by the cont i n u i n g  support of mem bers 
a n d  others who support t h e  Society i n  its ro l e  of promot i n g  
the  advancement o f  space a n d  ast ronaut ics. 

1 988 saw i m port a nt new deve lopments in space with  a 
cont i n u i n g  close i nvolvement by t h e  Society and  many of 
its mem bers, e it h e r  t h rough  the  Society or on a n  i n d iv idua l  
basis.  

Robert H .  Oakes of Gosport ,  H a nts writes :  

I should l i ke t o  take t h i s  opportunity t o  congratulate a l l  
those i nvolved with t h e  ru n n m g  o f  our  Society and on the 
excel lence of its publ ications, which must be the f inest 
available in this country Wel l  done l In addition I wou ld 
l i ke to express my appreciation of the cont inu ing efforts to 
publ icize and advance both m a nned and u nmanned 
astronautics by our Society's executive members - espe· 
cial ly i n  the l i g ht of the political c l imate that exists in our 
country at the present t ime 

1 988 was a lso a t i m e  of cons iderab le  u pheaval at the 
Society's HQ due to the  renovat ion  of the premises, both 
externa l ly and  i nterna l ly  (Spaceflight. January 1 988, p.3 1 ). 
Work is cont i n u i ng on the bu i l d i ng's  i nter ior and,  a lthough 
much st i l l  rema ins  to be done,  it is c lear  that the attendant 
benefits  to our  prog ra m m e  wi l l  be showi ng  th rou gh i n  1 989. 

News . . .  Society News . . .  Society 

The Society fu lf i l s  an i nternat iona l  role t h rough  its 
wo r ld-wide mem bersh i p  a n d  by v i rt u e  of its posit ion  as the  
U K  Nat iona l  Representat ive Body of t h e  I nternat iona l  
Ast ronaut ical  Federat ion  ( IAF) .  As  part of th is  work  t h e  
Society wi l l  be eo-sponsor ing the  I A F  I nternat iona l  Confer­
ence on  Space Power to be he ld  in J u n e  1 989 a n d  the 8t h 
I nternat iona l  Space Deve lopment Conference to he ld  i n  
Ch icago i n  M a y  1 989. 

In add it ion  the Society is  eo-sponsor i ng  a n  I n st it ute of 
E lect r ica l  E n g i n eers ( l E E )  meet ing  on E lectr ic Propu ls ion .  

Deta i l s  of  t h ese events w i l l  a ppea r i n  the Meet i ngs  D ia ry.  
The Society wi l l  cont i n u e  to keep readers u p-to-date wit h  

news a n d  v iews o f  deve lopments i n  space b y  its 
Spaceflight magaz ine,  which has world-wide d ist r ibut ion .  
Overseas copies yvi l l  cont i n u e  to be d ispatched by a i r-speed 
de l ivery. 

Deta i led  techn ica l  m ater ia l wi l l  cont i n u e  to be p u bl ished 
i n  JBIS fo r which several  spec ia l  issues a re p l an ned d u ri n g  
1 989. T h e  tec h n ica l work o f  the  Society wi l l  a l so be carried 
forwa rd t h ro u g h  its meet i ngs prog ra m m e  and, fo r those 
mem bers who a re at a d ista nce a n d  not ab le  to attend,  
reports of m eet ings  a n d  of the  pa pers presented wi l l  be 
pub l ished wherever pract icab le .  

'Join Now for 1 989' 
Jo in ing  t h e  B IS  means beco m i n g  pa rt of a world-wide 

mem bersh i p  for pro m ot i n g  space and ast ronaut ics. 
Fou nded in 1 933, the BIS has been to  the fore from t h e  ear ly 
p ioneeri ng days of i nterp lanetary concepts  to the d ra m at ic  
space accomp l i shments of the p resent day.  

The B IS  cont i nues to look towards t h e  fut u re ,  as i t  has 
done i n  previous yea rs, rea l is ing  that prog ress depends on  
energet ic  a n d  broad-based support for the  deve lopment of 
new and peacefu l space i n it i at ives and  the advancement of 
relevant knowledge. M e mbersh i p  of t h e  Society is an  
effect ive way of prov id ing  such support and of adva ncing 
space and  ast ronaut ics i nternat iona l ly .  

At th is  t ime of t h e  yea r mem bers a re asked to  make a 
spec ia l  effort to br ing t h e  work of the Society to the  
attent ion  of  col leagues and  others a n d  to  i nvit e  them to 
"Jo in  Now for 1 989". A copy of Spaceflight wil l  be sent by 
the Society, free-of-charge,  to any friend o r  co l l eague 
nomin ated.  P lease write to the Society wit h  appropr iate  
names a n d  addresses. 

---- MEETINGS DIARY-----------
Society meetings, unless otherwise steted, are held in the Society's Confer­
ence Room, 27/29 South Lambeth Roed, London SW8 1SZ. Meetings are 
restricted to Society members unless otherwise steted. rockets should be 
applied for in good time by writing to the Executive Secretary et the above 
eddress endosing an SAE. Subject to space being available members may 
also apply for a ticket for one guest. 

LIBRARY OPENING 
The Society Library is open to members on the 
first Wednesday of each month (except August} 
between 5.30 pm and 7 pm. Membership cards 
must be produced. 

1 February 1989, 7.00-8.30 p.m. Lecture 

THE DA WN OF THESPACEAGE 
A lecture by Dr. John Becklake. The space age 
began on October 4 with the launch of Sputnik 1 .  
This was the culmination of a sequence of events 
dating from the start of the 20th Century. 

Admission is by ticket only. Members should 
apply in good time by enclosing a stamped 
addressed envelope. 
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March 1 1989, 7.0G-8.30 p.m. Lecture 

SOME INTERES17NG SPACE PIONEERS 
This lecture by Professor lan Smith reviews the 
contribution made by a number of noted space 
pioneers known to the speaker, including 
Wernher von Braun and Val Cleaver. 

Admission is by ticket only. Members should 
apply in good time enclosing a stamped 
addressed envelope. 

8 March 1 988, 2. 00.5.00pm Colloquium 

ELECTRIC PROPULSION COLLOOUi t.IIJI 

A meet ; ng eo-sponsored by the B r i t ish I nter­
p l a netary Soc iety and the I nst i tute of  E lec-

tr ical  Engi neers. The p r i mary a i m  of t h e  
meeti ng is  to d iscuss t h e  app l icat ions of 
E lectric Prop u l s ion , not the tec h n ology 
itse l f .  

For more i nformat i o n  p l ease w r i t e  to the 
E xecutive Secretary, 27/29 South Lambeth 
Road, London, SWS 1 SZ. 

3 June 1 989 1 0am-4. 30pm Symposium 

SOVIET ASTRONAUT/CS 
Venue: Conference Room, British l nterplanjltary 
Society, 27/29 South Lambeth Road, London 
SW8 1 SZ. 

Offers of Papers 
Authors wishing to present papers should contact 
the Executive Secretary. 

Registration 
Forms are avai lable from the Executive Secretary, 
The British I nterplanetary Society, 27/29 South 
Lambeth Road, London SWB 1 SZ. Tel : 01 -735 
3160. 
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First Man 
in Space 

Honoured by 
Presentation 

of BIS Gold 
Medal 

T 18 

O r  W R M axwell ,  with other representatives o f  t h e  Society, presents its Gold Medal t o  Yuri Gagarin during h is  visit to 
London in 1961 

The medal is th ree i nches i n  d1ameter and 
bears the presentation i n scription on one 
side, i n  this case to Yuri Gaga r i n  

EN ERGIA Model 
Fi rst Shown at 
BIS' SPACE '87 

Cosmonaut Valeri Ryum i n  and t h e  Energia model a t  SPACE 
'87, Brighton . P. J. Fufford 

Mir's Double Anniversary 
February 1 989 

• The launch of the Mir Space Station into orbit on 
February 20, 1 986. 

• The start of continuous manned operations on 
February 5, 1 987. 

To commemorate Mir's Double Anniversary, the 
February 1 989 issue of Spaceflight includes special 
features on the Soviet Space Programme under the 
theme title of 'Soviets in Space'. 

Spaceflight has long been recognised as a leading 
Space Publication within the Soviet Union, where a 
Soviet edition of the magazine has been distributed 
for many years. 

Published by the British Interplanetary 
Society Ltd., 27129 South Lambeth 
Road, London, SWB 1 SZ, England. 







First Woman 
in Space 
Honoured by 
Presentation 
of BIS Gold 
Medal 

The other side of the medal bears a molif 
comprisong of the world, a space rocket 
and a human fog ure 

Valentina Tereshkova receives the Society's Gold Medal in recognition of her historic flight 1n Vostok 6 during a visit to 
London at the invitation of the BIS The presentation was made by Or L R.  Shepherd at a special meeting of the Society at the 
Piccadi l ly Hotel, London. 

BIS 50th 

Anniversary 

Honoured by 

'lntercosmos' 

Council of the 

USSR Academy 

of Sciences 

Poster: 
eo.moneuu, v .. entin Lebedev, 
AMtoli Berezovoi n Svetlana 
Srlitskaya Nlax onboard the 
Selyut 7 ..,_ ltation in 1982. 

• 
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The tnlns/III>On reads: 
Dear Mr. Caner, 

The "lntarcosmos" Council of the USSR Academy of Sciences sends ots congratulations and best 
wishes to the British Interplanetary Society on the 
occasion of the 50th Anowarsary of ots activity. We 
appracoate the greet contribution of the Society to 
the �t of cosmonautiCS of peaceful aims 
for the welfare of humanity and to the (taak of) 
onforming the public about apace achievanants. 

Yours raepectfully. 
Academician V .A. KOTELNIKOU 

Chetrman of the "lntarcosmos" Council 
of the USSR Academy of Sciences 

First Successful 
Lunar Soft 

Landing by Luna 9 

On July 1 3, 1 966, at a special meeting of the 
Society at University College London, Or L R 
Shepherd presented this s i lver model of Luna 
9 to Academician A. A Blagonravov represen 
ting the USSR Academy of Sciences to mark 
the first soft landing on the Moon on February 
3, 1 966 
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·A pal let attached to the Columous Attached Pressurised Laboratory act ing as an exposed experiment platform, a con_c.,pt 
out l i ned in a British Aerospace paper at the symposium. ' 

Expanding the Space Infrastructure 
The fol l owing Report o n  the one-day symposiu m  he ld  by the Society 

on N ovember 1 5, 1 988 is p rovided by Mark Hempse/1: 

By 'Space I nfrastructu re' is meant the col l ection of those 
working e lements which provide the support ing fu nctions 
to space activity. Inc luded a re such systems as l a u nch 
veh ic les, space stations, l u n a r  bases and p lanetary trans­
portation systems, al l  a n a logous to roa'ds, ra i lways, power 
uti l ities and the l i ke of o u r  terrestria l  i nfrastructu re. 

lt was, therefore, very t imely that the Society should have 
held a sym posi u m  on  this su bject on November 1 5, 1 988, 
the same day that the Soviet Un ion  successfu l ly tested a 
major new element i n  the ir  own space i nfrastructu res. 

E ight papers were presented rang ing  from the long-term 
futu re of space i nfrastructu res to deta i led p ro posa ls for 
systems able to support the next step.  

The day sta rted with Bob Parkinson outl i n ing  work on  
models for the space economy appro priate to the m iddle of 
the next centu ry. This gave, in i m p ressive detai l ,  the l ikely 
economic i nteract ion of bases and colonies th roug hout the 
Solar System, from the Moon to J upiter. The major exports 
of this economy to Earth wou l d  come from sol a r  power 
sate l l ites, microg ravity processing  p roducts and tou rism i n  
low-Earth orbit, a l l  fo r a postu lated popu l at ion o f  around 
25,000 people with a g ross space p roduct of 16 b i l l ion 1 986 
dol l a rs. 

The next paper from Mark Hem psel l  bu i l t  o n  this work by 
describ ing a p rog ramme for expand ing the cu rrent space 
i nfrastructure to the size ind icated by the Parkinson model .  
lt est imated a t ime-sca l e  of at least 45 yea rs after estab­
l i sh ing  the space stat ion to bu i ld  up colonies and bases of 
the size i n dicated by the model . lt suggested a l so that the 
i nfra�tructure descri bed m i g ht provide the m i n i m u m  
needed t o  meet t h e  req u i rements o f  a n  expanding  
industria l -based civi l i sation i n  the  2 1 st centu ry. 

John Sved a lso exp lored the broad th rust of expansion 
i nto space, i n  particu lar  the d rive to esta bl ish a lunar colony, 
d rawi ng a series of stri king comparisons with the Brit ish 
colon izat ion of Austra l i a .  

Two fol l owing papers, b y  Uwe R iedel and Klaus-Peter 
Ludwig from M B B/E RNO,  gave an overview of i nfrastruc­
ture stud ies fu nded by ESA, the German G overn ment and 
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i nterna l ly  by the com pany. M_ost s ign ificant in the short term 
was a stu dy for ESA ca l l ed " Long-Term Evol ution  Toward 
E u ropean M a nned S pacefl ight" ,  which outl i ned develop­
ment of an  independent E u ro pean Space Station and which 
had been fol l owed up by a series of more detai l ed studies 

• that wi l l ,  h opefu l ly, lead to such a stat ion in the fi rst decade 
of the next centu ry. 

Other stu dies took a more long-term view, inc lud ing an  
i nterest ing re-exam ination of  so lar  power sate l l ites i n  the 
l ight  of technology i m p rovements si nce the last major 
examination in the mid 1 970s. As might be expected the 
increasi ng nvmber  of stud ies now being conducted in 
support of decis ion-makers at a l l  l evels i n  Germany starkly 
contrasts with the situat ion i n  the U n ited Kingdom. 

G erry Webb and P. Hansson of Commerc ia l  S pace 
Technologies ltd,  p resented a jo int paper on the subject of 
exploiting  the resou rces of the M a rt ian moons, Phobos a n d  
Deimos. T h e  t h e m e  was fi nd ing t h e  easiest sou rce o f  
materia ls  t o  s u p p l y  the major space industries needed to 
mainta i n  a technology-based civi l izat ion .  The aud ience was 
rem inded of the oft-forgotten fact that it takes l ess energy to 
reach the M a rt ian moons than it does to reach the l u n a r  

. su rface. T h e  p a p e r  suggested some o f  t h e  mater ia ls  that 
could be retu rned, with pa rticu la r  emphasis on p l ati n u m  
and related meta ls .  

The day fin ished with two papers on severa l  deta i led 
matters. Mark Hempse l l  and Cha rles M a rt in of Brit ish 
Aeorspace presented a jo int  paper showing  the potentia l  
use o f  t h e  Spacelab Pa l l ets as exposed p latforms o n  the 
Freedom space stat ion whi le  Dave Salt discussed deta i l s  of 
transportation  between the space station and l u n a r  faci l i ­
ties, showing t h e  i m pact of various locat ions on l a u nch 
window, fl ight t imes and velocity. 

Almost h a lf the papers made reference to the work of 
Tony Ma rt in who del ivered a paper at SPACE '84 on the 
need of space resou rces to prevent the col l a pse of a 
tech nology-based civi l izat ion over the next two cent uries.  
lt was therefore appropriate that he  was i n  the aud ience and 
started off a l ively and wide-rang ing  d iscussion on our need 
for space i nfrastructu res. 
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Soviet Spacecraft Revealed 

Sir, Wh i lst at the recent Soviet space exh i bitio n  i n  
B i rmingham I saw two videos and  managed t o  s n a p  some 
shots of two vehic les which have not, to my knowledge, 
been seen in the west. 

The two vehic les a re :  
Kosmos 1 686. Th is a ppears i n  a l ong-range shot taken by 

the departi ng  Soyuz T-1 5  crewmen.  N ot m uch is evident of 
the actua l  structu re but we can see that it has sol a r  panels, it 
is attached to the front of Sa lyut 7, a n d  has a "stu nted " 
appearance. -The Soviets said that th is Heavy Kosmos 
mod u l e  did not carry a return veh ic le as did the Kosmos 
1 443 vehic le.  Therefore, u nt i l  better shots a re ava i lable,  we 
must conc lude that the front conta ins  a battery of 
telescopes. 

Salyut 7 and Kos mos 1 686 taken from Soyuz T·1 &.  
Luch. This is the fi l m 's rendit ion of the Kosmos 1 700 Luch 

SDRN relay sate l l ite i n  geostat ionary orbit.  lt carries two 
l a rge antennas for receiv ing transm issions from M i r  and for 
relayi ng these to the g round .  Two sol a r  panels atop the 
box-and-cy l indrical  structure provide power to the 
e lectron ics. 

Luch ( Kosmos 1 7 00) i l lustration.  

Soyuz Orbital Module 

S i r, With reference to the l etters in Spaceflight (June and 
Aug ust 1 988) concern i n g  the Soyuz TM O rb it a l  Modu le .  

I n  view of  the prob lems encou ntered by V lad i m i r  Lyakhov 
a n d  Abd u l  Ahad M o h m a n d  aboard Soyuz TM-5 retu rn ing  to 
E a rth in Septe m ber I wou l d  h ave thought the modu le's use 
was obvious.  l t  i s  s imp ly  p rovided a bove a l l  e lse to g ive the  
crew more roo m .  l t  wi l l  be reca l led that the cosmonauts 
spent an u n co mfo rtab le  24 hours in t h e  cra m ped Soyuz 
Descent Modu le  pr ior  to  t h e i r  de l ayed return to Earth . 

M o reover, si nce that fl i g ht severa l  cosmonauts and  
Soviet space offic ia ls  h ave com mented that the o rbita l  
modu le  m ight  be reta i n ed longer after  u ndocki ng  from M i r  
pr ior  to  reent ry. l t  w i l l  b e  i nterest i ng  i f  t h i s  p rocedu re i s  
changed fo r futu re fl i g hts.  
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Keep up t h e  good work at Spaceflight. 
G E O R G E  A. SPITE R I  

B i r m i n g h a m ,  U K  

F ina l ly, I have enclosed a photo o f  a model  made b y  P h i l  
M i l l s  o f  t h e  Kvant Fu nctiona l  Assem b ly B lock constructed 
on the basis of Soviet d rawings.  The FAB,  which served as 
the eng ine  b lock for the de l ivery of the Kvant astrophysics 
modu l e  was l eft i n  orbit after detach ing  from the M i r  
complex. T h e  extra fi r ings of its eng ines t o  achieve the 
rendezvous and dock ing with Mir in Apri l 1 987 meant that it 
was l eft with i nsufficient fue l  for a contro l led reentry and it 
burned up o n  25 Aug ust. 

N EVILLE K IDGER 
Mor ley, Leeds, UK 

Model b y  Phil Mil ls of the Kvant/Mir complex before t h e  Kvant F A B  
was detached on April 1 2, 1 98 7 .  

Energia 

S i r, Further to M r. Lawton's l etter  i n  Novem ber Spaceflight, 
p.438, we have n ow seen n u merous p ictu res of E n erg ia i n  
combinat ion with the Soviet shutt l e  B u ra n .  

T h e  length o f  B u ra n ,  given  as 3 6  m etres, i s  consistent 
with the height of Energ ia  g iven as 60 m etres.  But in t h is 
case the d iameter of Energ ia 's core is hard ly  m uch l ess than 
8.5 metres, n ot 8 as stated. 

The heig ht/w i dth rat io  of the "Br ighton  model " of Energ ia  
is not  correct. 

The core d i a m eter  m a kes a g reater d i fference to the  
est imated s ize  of  E nerg i a  t h a n  t h e  he ig ht , s i nce the vo l u me 
varies as the squ a re of t he d i a m eter.  Tak ing  the  co re 
diameter as 8.5 metres m akes E nerg ia o ne-eigth b igger  
than if  i t  was 8 metres - n o  sma l l  cons iderat ion .  

TONY DEV E R E UX 
Essex, U K  
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The back-up crew of Soy u z  T-7 . Left to r igh t :  V. V. Vasy u t i n ,  l r i n a  Pro n i na agd V . P .  Sav i ny k h ,  lt is u nd erstood t h at l r i n a  Pron i na may be assigned to 
a M i r  m issi o n  in 1 991 . 
Soviet Backup List 

S i r, Enc losed is a l i st of back u p  crews to Soviet missions 
which I received recently from the i nformation g rou p in 
Zvezdny G o rodok. lt solves some longstand ing  mysteries 
l i ke the names of the Soyuz- 1 3  back .ups and the name of 
the back up fl i g ht eng i neer of Soyuz- 24. All in a l l ,  it 
conta i ned six new names. I'm su re the l i st wi l l  be of i nterest. 

Valery Aleksandrovich Yazdovsky was born on J u ly 8, 
1 930. He joined the cosmonaut team in November  1 969 and 
left i n  December 1 973 ( the month Soyuz 1 3, for which he 
was the back u p  fl i g ht eng ineer. was l aunched) .  

Lev Vasi lyevich Vorobyov was born on February 24,  1 93 1 . 
He became a cosmonaut in October 1 963 and left i n  June  

Vostok-1 Titov G S. Soyuz-1 Gagarin Y.A. 

Vostok-2 Nikolayev A.G. Soyuz-3 Shatalov V.A. 
Volynov B.  V. 

Vostok-3 Bykovsky V. F 
Volynov B.V Soyuz-4 Shonin G.S. 

Vostok-4 Komarov V M Soyuz-5 Fil ipchenko A.V 
Volynov B. V. Kubasov V.N.  

Gorbatko V V.  
Vostok-5 Volynov B V 

Vostok-6 Solovyova 1 . 8 .  Soyuz-6 Shatalov V.A. 

Ponomareva V.L. 
Yeliseyev A.S. 

Voskhod- 1 Volynov B V. Soyuz-7 Shatalov V.A. 
Katys G P. Kolodi n  P.l  
lazarev V G.  Yeliseyev A.S 

Voskhod-2 Gorbatko V.V. 
Zaikin 0 A. Soyuz-8 Nikolayev A. G .  
Khru nov Y.V. Sevastyanov V.l .  
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1 974. Micha i l  lvanovich Lisu n was born on September 5, 
1 935, and became a cosmonaut in October 1 965. He is said 
to be sti l l  active. 

Vlad i m i r  Sergeyevich Kozelsky was born on January 1 2, 
1 942 and sel ected in May 1 967. He too is sti l l  active. 

V lad i m i r  Yevenyevich Preobrazhensky was born on  
Februa ry 3, 1 939 and was selected i n  October 1 965. He l eft 
the team i n  October 1 980. 

Yekater ina  Aleksandrovna  lvanova was born in 1 949. She 
became a cosmonaut i n  1 980. Another  member  of  th is  
sel ection was l ri n a  Rudolfovna Pron ina  who was born on 
Apr i l  1 4, 1 953. Both a re sti l l  active. 

Soyuz-9 Fil ipchenko A. V. 
G rechko G.M.  

lazarev V G .  
Yazdovsky V.A. 

Soyuz- 1 0  leonov A.A. 
Kubasov G . M .  
Kolodi n  G. l .  
Dobrovolsky G .T. 
Volkov V.N.  
Patsayev V . I  

Soyuz- 1 1 leonov A.A. 
Kubasov V.N.  
Kolodin  G. l .  

Soyuz-1 2  Gubarev A.A. 
G rechko G . M .  

Soyuz-1 3 Vorobyov L.B. 
Yazdovsky V .A. 

Soyuz-14 

Soyuz- 1 5  

Soyuz- 1 6  

Soyuz-1 7 

Sarafanov G. M .  
Oemi n  L.S. 
Volynov B.V 
Zholobov V.M. 
Zudov V.D. 
Rozhdestvensky V. l  

Volynov B V  
Zholobov V.M.  
Zudov V.D.  
Rozhdestvensky V I .  

Ozhanibekov V.A. 
Andreyev B.O. 
Romanenko Y.B. 
lvanchenkov A.S. 

Lazarev V.G. 
Makarov O.G.  
Kl imuk P. l .  
Sevastyanov V. l .  
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Soyuz-1 8 Kovalyonok V.V. Soyuz-28 Rukavishnikov N N .  

Ponomaryov Y.A. Pelcak 0. 
Soyuz-19 Fil i pchenko A.V. Soyuz-29 lyakhov V.A. 

Rukavishnikov N . N .  Ryumin V.V. 
Romanenko Y.V. 
lvanchenkov A.S. Soyuz-30 Kubasov V N .  
Dzhanibekov V .A. Jankowski Z. 
Andreyev B.O. 

Soyuz-31 Gorbatko V V. 
Soyuz-21 Zudov V.O. Kollner E .  

Rozhdestvensky V . 1 .  
Gorbatko V.V. Soyuz-32 Popov l.l .  
G lazkov Y.N. lebedev V V. 
Berezovoi A. N .  
lisun M . l .  Soyuz-33 Romanenko Y.V. 

Aleksandrov A P. 
Soyuz-22 Malyshev Y.V. 

Strekalov G.M.  Soyuz-35 Zudov V.O. 
Popov l.l .  
Andreyev B D. 

Andreyev B.O. 

Soyuz-36 Ozhanibekov V.A. 
Soyuz-23 Gorbatko V. V. Magyari B. 

G lazkov V. N. 
Berezovoi A.N Soyuz T-2 Kizim l.D. 
lisun M. l .  M akarov O.G.  

Soyuz-24 Berezovoi A. N .  Soyuz-37 Bykovsky V F. 
lisun M. l .  l iem B.T. 
Kozelsky V.S. 
Preobrazhensky V.E. Soyuz-38 Khrunov Y.V. 

lopez-Falcon J A. 
Soyuz-25 Romanenko Y.V. 

lvanchenkov A.S. 
Soyuz T-3 lazarev V.G. 

Soyuz-26 Kovalyonok V.V Savinykh V.P. 
lvanchenkov A.S. Polyakov V V. 

Soyuz-27 Kovalyonok V V. Soyuz T-4 Zudov V.O. 
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lvanchenkov A.S. Andreyev B.O. 

Soviet Back-up Crews 

S i r, My reaction to Spaceflight is belated because of the 
s low distribution of the magazine i n  the Soviet Un ion .  

I n  Spaceflight, M a rch 1 988, p . 1 1 5, N evi l l e  K idger  as­
sumed that Aleksandr  Shchukin was in the same g roup as 
Levchenko. He is i ncorrect. Com rade Maltsev from the 
Cosmonaut Tra in ing  Centre i nformed me about the bio­
g raph ica l  data of Shchuk in .  Aleksandr  Shchuk in  joi ned 
the cosmonaut team in  1 982 (Vo lk  and Levchenko were i n  
1 978).  Readers m ight b e  i nterested t o  learn that Shchukin 
was born on January 1 9, 1 946 i n  Vienna, Austria .  

I n  correspondence, Spaceflight, Febru a ry 1 988, p .72,  
Anne van den Berg l i n ked Dr l l yu i n  with the Voskhod 1 
mission.  This is wrong.  I n  Apri l  1 988 our  m i l itary news­
paper Krasnaya Zvezda revealed that seven men were 
tra i ned for this space fl ight :  Two p i lots (V. Koma rov and B.  
Vo lynov). two engi neers (K .  Feoktistov, G .  Katys) and 
th ree physicians (V.  Lara rev, A. Sorokin ,  B .  Yegorov). 

Georgi Katys and Alexi Soroki n have been u nknown for 

Georgi Katvs Alexei Soro k i n  

Soyuz-39 lyakhov V.A. Soyuz T- 1 2  Vasyutin V.V. 
Ganzorig M .  Savinykh V.P. 

lvanova E.A. 
Soyuz-40 Romanenko Y.V. 

Dediu D. Soyuz T-1 3  Popov l. l .  
Aleksandrov A.P.  

Soyuz T-5 Titov V. G .  
Strekalov G . M .  Soyuz T- 1 4  Viktorenko A.S. 

Strekalov G.M.  
Soyuz T-6 Kizim l.D. Saley v.v. • •  

Solovyov V.A. 
Baudry P. Soyuz T- 1 5  Viktorenko A.S. 

Aleksandrov A. P. 
Soyuz T-7 Vasyutin V. V. 

Savinykh V.P. 
Soyuz Titov V.G. Pronina I .R.  • 
TM-2 Serebrov A.A. 

Soyuz T-8 lyakhov V.A. 
Savinykh V.P. Soyuz Solovyov A.Y. 
Aleksandrov A.P. TM-3 Savinykh V.P. 

Soyuz T-9 Titov V.G. 
Habib M .  

Strekalov G . M .  

Soyuz T-1 0  Vasyutin V.V. 
Soyuz Volkov A.A.' 
TM-4 Kaleri A.Y. 

Savinykh V.P. Shchukin A.V. 
Polyakov V. V. 

Soyuz T-1 1  Berezovoi A. N .  Soyuz lyakhov V.A. 
G rechko G . M .  TM-5 Serebrov A.A. 
Malhotra R. Stoyanov K. 

• lrina Rudolfovna Pronina was born on April  1 4, 1 953 
• • Yevgeny Vladimirovich Saley was born on January l, 1 950. 

BERT VIS 
Den Haag, The Nether lands 

a very long t ime.  I recently received photog raphs of these 
two men from the Cosmonaut Tra in ing  Centre. 

An ne  van de Berg suggested that Viktorenko m ust have 
�n the Soyuz 13 back-up commander, with Sevastyanov 
bemg the back-up fl i g ht engi neer. This is a lso wrong.  I n  
A viatsiya i Kosmonavtika n o .  6 ,  1 988 ( p .44-45) Viktorenko 
revealed that in May 1 977 A. N ikolayev visited Viktorenko's 
a i rcraft u n it of the Ba ltic F leet for cosmonaut selection .  He 
wrote ; "After medica l  tests I and N .  G rekov were selected 
to join the cosmonaut team."  So he was not at the Cosmo­
naut Tra i n i ng Centre unt i l  after the Soyuz 1 3  m ission.  

I c�n say that the Soyuz 13 back-ups were both space 
rook1es and were to have been the prime crew but were 
replaced by Ki l m u k  and Lebedev. 

Women Cosmonaut Crew Revealed 

. There has been much specu lation and assumptions made 
m the space press a bout a Soviet a l l -woman crew. 

I recently asked com rade S .M .  Yegu pov, an employee of 
!he Cosmonaut Tra in ing  Centre, about the crew. He 
mformed me that the a l l -woman crew that tra i ned for a 
Salyut- 7 mission was : 

• Svetlana Yevgenyevna Savitskaya 

• Yekater ina Aleksandrovna lvanova 

• Yelena lvanovna Dobrokvash ina 

I hope this i nformatio n  is  of i nterest to you r  readers.  

VADI M  Y. MOLCHANOV 
Tu la ,  USSR 

Ed. Since receiving this letter we have learnt of the sad 
death of Aleksandr Shuchukin in an aircraft accident on 
August 18, 1988. 

SPACEFLIGHT, Vol .  3 1 , Febru a ry 1 989 



G.T. Dobrovo l s f: i  

Cosmonauts o f  1 963 

Sir ,  Recently the Cosmonaut  Tra i n i n g  Centre senl to me the 
l i st of cosmona uts sel ected i n  1 963. Readers rnay be 
interested to learn  the i r  names. 

1 .  Yur i  Petrovich ARTYU K H I N  
2 .  Edu a rd lvanovich B U I NOVSKI 
3.  Geo rg T imoteyevich DOBROVOLS K I  
4. Lev Stepa novich DYO M I N  
5.  Anato l i  Vasi lyev ich F I L IPCH E N KO 
6. Aleksey Aleksa n d rovich G U BAREV 
7. V lad is l av lvanovich G U L  YAYEV 
8. Pyotr lvanovich KOLODI N 
9. Ed u a rd Pavlovich K U G N O  

V . M .  Zholobov V.A. Shatalov 

A Visit to Baikonur 

S i r, You may be i nterested i n  the  fo l lowi ng  facts that  
emerged from a v is i t  to the Ba i ko n u r  Cosmodrome.  

The next module  to be l a u nched to  the  M i r  space stat i o n  
wi l l  be a 20-ton  M i r  c lass spacecraft ,  p rovi d i n g  add it i o n a l  
l ife support systems a n d  a l a rge EVA a i rlock wit h  a o n e  
metre d i a mete r a i r lock.  

The modu le  wi l l  carry the fi rst Soviet M M U .  Th is  wi l l  be 
tested by cosmonaut Alexa nder  Vo l kov but o n ly i ns ide the  
modu le .  

The  MMU w i l l  be f lown fi rst by  Alexander  Serebrov, the  
fl i g ht eng i neer of  Soyuz TM8 which  wil l  be l a u nched i n  l ate 
Apri l to rep lace the Vol kov-Kr ika l ev-Polya kov crew. Sereb­
rov's com m a nder  w i l l  be Alexa nder  V iktorenko and, if 
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1 0. Anat o l i  Pet rovich K U KLI N 
1 1 .  A leksan d r  N i ko layevich MATNICHENKO 
1 2 . V lad i m i r  Aleksand rov ich S HATALOV 
13. Lev Vasi lyevich VOROBYO V 
1 4. Anat o l i  Fyodorovich VORONOV 
15.  Vital i M i kh a i l ovich ZHOLOBOV 
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Seven of them becam e  rea l  cosmonauts.  Two ot hers were 
in back-u p crews - Kol o d i n  was the R E  o n  the Soyuz 7 ,  10, 
1 1  and Vorobyov was t h e  COR o n  the Soyuz 13, so s ix men 
were l eft out. 

VAD I M  Y. M OLCHANOV 
Tu l a .  USSR 

A.A. Gubarev 

F ra nce ag rees to pay fo r a com m e rc ia l  m ission,  t h e  t h i rd 
crewmember cou l d  be Ch ret ien 's back u p  M iche l  Tog n i n i .  
A l l  th ree m a ke u p  the  back u p  c rew o f  Soyuz TM7. 

The Soviet space shutt l e  ejector  seat is  based on  the M i g  
25 and  ca n be used from t h e  l a u nch p a d  to u p  to a speed of 
Mach 3. lt ca n a lso be used for speeds be low Mach 3 d u ri n g  
l and ing  and even on  t h e  ru nway if necessa ry. 

E nerg ia 's  core stag e  i s  not recovered and there a re n o  
p lans to  recover it. Its st rap-on stages a re not recovered 
e ither  but there a re p l ans  to  do so in fut u re, wit h  pa ra­
chutes, soft l and ing  rockets or  a com bi n at ion  of bot h .  The 
" packs" seen on  the side of the st rap-ons on  the fi rst two 
Energ ias a re m e rely s i m u l ated parachut e/eng ine  conta in­
ers. 

The next f l i g ht of the Soviet shutt l e  w i l l  be u n m a n ned and  
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a n  extended mission.  The th i rd fl ight wi l l  be m a nned by two 
test p i lots but probably not u nt i l  1 990. 

Tyu ratam,  the name of the ra i lway j u nctio n  near to which 
the " Ba i ko n u r  Cosmodrome" was devel oped, is derived 
from Tyu ra Ta m - the buria l  p lace of Tyu ra, a son of Jenghis  
Khan.  

The name of Ba iko n u r  was chosen for the cosmodrome i n  
1 961  because, need ing  t o  g ive Gagarin 's  l a u nch site i n  order 
for h is  fl ight to be pro perly ratified, a fl ustered eng i neer 
chose Ba iko n u r  because i n  Russian it means " rich reg ion " ,  
wh ich  to  h i m  sou n ded better than " bu ria l  p lace. " 

lt has been fo rmerly confi rmed by General  Kerim Keri­
mov, Soviet p resident of the state com m issio n  for man ned 
sp

.
acefl ig ht, that the orig ina l  Soyuz 1 1  crew was indeed, 

Alexei Leonov, Va leri Ku basov and  Pyotr Kolod in  and they 
were rep laced en masse by the back u p  crew when a 
medical  i nspect ion showed u p  a spot on Ku basov's l ung .  
Th is  was  the  fi na l  medical  i nspection before Kerimov was to 
form a l ly annou nce the crew a few days before tift off so 
Leonov and company becam e  the so far, on ly tota l crew to 
be replaced so close to l ift off. Keri mov had toyed with the 
idea of just rep lac ing Ku basov but felt it was too l ate. 

A Second Soviet Spaceplane 7 

TI M FURNISS 
Bideford, Devon, U K  

Sir ,  M a ny i n d ications [ 1  I have a ppea red that the Soviets a re 
deve lop ing one or more sma l l  but h i g h ly ma noeuvrable 
spacepla nes with a n  aerodynamic shape q u ite d ifferent 
from the much l a rger Buran,  the Soviet counterpart to the 
US Space Shutt le .  lt is, therfore, safe to assu me that their 
p lan ned rol e  i n  the Soviet space prog ram m e  is a lso qu ite 
d ifferent. 

Although the general  name " Kosmolyot " (Russian term 
for 'spacepl ane' )  had often been used to describe these 
craft, I prefer the name 'Ai batros' to d istingu ish  a specific 
mach i n e  whose ma in  characteristics resemble  those of its 
n atura l counterpart, defi ned as "a  l a rge b i rd with a powerfu l 
g l i d i n g  fl ight capable  of spend ing long periods away from 
l a nd " .  

Reports suggest that a s.m a l l  m a n ned spaceplane is  to 
beg i n  fu l l -sca l e  test ing as part of a prog ra m m e  to run 
separately  from but i n  para l le l  with ,  the contin u i ng ( B u ra n )  
sh utt le  p rog ra m me, and  is i ntended f o r  defence pu rposes, 
recon a issance work and the emergency repa i r  of l a rge 
Soviet sate l l ites. The mach ine  is expected to be operationa l  
i n  1 990. Its l a u nch vehic le is the n ew SL- 1 6  booster which 
has flown successfu l l y  seven t imes u p  to June 1 987. 

The S L-1 6M 'Ai batros' l auncher  and the SL- 1 6  Kosmos 
1 786 l a u ncher a re possibly recoverable.  Testi ng the fi rst 
stage recovery system [3) wou l d  seem to h ave been the 
object of the i n it ia l  sub-orbita l tria ls  of Kosmos 1 697 and 
1 7 1 4. Less than two months separated these t r ia ls  so  it may 
be concluded that certa i n  aspects of the recovery system 
had to be fu l ly proved in this fi rst phase. lt is, therefore, 
l i kely that these two fi r ings were of the same equ ipment, 
prov id ing i nformation on typical  turn-aroun d  t imes ( 5 1  
d ays),  the behaviour  o f  the i r  fi rst recoverable booster and  
how the actua l  recovery and  refu rbish ment programme met 
the desi g n  req u i rements. 

Kosmos 1 767 was the fi rst true o rbital vehic le ,  ach ievi ng a 
nomina l  orbit of 250 km apogee and  1 90 km perigee. lt was 
presumed successfu l .  Kosmos 1 786 had exceptiona l  orbita l 
e lements and is inte restin g  for its apogee, g iven as 2,560 
km.  This fig u re, confi rmed by Goddard S pace Center, 
p robably represents an extra i m pu lse added by a motored 
d u m my payload, after the sty le of the fi rst 'Energ ia '  l a u nch .  

This could b e  a Soviet test of a n  SL- 1 6 1auncher carryin g  a 
"dulllQ" � motored u pper stage, i .e .  and 'Aibatros'-type 
paytoldf, - � lJ86 orbit could be i ndicative of the 
wi• *lilf'iilll � --- a¥� to the spaceplane 
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needed to fi l l  its p rojected role.  The payload itself  wou l d  
h ave been a com p l ete d u mmy, correct i n  mass, thrust, a n d  
mass ratio,  b u t  l acki ng aerodynamic characterist ics. 

The SL- 1 6  l a u nch p rog ramme has been very rap id  (2 
years) and apparently h i g h ly successfu l .  

Ref. 4 mentioned t h e  proba bi l ity o f  a spacep lane design · 

( Kosmolyot I )  i ntended for use with the Proton SL- 1 3 1au nch 
vehic le.  Early sketches of Kosmolyot I show it to bea r a 
stron g  resem blance to the abandoned Boei ng X-20 'Dyna­
soar' project. A fu l l  slze 'Dynasoar' wou l d  have been 
l a u nched by Titan ,  a c lose cou nterpa rt of Proton .  This 
scheme foundered when the lau nch vehic le d id  not receive 
man-ratin g .  A new but s i m i l a r  l au nch veh icle,  i n herently 
safer  and with a stu rd ier  structure, has been rea l ised in the 
n ewly emerged SL- 1 6. 

The extra prog ramme taken by the lau nch vehic le 
development was a lso used to refi ne  the Kosmolyot desi g n  
as a result  o f  f l ight test ing a n  experi menta l  scal e  model ,  
which I have p rovisio n a l ly ca l led 'M ischka',  to a rrive at 
Kosmolyot 1 1 .  ' M ischka' showed that the ear ier ideas s imi lar  
to  Dynasoar h ave been considerably modified. The wi'ngs 
h ave:a very sharp d ihed ra l  of approxi mately 45 degrees, � 
vertical f in has been added, the fuselage has been fattened, 
and a ca refu l ly contou red n ose inc luded i n  what a p pears to 
be a soph isticated craft i ntended to explore manoevrabil ity 
and  control over a very wide velocity range.  

The outl i nes of " M ischka " bear a strong resemblan ce to 
the very successfu l M a rt in  X-248 f lown dur ing the early alild 
mid 1 970's. 

" M isch ka " clearly shows a confi g u ratio n  expected for 
'Ai batros', but a s ign ifica nt question is - "what sca l e  does 
Mischka represent? " .  Sca l i n g  factors on hyperson ic  a i rcraft 
a re n ot s im p le : a m inor  instabi l ity i n  a model  may be more 

�of majo r i m po rtance on a fu l l -sized man-carry ing craft. 
Western analysts a re not ag reed on the sca le  factor 

i nvolved between ' M ischka' and the fu l l -sized 'Aibatros'. 
The US Department of Defence considers it to be a 1!3 scal e  
model [5) ,  othe rs a V4 sca le  [ 1 ) .  T h e  l atter seems t o  produce 
too l a rg e  a vehic le for 1 5  ton n es tota l weight and a lso may 
be stretch ing  model l i n g  sca l e  dynamic factors too far. A 
sca l i ng factor of 2.75 between 'M ischka' and 'Ai batros' 
wou l d  g ive rise to a conservative desi g n .  

D O D  consider that f o r  1 5  tonnes a l l -up weight 'Ai batros' 
wi l l  have a wing span of 9.4 metres, a l ength of 1 6.25 metres 
a n d  a fuse lage depth of approxi mately 3.0 metres. Th is  
wou l d  comfortably f i t  o n  top of an  SL- 1 6 l ift veh ic le but  the 
weig ht seems opti mist ica l ly l i g ht for the quoted d imen­
sions. 

Using its single l a rge m a nueovri ng eng i ne, 'Ai batros' 
wou l d  skim the u pper atmosphere at a he ight of 80 km (50 
mi les) .  After h ig h-resolut ion surve i l l a nce has been com­
p leted, the motor wou l d  be tu rned o n  to g ive the velocity 
i ncrement needed to a l low the spacecraft to do a n  orbita l 
rendezvous with a spacestation complex. 

A spacep lane l i ke this wou l d  be ca pable of being l ifted 
i nto LEO, docki ng with a space com p l ex and  performing 
var ious u pper atmosphere tasks before retu rn ing to be 
refue l led a n d  serviced. After a space du ration of  say 6 
months o r  so, it wou l d  return to Earth base for checks. 
When these a re com p l eted 'Ai batros' is p laced atop a n  
S L- 1 6  and sent i nto orbit for a fu rther 6 months mission .  

W h e n  i t  does fin a l l y  achieve operationa l  status it wi l l  
complement, not rep lace the exist ing Soyuz craft. 
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< X ) R R I  S PO� f)E '\. C: F  
Space Shuttles 

Sir, I n  com par ing the American and  Soviet sh uttles it i s  
perhaps worth po int ing  out that  the Soviet decision to 
locate the ma in  eng i nes on the externa l  fue l  tank, rather  
than on the shutt le  body (and thus conde m n i ng them to 
destruct ion when the tan k  is  d isca rded)  has perha ps p roved 
a wiser decis ion.  

NASA ori g i n a l ly p lan ned that the i r  ma in  eng i nes wou l d  
b e  reuseable a l most i nfi n itely - with a m i n i m u m  l ife o f  (at 
the very least )  fifty fl ig hts. Techno logy has proved once 
aga in  d ifficu lt  to master, and i n  fact the space sh utt le ma in  
eng ines a re l ucky to su rvive ten  fl ig hts, with on ly  one  
except iona l ly  wel l  bu i l t  moto r - ser ia l  n u m ber 20 1 2  -
having made fifteen .  

With  mass p roduct ion bei n g  cheaper  than i ndiv idual  
refu rb ishment, the Soviets h ave taken advantage of NASA's 
problems a n d  made a decis ion which in the long term can 
on ly be m o re cost effective and  which certa in ly  provides 
g reater rel i ab i l ity. 

Space Elevator 

R. A. FLOOD 
Darmstadt 

West Germany 

Sir, Congratu lat ions on the exce l lent a rt ic le on " S pace 
Tethers, " by Rodica l o nasescu and Pau l  Penzo. The a rt ic le 
g ives me a n  opportun ity to correct one misconception  that 
most tether researchers have about the orig i n  of the space 
e levator concept. 

Tsio lkovsky d id  not i nvent the space e levator. H is  1 896 
thoug ht experiment envisioned a "cosmic rai lway" above 

SRB Recovery 

Sir ,  I took the enclosed p ictu re from the Jetty Park at Port 
Canaveral ,  F lor ida on September 30, 1 988 us ing a 500mm 
lens.  lt shows the r ight hand Sol id  Rocket Booster being 
towed i nto Po rt Canaveral  after the STS-26 lau nch of 
Discovery. The booster frustrum is seen o n  the fanta i l  of the 
recovery vessel ,  the Liberty Star. 

JOEL W. POWELL 
Ca lgary, Alberta , Canada 

On the d a y  after t h e  lau nch o f  Discovery the skies are overcast as a recovered 
SRB is towed i nto port Joel W Powe/1 
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Gherman Ti tov , the second man to o rbit the Earth and the youngest 
man in space at the age of 25 in August 1961 , p hotographed recently 
by Ti m Furn 1ss at Baikonur. Tim Furniss 

the atmosphere a n d  helped h i m  u nderstand the reversa l of 
g ravity on a ta l l  tower, but it was not a workable device, any 
more U:lan E inste in 's  famous " gedankenexperi ment" on the 
equ ivalence of g ravity a n d  inertia i n  a n  e levator i n  space 
el\visioned a rea l structure. 

The fi rst person to propose a rea l  e levator was the Len in­
g rad engi neer Yuri  Artsutanov [ 1 ) .  I n  1 960, h e  p roposed a 
l a rge,  passenger-carryin g  tower between the equator and a 
geostat ionary sate l l ite and  recogn ized som e  u nusual  energy 
aspects of the space e levator not seen by Tsiolkovsky. He d id  
n ot pub l i sh  a techn ical paper, however, and h is  work was not 
known i n  the West i n  1 966, when lsaacs et al. re-invented the 
space elevator on  a smal l  sca l e  [2 ) .  They proposed "walking " 
smal l  payloads i nto orbit by a lternately ra is ing and lowering 
two fine  wi res bal anced a bout the geostat ionary point. This 
paper also received very l ittle notice. 

The th i rd ,  and last, i nvention of the space e levator was my 
" orbital tower, " conce ived in 1 970 and publ ished in 1 975 [3) .  
This concept is, l i ke Artsutanov's, a la rge-scale, passenger­
carrying device. I a lso proposed the re-capture of the energy 
of returning payloads to power other payloads into orbit, 
thus requ i ri n g  a l most zero net energy i nput. A recent paper 
[4) summarises these and more recent concepts for bui ld ing 
elevators i nto space. 

After the wide d issemi n at ion of my Acta Astronautica 
a rticle, the concept became wel l  known ; there wi l l  l i kely be 
no  more lonely d iscoverers of the space e levator. The i m por­
tant point is that Tsio lkovsky's work was s imply a thought 
experiment. the credit for the fi rst i nvention of the space 
e levator r ightly belongs to Yuri Artsutanov. 

-

JEROME PEARSON 
Ohio, USA 
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A New Eye o n  the Seas 
Soviet Oce�nographic Satellite System 

The central cone of Okean. Four panels a re attached to the lower structure, wrth downward-pointrng instruments. Upper surfaces have mustard 
colour surround to ref lect the Sun's rays. Brian Harvey 

On July 5, 1988 the Soviet Union 
announced that it had established 
an operational space system for 
the observation of our planet's 
seas and water surfaces. A new 
designation, Okean (ocean) was 
issued to mark the series. In fact, 
the Soviet Union has flown oper­
ational oceanographic missions 
for five years under the Cosmos 
series. These missions are part of 
an impressive level of Soviet 
commitment to Earth resources 
and space applications work. 

Cosmos 1 500, o rbited in Septe m ber  
1 983, was  a new a n d  d isti nct oper­
ati o n a l  desi g n  of a Cosmos sate l l ite.  lt 
was a tru ncated cone with fou r  l o n g  
a n d  l a rge va nes where downwa rd­
looki ng  o bservatio n  i nstruments were 
mou nted. Su n-seek ing so l a r  pane ls  
were attached to the u pper cone.  
Spacecraft we i g ht has been est imated 
at 1 ,600 kg, but the worki ng  mode l  
recently displayed i n  M oscow suggests 
it  mav be much m o re .  This new desig n  
was fi rst m ooted b y  N ORAD i n  1 986 [ 1 ]  
b u t  t h e  Cosmos 1 500 desig n  was not 
made pub l i c  u nt i l  l ater. At a ro u n d  th is  
t ime,  the U S S R  revea led that the 

6 2  

By Brian Harvey 

Cosmos 1 500 model  had been tested 
twice befo re 1 983 [2 ) .  

These p reoperatio n a l  m issions were 
Cosmos 1 076 a n d  Cosmos 1 1 5 1 , of 
Febru a ry 1 979 and January 1 980 re­
spectively .  Both sate l l ites - a n d  the 
su bsequent operatio n a l  m issions  -
went i nto orbits typ ica l  of e lectron i c  
i nte l l i gence (EL I NT) sate l l ites - 82 .5  
deg  f lyi ng out of Plesetsk. I n  fact, were 
it not fo r an ocea nograph ic  ro le  bei n g  
ascri bed t o  them , it  wou l d  have been 
h a rd to identify them from sta ndard 
EL INT miss ions .  A l l  have come out of 
P lesetsk northern cosmodrome, prob­
a bly on the Cyclone  rocket, though 
some accou nts h ave suggested the  A2 
a n d  even the Cl booster [3] . 

These two p reoperatio n a l  fl ig hts 
took p l ace at the same t ime as  the 
U n ited States was developing advanced 
oceanograph ic  techn iques.  SEASAT 
went i nto a 805 km orbit  in J u n e  1 978 
and u nt i l  that October it  provided spec­
tac u l a r  vistas of sea condit ions a ro u n d  
the g l o be.  

Description of the Series 
N o  fu l l  accou nt of the series was 

pub l ished u nt i l  Cosmos 1 500 was 
retu rn ing  good data. l t  was a n nou nced 
that the series was i ntended to cover 
the world's oceans in a th ree-day 
phase, with spec ia l  attentio n  bei ng  
pa id  to  the Arctic a n d  Anta rct ic .  The  
former is  of considerable eco n o m ic 
i m po rtance to the Soviet U n io n ,  where 
cargoes must be sh ipped a long  
S i ber ia 's northern shores. I ce  a n d  
weather  condit ions a re cruc ia l  i n  deter­
m i n i ng when s h i ps can  go through [4) . 

Data fro m the Cosmos 1 500/0kea n 
series can be transm itted either i n  rea l 
t ime or tra nsfe rred to memory a n d  
t h e n  relayed t o  ground centres i n  either :  

M oscow 
N ovos ib i rsk o r  
Kha rba rovsk. 
I mages can be transm itted to 570 

poi nts, of which 70 a re o n  Soviet g round 
terr itory itse lf. Remote autonomous 
reception  appa ;atuses a re l i n ked i nto 
the system .  

Side-looking Radar System (SLRSI 
Cosmos 1 500 was the fi rst of the 

ser ies  to carry a s ide- look ing  rad a r  
system .  lt ta kes a s ing le  fra me at a t ime 
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and can identify l and  masses and ice­
formations by day or  by n i g ht.  V isua l  
images a re returned by way of a n  o pt i ­
ca l low-reso lut ion m u lt ichanne l  sca n­
ner  of 1 .5km resol uton,  and a m u lt i ­
cha nne l  microwave radiometer oper­
ati ng  at 0.8,  1 .35 and  8 .5cm.  

The SLRS is ab le  to measure wave 
heig hts. The i ntensity of radar reflec­
t ions is propo rt ionate to the spectra l 
density and  energy of wave r ipp les .  
The spectra l cha racteristics va ry 
accord i n g  to winds ,  currents, and  
weather  systems.  

The SLRS has a swath measu ri :-�g 
450km by 500km, and  a spat ia l  reso l ­
ution of 1 . 5 ±0 .5km.  Operat ing  fre­
quency is 3cm.  The system was de­
s igned by the U kra i n i a n  I nstitute fo r 
Rad iophysics a n d  E l ectr ics.  

Data fro m the Okean ser ies is t ra n s­
mitted on sta ndard radio l i nks i n  order 
to fac i l i tate users.  SLRS and optical 
data a re read out s ide by s ide for pu r­
poses of ca l i bration and  conven ience .  

The SLRS system was not ready fo r 
the preoperationa l  m issions,  Cosmos 
1 076 and 1 1 5 1 .  I n stead, they carried a 
Meteor-series type sca nner, a n  i nfra­
red rad iometer to measure sea temper­
atu re, and  a rad io  system to p ick u p  
s igna ls  from remote buoys for retrans­
m ission .  

Ice-fields 
The Okean series has an i mportant 

role in locati ng cyclones, currents, a n d  
vortexes. Photographs and radar 
i mages from Cosmos 1 500 taken of the 
G u lf of F in l and  identified r ipp l ing  west­
d riven winds that th reatened flood ing  
i n  Len i n g rad.  I n  August and  Septem­
ber 1 984 Cosmos 1 500 tracked H u rr i­
ca ne  Diana off the east coast of the 
U n ited States. The SLRS was able to 
m a ke very precise est imates of su rface 
wind velocities of the h u rrica ne wh i le  it  
was sti l l  at sea [5) .  

The m ost spectacu l a r  resu lts as­
sociated with Ccisl'los 1 500 re l ate to its 

ice work. The SLRS has p roved pa rt icu­
lar ly adept at identifyi ng ice-fie lds a n d  
the depths of icebergs and  g l ac iers.  

In October 1 984, Cosmos 1 500 radar  
i m ages located a way through the i ce  
for ten vessels trapped i n  the Lon g  
Strait between t h e  east S i ber ian  a n d  
Chukch i  seas. T h e  i mages we re ob­
ta i ned at n ight through th ick c loud 
cover. 

The Rescue of the Mikhail Somov 
In 1 985 the a rctic exp lorer  vessel 

Mikhail Somov beca me trapped i n  
Antarctica near  the Russkaya po l a r  
stat ion .  Tem peratu res p l u nged t o  -
30°C a n d  the crew we re i n  danger  of 
the i r  l ives. Cosmos 1 500 rada r i m ages 
fou n d  a way fo r the icebreaker V/adi­
vostok to reach the Mikhail Somov a n d  
b r i n g  i t  t o  c lea r waters. 

The SLRS is  so sensitive it can identify 
o i l  or petrol sp i l l s  at sea, d ist i ngu ish 
o ld  ice from newly-fo rmed ice,  deter­
m i n e  cracks and crevices, and locate 
channe ls  u nder the ice.  

In the cou rse of 1 985, Cosmos 1 500 
com p i l ed a n  ice-map of Antarctica . 
New ice cup9las were fou n d  o n  Queen 
Maud Land ,  as was an ext inct volcano.  
At the other  end of the world, c l i m ati­
ca l l y  speak ing ,  SLRS i m a ges of the 
Sahara desert fou n d  ci rcu l a r  structures 
at 21 N, 1 1 W, that may be the rem na nts 
of an a n cient fortress now sanded 
over. 

The fi rst operational  mission, Cosmos 
1 500, has been fol l owed by Cosmos 
1 602 ( a  year to the day l ater), Cosmos 
1 766 (Ju l y  1 986), Cosmos 1 869 (Ju ly 
1 987) and Okean 1 (Ju ly  1 988) .  A yea rly 
pattern of l aunches seetns to be estab­
l ished. Cosmos 1 869 was on ly partia l ly 
successfu l ,  the SLRS n ot deployi ng  
correctly. 

Recent Developments 
The O kean series is part of a g rowing 

Soviet earth  resou rces com ponent of 
its space p rogram me.  Severa l other  

The mai n  instrttment on t h e  Okean oceanographic satel l ite · t h e  Sideways- Loo k i ng Radar 
System ( S L R S ) .  
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Close-up v iew the central  cone of the 

Cosmos 1 500/ 0kean sate l l ite.  Two so l a r  

panels  are attached to a tr uss where thev 

can be rotated to face the Sun.  

Brian Harvey 

recent m issions have had a n  ocea no­
g raph ic  com ponent.  

The e n i g m atic Cosmos 1 870 rode a 
Proton booster out of Ba ikonour  o n  25 
Ju ly  1 987. A M i r-class payload,  it was 
thought to wei g h  u p  to 2 1  ton nes. N o  
physical �escription has been issued, 
a lthough the a n nouncement spoke of 
how the p latform wou l d  be devoted to 
hydrology, ca rtogra phy, and m eteor­
o logy. Its pr inc ipa l  com ponent was, 
l i ke the Okean series, a rada r  i mag ing  
system .  The  fact that Cosmos 1 870 
transmitted on  Kvant and Star module  
frequencies suggested that  it was a 
prototype ma n-tended free-flyi ng  
earth resou rces and ocean studies 
p latform [6) .  

Cosmos 1 940 (Apri l  1 988) was the 
fi rst of a new series of long-promised 
geosynchronous meteorolog ical  satel ­
l ites. Its pu rpose w a s  a n nou nced a s  
bei ng  t o  study t h e  processes tak ing 
p lace i n  the Earth's atmosphere and 
oceans [7 ) .  The Soviet geosynchronous 
meteorologica l  system is  to i nvolve 
seven satel l ites in a network ca l led 
Prognoz (forecast ) .  Cosmos 1 940 i s  at 
24 W. 

The Soviet U n io n  now has a th ree-
e lement E a rth resou rces sate l l ite sys­
tem at work g eosynchronous 
meteoro log ica l  sate l l ites, the Okean 
ocean observers, a n d  the myster ious 
Cosmos 1 870 l a rge p latform.  
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Th is month the Mir  space station celebrates its th i rd anniversary in orbit 
and two years of continuous occupation by Soviet cosmonauts. During 
1 988 the space station received visits from three international crews, 

most recently F rench cosmonaut Jean Loup Cretien. 1 989 will see the 
addition of a large module to the M i r  complex, and the fi rst 

in-orbit test of the Soviet version of the Manned Manoeuvring Un it. 
Neville Kidger reviews the latest developments onboard the Mir space 

station. 

TTM Telescope Repaired 
On October 6, 1988 TASS revealed 
that cosmonauts Vladimir Titov 
and Musa Manarov on the Mir 
complex were preparing for an 
EVA which would complete the 
job of replacing the detector block 
of the British/ Dutch TIM shadow 
mask X-ray telescope. The detec· 
tor had failed late in 1 987 and the 
Soviet side had suggested that a 
repair be effected, according to 
Dr. Gerald Skinner o,f the Uni· 
versity of Birmingham who 
helped develop the telescope . 

On J u ne 30 the cosmonauts had 
attempted to effect the rep lacement of 
the detector but had encou ntered d iffi­
cu lt ies. 

Accorcl ing  to B i rm ingham U n iversi­
ty's Dr. Omar  a i -Emam,  who together  
with Dr .  Sk inner  had  attended a F l i g ht 
Control Centre at Ka l i n i n g rad to h e l p  
and advise the Soviets d u ri n g  t h e  
repa i r, the two men were heard l iter­
a l ly "fu m b l i n g " thei r way a long  the 
outside of the M i r/Kvant exter ior  with 
the l a rg e  " p latform " conta i n i n g  the i r  
too ls  and  the replacement detector 
b l ock. 

The Dutch scientists at Utrecht had 
refu rbished the detector b lock from a 
g round  vers ion .  lt was then f_lown to 
M i r. Some of the too ls  were del ivered 
by the Soviet/Bu lgarian  crew ear ly in  
J u ne. 

Once at the site of the telescope, 
l ocated i n  an u n p ressu rised port ion  of 
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the Kva nt modu le ,  as a part of the 
Roentgen X-ray observatory, the cos­
monauts d iscovered that there were 
m o re c l i ps to u ndo than they had been 
told a bout.  Dr .  a i -Emam sa i d  that the 
g round vers ion ,  which the B i r m i ng ­
h a m  tea m had used t o  prepare the i r  
br iefi ngs conta i ned fewer i tems than 
the fl ight  model .  The B i rm i n g h a m  pa i r  
advised the Soviet contro l l e r  to  
i n struct Titov a n d  M a n a rov to ignore 
m ost of the c l i ps. 

H owever, when the cosmonauts 
beg a n  to cut through some reta i n i n g  
screws they sa id  that t h e  screw heads 
were covered i n  res in .  After u ndo ing  
two of  the screws the res i n  caused 
d ifficu lt ies with the th i rd .  There was 
some doubt as to the or ig i n  of the 
res in .  Shortly after this the stat ion 
passed out of contact fo r a n  h o u r, Dr.  
e i-E mam said .  

When contact was resu med the two 
cosmonauts had cleaned off the res in  
with  a saw b lade and  undone the 
screws. They had a lso cut some sta in ­
l ess steel c l i ps .  

The next task was the i n se rt ion of a 
key i nto a c l amp which secu red the 
detector and then use a lever to open 
the c l amp up. H owever. after i nserti ng 
the key part ia l ly, stru g g l i n g  to i n se rt it 
fu l ly, one of the cosmonauts bega n  
"scream i n g  a n d  shouti ng " a n d  sa id 
"Oh ,  the tool 's j ust come off i n  my 
hand .  l t  just sheared off! " 

Dr.  a i -Emam thought  that a com­
b inat ion  of rotat iona l  pressu re and 
leverage had caused the tool to shear .  
The cosmonauts were to l d  to attem pt 
to undo the c l a m p  fo r about 1 5  
m i n utes, but if they 'fa i l ed to undo it 
they were to return to the docking u n it 
from where they had beg u n  the EVA. 

The station  then d rifted out of rad io 
contact aga in for a bout a n  h o u r. When 
contact was resumed the two were 
back at the a i rlock h atch hav ing fa i led 
to remove the c l amp .  The o ri g i n a l  
t i m e l i ne for t h e  EVA gave t h e  m e n  
n i n e  m i nutes t o  o bta i n  samples o f  t h e  
dust-l ike coat ing  t h a t  h a d  overl a i n  t h e  
station 's  windows b u t  that activity 
was dropped to concentrate o n  
measur ing s o m e  attach ment  po ints 
for the i nsta l lat ion of a n  anchor  po int  
which wou l d  be u sed d u ri n g  the 
Soviet/French EVA i n  Decem ber. Two 
French spec ia l i sts were at the control 
centre to mon itor this activity. 

Later, Dr. a i -Emam said, the g ro u p  
a n d  t h e  Soviet contro l lers considered 
a n other EVA. possib ly for July 5,  but 
decided aga i nst it  because the o ut­
come cou ld  not be guaranteed to be 
successfu l .  l t  was decided to postpone 
the second attem pt u nti l a further 
eva l uat ion had been made.  

New EVA Suits 
The second TTM repa i r  EVA was 

a pparent ly su bstituted for one that 
was a l ready p lan ned to test out new 
generat ion spacesu its. 

Accord i n g  to G. I .  Severi n ,  ch ief 
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spacesuit  des igner, the new suit  is  
ab le  to  be used i n  a n  u ntethered 
mode. lt conta ins  a n  add-on mod u l e  
w h i c h  is  attached u n d e r  t h e  su it's 
backpack, which has its own power 
sou rce, rad io and telemetry eq u i p­
ment. lt is " more convenient i n  the 
preparation for eg ress , "  the Soviets 
sa id .  lt a l l ows for g reater pa l m  flex ib i l ­
ity and the s leeves a n d  lower soft 
e lastic sect ion can be rep laced. The 
su it's 9u rat ion was a lso bei ng  
extended, mak ing it possib le to work 
in open space for 6-7 hours with 2-3 
h o u rs in the a i r lock. 

The ch ief featu re of the suit - the 
add-on modu le  - a l l ows the wearer 
to become autonomous of the sta­
t ion's l ife-su pport system a n d  perm its 
the wearer to conduct EVAs with a 
manoeuvring u n it. 

However, fo r the TTM EVA, sche­
d u led for October 20, the add-on mod­
ule wou l d  not be used. 

Second TTM Repair Attempt 
In the week leadi n g  up to the EVA 

the men conducted checks of the new 
su its as wel l  as conti nu ing  the i r  sta n­
d a rd routine of experiments and 
medical  exa m i nations. The two cos­
monauts were attem pt ing a yea r- long 
stay in  space and had been jo i ned on 
August 3 1  by Dr. Va ler i  Polyakov. 

For the secon d  repa i r  attem pt on ly  
Dr.  Sk inner  was at  the control centre 
representi ng the B i r m i n g h a m  team .  
H e  was accompan ied b y  a TV tea m 
from Central N ews who were a l l owed 
access to both the control centre and,  
l ater, Sta r Town. 

Both the Mir  m u lt ip le  docki n g  u n it 
and the Soyuz TM-6 Orbita l Modu le  
were depressu rised for  the October 20 
EVA due  to the amount of eq u i p m ent 
that the cosmonauts had to take out­
side. Dr. Polyakov was sea led i ns ide 
the Soyuz descent ca b in .  The 
spacecraft cou l d  be retu rned to Earth 
automatica l ly with Polyakov aboard in 
the event of a n  accident with the 
spacewal kers. 

Titov and Manarov o pened a h atch 
of the u n it at 0659 ( a l l  t imes G MT).  The 
h atch was located at the six o'clock 
position  as seen from Mir's front, 
accord i n g  to the FCC d isp lay.  

Moscow TV bega n  a l ive transm is­
sion at 07 1 5  when M a n a rov was out­
side bei n g  passed the eq u ipment by 
Titov. The fi rst TV pictu res from the 
complex showed one of the men wav­
ing to the camera from some d ista nce 
down the stat ion .  Dur ing  the trip to the 
TTM locat ion,  one of the men com­
p la i ned that he  had to c lamber 
between hand holds that were spaced 
too fa r apart .  

Dur ing the EVA a video re lay was 
broadcast from Sta r Town to FCC 
which showed two spacesu ited 
" experi menters" conducti ng  the sa me 
operations with  the TTM as the two 
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cosmonauts i n  orbit.  Dr. Ski nner  told 
th is  writer that the Soviets did not 
identify these two men to h i m .  

D r .  Ski n n e r  and  two Soviet col­
leagues monitored the EVA from a 
side �om away from the ma in  contro l  
room .  

T h e  B i rm i n g h a m  team h a d  supp l ied 
seven tool s  for the work and  had 
devised th ree tec h n iq u es to break 
open the c lamp.  The s imp lest way was 
the i nsert ion of a sma l l  key i nto the 
c lamp's l ock. 

Soviet TV showed photographs of 
the tools because the o n ly exa mples 
of the tools were i n  space. 

The new detector featu red hand les 
which made it more conven ient for the 
cosmonauts to work with i n  the i r  
bu lky g l oves. lt a lso featu red a new 
fasten i ng ,  a spec ia l  a l i g n ment m a rk to 
p lace it  i nto posit ion and a new c lamp 
d esign for easier open ing .  The or ig i n a l  
detector was n ot designed for rep lace­
ment in space. 

In  addition to the USSR g round 
stat ion network there were five sup­
port s h i ps i nvolved i n  com m u n i ca­
tions. One sh ip  each was off the coasts 
of Canada, Brazi l and  West Africa. The 
others were i n  the South Pacific Ocean 
and the M ed iterranean Sea. 

At 0850 a report came from o rbit 
that the new key had worked and that 
the c le m p  was o pened. The detector 
was removed and the cosmonauts 
began  to insta l l  the new one.  
However, as Dr. Ski nner and h is  col­
leaQlJeS ! istened on� a  loudspeaker in 
the s ide room,  it  was becoming 
o bl£ious that a nother  prob lem had 

emerged - the detector d i d  not s l ide 
i nto posit ion fi rst t ime. 

After a few anxious m i nutes there 
ca me a jub i l ant " hooray" from one of 
the cosmonatJts. lt s igna l led that the 
detector had been s l ipped i nto p lace 
and it was then c lamped.  One of the 
cosmonauts rad ioed an " u n offic ia l "  
report that the detector

· 
was i n  p lace. 

The work had been acco m p l ished a n  
h o u r  ahead o f  sched u l e. 

With the ir  pr imary task accom­
p l ished Titov and M a n a rov set a bout a 
n u m be r  of others. Once back at the 
a i r lock they i nsta l led a n  anchor po int 
to be used dur ing  the December EVA 
and a lso insta l led a short-wave aeri a l .  
T h e  aer ia l  is  to b e  used for com­
m u nications between the stat ion,  s h i p  
and  Earth-based rad i o  amateu rs.  l t  
a l so provides a nother l i n e  o f  com­
m u nications betwee n  the men and 
E a rth i n  the event of a major com­
m u n icat ions breakdown or  i n  " non­
standard" situations. 

F ina l ly, the men wi ped the space 
stat ion's windows free of the "dust"  
fi l m  that  covered them.  The samples 
were to be retu rned for ana lysis. The 
EVA was ended after 4 hours anCl 1 2  
m i nutes. 

Speak ing on TV Dr. Sk inner  said tliat 
the trip had been worthwhi l e  now that 
the detector had been rep laced. lt 
began  retu rn i n g  data shortly after­
wards. 

Continuation of the work 
During the fol l owing days the cos­

monauts and contro l l ers worked with 
the battery of telescopes and, on Octo­
ber 25,Tass said that over fou r  work-

The telescopes of the Kvant astro-physics module are visible on this Soviet model of the Mir 
complex. lt  was in this area that cosmonauts Titov and Manarov had to work duri ng their space 
walk to repair  the TTM telescope. A Progress supply craft is shown docked to Kvant. 

P.J. Fulford 
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i n g  sess ions  with Roentgen a detai l ed 
a n a lysis of the t h ree br ig htest X-ray 
sou rces in the g a l act ic centre had  
been  conducted by  the I n stitute of 
S pace Research .  Spectrog ram s  of 
these sou rces showed that the tele­
scope battery's resou rces had been 
su bsta nt i a l ly widened after the 
rep l acement of the TTM detector. 

On  Octo ber 27 the Sov; ets said that  
Titov a n d  M a n a rov were us ing  the 
C h i bis  su i� to s i m u l ate g ravity a n d  
exa m i n e  the i r  ca rd iovascu l a r  systems .  
Such sess ions a re norma l ly  i ncreased 
towa rds the end of long  fl i g hts .  Work 
o n  astrophysics i nvest igat ion ,  obser­
vat ions of the f lux of part 1 c les in 
nea r-Ea rth space and E a rth  observa­
t ions occu pied the  cosmonauts ' sc ien­
tif ic t ime .  O n  one occas ion ,  the men 
sent  TV p ictu res to E a rth  so that  
specia l i sts co u l d  assess the state of  
wi nter c rops  i n  fa rm land  a reas of 
southern USSR .  

E a rly i n  November the men  con ­
ducted tec h n o log ica l  work w i th  the  
m i rror-bea m fu rnace a n d  the P ion  
i n sta l l at ion .  Samp les of  a l u m i n i u m  
a n d  copper a l l oys a n d  m o n ocrysta ls  
of z inc  were processed i n  the fu rnace.  

Space Endurance Record Broken 
At 2256 on N ovember 1 1  Titov and  

Manarov passed the  s ing le  f l i gh t  d u ra­
t ion record for a space fl i g ht set by 
Yur i  Romanenko in 1 987. (That record 
of 326 days 1 1  h o u rs a n d  38 m i nutes 
wou l d  n ot be offic ia l ly  exceeded unt i l  
December 1 4  because the IAF 
dema n ds a ten per cent increase over 
the p revious record . )  Anatol i  G rigor­
iyev, d i rector of the I nstitute of 
Medica l -B io logica l  Prob lems of the 
USSR M i nistry of Hea lth (where Dr. 
Polyakov and Dr.  Arzam azov a re 
based) said that no serious deviations 
had been observed i n  the hea lth of 
either Titov o r M a narov during the i r  
fl ight beyond the c h a n g e  i n  weight 
with i n  the range of 1 .5 to 2 kg.  There 
was a forecast that both men wou l d  be 
i n  good health for their  return.  

On N ovember 17 the Soviets said 
that the tan ks of M i r's propuls ion 
system were being refuel led by Prog­
ress 38. By November 22 the cargo 
ship had adjusted the stat ion's orbit to 
one with i n  the parameters of: he ight 
388 x 343 km;  period 91 .6 m i n utes ; 
inc l i n at ion 51 .6 deg rees. Used equ i p­
ment was being transferred i nto the 
cargo modu le  of Prog ress 38 i n  p repa­
rat ion for its u ndocking .  

That event occurred at  1 2 1 3  on  
N ovember 23 with the  cargo sh ip  
being  sent to  destructio n  i n  the  atmos­
phere at an u nspecified time after th is .  

The next d ay, as  preparations on 
Earth reached a c l i max for the launch 
of the SovieUFrench visiting crew, the 
men o n  Mir concentrated on  X-ray 
studies on the Vela constel lation and 
other medica l ,  techn ical and geo­
physical tasks. 
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Second Soviet/French 
Spac.e Flight 

-
F rench cosmonaut Jean- Loup Cretien became F rance's t . rst man to travel in space twice w hen he 
was launched into orbit onboard the Soyuz TM-7 spacecraft. Novosti 

The backg round to the secon d  
Soviet/French space fl i g ht was given 
i n  Spaceflight, Nove m ber 1 988, p.4 1 8. 
A descriptio n  of the joint exper iments 
to be u ndertaken dur ing the mission 
was a lso presented. 

On N ovember 1 0  deta i ls  a bout the 
fl ight were g iven to a Moscow news 
conference. 

Cretien said that the m issio n  woul d  
· help solve some problems con nected 
with the tra i n i ng of crews for future 

The prime crew consisted of Soviets 
Col .  Aleksandr Volkov and Serge i  Kri­
kalev and the French Brigadier­
General Jean-loup Cretien who made 
the fi rst fl ight into space for France to 
Salyut 7 i n  1 982. 

• On November 25, 1988 it w a s  reported 
that a permanent post office was to open 
on the complex. The joint Soviet/French 
crew was to deliver to the complex three 
cachets - one each to stamp the name of 
the post office and the date, a special  
com memorative inscription and a French 
souvenir  emblem. Titov would be desig­
nated as " post office chief" and would be 
given a certificate as such. When he 
departed, the honour would pass to his 
successor as Mir  com mander. 

fl ights aboard the French spacesh i p  
Hermes ."  

The th ree men wou l d  work with 
Titov, Manarov and Polyakov u nt i l  
December 2 1  when Titov, Manarov 
and Cretien wou l d  return to E a rth .  
Volkov, Krika l ev a n d  Polyakov wou l d  
t h e n  man t h e  com pl ex u n t i l  l ate Apri l  
1 989  when they wou l d  be replaced 
by a nother crew. 

Volkov, havin g  a l ready made an  
EVA with Cretien, wou l d  conduct two 
more with Krika lev. These EVAs wou l d  
see the men instal l  n ew solar  sensors 
to improve the characteristics of the 
orientation of the complex. Three 
cargo spacecraft wou l d  del iver scien-

U nfortunately for collectors, however, 
the amount of mai l  that would be handled 
by the men on Mir  would be " strictly 
l i m ited " and include letters of the cosmo­
nauts and " specia l  correspondence · .  The 
" spatial postmen " would be unable to 
meet requests for commemorative post­
marks but, the Soviet Ministry of Com­
m u nications said, to console collectors 
there would be a special  stamp issued to 
commemorate the joint flight a bout to 
start. (See p. 701 
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tif ic eq u i pment a n d  l ife-support faci l i ­
t ies .  

Near  to the end of thei r miss ion a 
" reeq u i pment"  m o d u l e  wou l d  be 
l au nched and wou l d  dock with M i r's  
front ax ia l  docki ng  u n it .  lt wou l d  then 
be t ra n sfe rred to one  of  the rad i a l  
ports b y  m e a n s  o f  a s m a l l  m a n i pu l ator  
o n  the modu le .  

The Sa lyut-cl ass modu le ,  s h own to  
the Centra l  News TV crew and Dr .  
Gera ld  Ski nner  i n  October, featu res a 
compartment of a new confi g u rat ion 
for EVAs - with  a 1 m d ia meter h atch 
fo r exit to space as  opposed to M i r's  
0 .8m d i a m eter h atches.The crew wou l d  
activate t h e  m o d u l e  for fut u re use .  

it was then p lan ned for the back- u p  
c rew o f  C o l .  Aleksa n d r  Viktorenko a n d  
Aleksa n d r  Serebov to take over t h e  
stat i o n .  (Cret ien 's  rese rve, M i che l  Tog­
n i n i ,  may make a fl i gh t  i n  two yea rs . )  
Acco rd i n g  t o  o n e  western sou rce, the 
Soviets have h a lted yea r-lo n g  fl i g hts 
for the present at the request of the 
Sov iet medica l i n stitutes. 

Speak ing  at the press confe rence 
Aleksa ndr  D u nayev, the head of the 
G l avkosmos agency, sa id  that Soviet 
esti m ates of the cost of the jo in t  fl i g ht 
were $2 1 m i l l io n .  He sa id  that fen per 
cent of th i s  wou l d  be compensated for 
by uti l i sations  of the  French-supp l ied 
equ i pment which wou ld  rem a i n  on 
M i r  a n d  i n  payment for the stay of 
Soviet speci a l i sts a b road.  Although  
the  French d id  n ot pay  any money for 
the actua l  fl ig ht, one  est imate of the 
cost  to the French s ide is  $30 m i l l i o n .  

Presidential Presence 
The l au nch of the  Soyuz TM-7, with 

the Soviet/ French crew was de layed 
from N ovember 21 to N ovember 26 so 
that French President  Franco 1 s  M itter­
a n d  cou l d  be p resent at the Ba iko n u r  
Cosmodrome.  H e  w a s  t o  make a two­
day v is i t  to the U SSR November 25/26 .  

The l a u neh was a lso  opened to  
m a ny other correspondents from 
around  the wor ld .  

O n  N ovember 25 th ese correspon- . 
dents met with Ker i m Ker im ov, the 
c h a i rm a n  of the State Commiss ion  
wh ich  oversees the Soviet m a n ned 
space p rog ramme.  He to ld  them that 
the  jo i n t  crew was "the fi rst i nterna­
t iona l  tea m i n  the h i story of pract ica l  
preparat ions  for a m a n ned exped i t ion  
to  M a rs . "  

W h e n  asked 1 f  M i r  was t o  b e  a base 
fo r a m a n ned I nterp laneta ry rniss ion  
by  i nternat iona l  crews he sa id  i t  was 
" 1 rrespect 1ve ·· i f  the  m 1 ss ion  took 
p l ace aboard M i r  o r  a E u ropea n space 
stat i o n .  The task was j u st too complex 
fo r a s i n g l e  state. Th i s  sta nce refl ects 
the oft·c1ted Soviet des i re for i nierna­
t iona l  cooperat ion  i n  certa i n  spheres 
of space f l ig ht .  
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Jean- Loup Cret oen tests the echograph experi ment on his back-up, Michel  Tog n i n � d u r i ng pre-
f l ight trai n i ng. 

· 
CNES 

The correspon�nts were a l l owed 
to wa l k  to the l a u n c h  pad where the 
rocket with Soyuz TM-7 atop i t  was 

·be ing  checked out .  

In  a n other press conference the cor­
respondents met the pr ime crew, 
wh ich  had been confi rmed by Keri­
mov's com m iss ion that afternoon .  
Dur ing  th is  Vol  kov sa id that  o n e  of the 
Prog ress s h i ps wou l d  br ing  u p  to the 
co m pl ex m a n ned m a n oeuvr in g  u n its 
to be used outside the stat ion .  They 
wou l d  check them out but that it 
wou l d  fa l l  to V iktorenko and Serebrov 
to test them outside the statio n .  

I n  a n swer ing  a fl u rry o f  quest ions  
a bout future Soviet/French m i ss ions  
V lad i m i r  Shata lov, ch ief of  the Sta r 
Town Tra i n i n g  Centre sa id  t h at it was 
poss ib le  Tog n i n i  would fly and t h at " it 
was not ru led out"  that  a French m a n  
wou l d  fly i n  t h e  Buran  s h utt le craft .  
" Hermes wi l l  not be ready for a nother 
ten yea rs a n d  French cos m o nauts wi l l  
h ave t o  keep i n  form somehow, " Sha ­
ta lov  sa id . 

A protocol was s ig ned o n  N ovem­
ber 26 wh ich  covered the  p lacem ent of 
French devices on Soviet stat i o n s  -
possib ly the M i r  modu les - a n d  fo r a 
ser ies of m i ss ions  by French cosmo­
n a uts o n  month- long  fl ig hts eve ry two 
years .  • 

Launching Soyuz TM-7 
President M ittera n d  f lew i nto Ba iko­

n u r  by Concorde from M oscow on 
N ovember 26 a cco m p a n ied by Soviet 
Fore ign  M i n ister Eduard Shevad­
n adze. He was taken to the cosmod­
rom e  and, in a n  excha n g e  with the 
su ited cosmonauts, expressed best 
wishes for the fl i g ht .  Also at Ba i ko n u r  
was a membe r  o f  the Br i tish p o p  
g ro u p  " P i n k  F l oyd " .  O n e  o f  the cos­
m o n auts had said h e  l i ked l i s�e n i n g  to 
the g ro u p, so the g roup 's  reco rd com­
pany a n d  the Soviet E m bassy i n  Lon­
don  reached a n  a g reement to f ly  the 
cassette a n d  extend the  i nvitat ion  to 
watch the l aunch .  The g roup 's  g u ita r­
i st is a keen space f l ight fan ,  say 
reports. 

Before the l a u nch President M i tter­
and was take n ,  a l o ng with some 
reporters, to see exa m ples of Soviet 
space tech no logy i nc l ud ing  a 
spacesuit  with the m a n ned m a n oeuvr­
i n g  un i t  a n d  B u ra n .  

Soviet TV a n d  rad i o  covered the 
p repa ratio n s  for the l a u n c h ,  
a n n o u nced beforeh a n d  as  be i n g  
t imed fo r 1 549 G MT, l ive. F o r  the  fi rst 
t ime,  the trad i ti o n a l  TV coverage was 
i nterru pted fo r s h o rt advert isements 
for products fro m watches to banks l  

As  he  l ay i n  th e Soyuz  TM ca b i n ,  
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Jean Loup Cretien a nd Sergei Krikalev are about to be lowered o nto the neutral buoyancy water tan k at Star City.-The exercise was part of the 
tra in i ng programme for the space wal k  to deploy the ERA structure. CNES 

Volkov - ca l l  s ign  Don bass - read out 
a statement saying that the fl ight  was 
proof of fu rth e r  cooperation between 
the USSR and France. Cretien sa i d  that 
he was honoured to be a part of the 
crew. 

With jou rna l ists watch ing from a 
distance of 1 .8 km and with M itteran d  
and Shevadnadze watch ing with a i des 
from a specia l  sta nd, the Soyuz TM-'? 
spacecraft was l a u nched j ust before 
1 550 G MT i nto a c lear dark sky. 

(Soviet rad io, broadcasti ng  the 
launch,  p layed a special  song com­
posed for the cosmonauts over which 
cou l d  be heard the voices of the 
contro l lers and Vol kov pass ing off 
each mi lestone.  The song was fi rst 
used for Soyuz TM-4, accord i n g  to 
ana lyst George Spiteri . )  

A n  i nterest ing facet o f  t h e  l aunch 
coverage was a view of a smal l  do l l  
hang ing  i n  front of  Soyuz's descent 
cab in  camera .  Dur ing the ascent, a n d  
onset o f  g- l oads, t h e  do l l ' s  stri ng 
v ibrated.  Vol kov conti n ued to report 
that a l l  was norm a l .  At 1 558 the th i rd 
stage p laced the s h i p  i nto E a rth orbit 
with a h igh  point of 240 km. The crew 
were seen making a sudden move-

� Pllintine by KristiBII Brugt_s baHd on Soviet 
dnlwiogl. The 'rMqUipmenl' module Is thown 
clodted to Mlr'a top clodtlng port. The module · 

to be blunclied before April. 
-
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ment as o rbit was attained and the 
dol l  floated out of s ight of the camera 
as weightlessness took over. 

D u ring  the fi rst three orbits the 
cosmonauts ran checks o n  the 
spacecraft's systems a n d  a irt ightness. 
They then d iscarded the ir  spacesu its. 
Dur ing the fou rth and fifth orbits two 
bu rns were made by the sh i p's eng ine  
to p lace the craft i nto a h igher  orbit ­
which Tass later said was 305 x 253 
km; perioll 89.9 m i n utes; inc l ination 
5 1 .6 dewrees. 

The cosmonauts turned in for their  
fi rst sleep i n  o rbit between the 7th and 
1 1th erbits. 

The next working day beg a n  at 0900 
on N ovember 27. After  breakfast the 
men beg a n  preparations for the 
second major manoeuvre of the 
a pproach which wou ld be made d u r­
i n g  orbits 1 7  and 1 8. The p lan  for the 
approach the next day wou l d  see 
another bu rn d u ring  the 32nd and 
33rd orbits. The Soyuz wou l d  a uto­
matica l ly  fly by M i r  at a d istance of 1 50 
- 400m.  Dock ing was p lanned for 1 730 
on November 28 on the TM-7's 34th 
orbit.  

The docking  )Nas to take p lace out­
side of the rad i o  visi b i l ity zone. But, at 
1 7 1 4  on N ovem ber 28 Moscow rad io  
i nterru pted its programmes to 
a n n o u nce that docking  was tak ing 

place. The event occu rred at  1 7 1 6  and 
at  1 725 the hard dock was achieved 
with the Kva nt port. 

The Soviets said that the docki ng 
had  been made a utomatica l ly  after 
ana lysis of the situation .  

Whi lst the p ressure between the 
veh icles was being equ a l ised and  
checks were be ing  made, the  crew of 
the com plex p repared a "traditiona l  
mea l "  for their  g uests. This consisted 
of je l l ied sa lmon,  qua i l  meat, cand ied 
fru it and ju ices. (Some 70 items a re 
now aboard M i r  with a· da i ly i ntake of 
3, 1 00 ca lories; the visitors de l ivered 
vegetable soups, meat and fish dis- ' 

h es, ham,  Breton and campagnard 
pates, various d ressings, cheeses and 
desserts. Ten French f i rms had 
worked on the foods. ) 

J ust before 1 900 the hatches 
opened and Cretien floated into the 
station fol l owed by Krikalev and Vol­
kov. D u ring the forma l  welcoming 
ceremony, with a l l  s ix  men fac ing the  
TV camera statements of  g reeti ngs 
from the Soviet and French leaders 
were read out and rep l ies were g iven 
o n  behalf of the c rews. 

'Mir Mission Report' will continue to keep 
readers informed on activities in the Soviet 
space programme. A full report on the joint 
Soviet/French miaion will eppe�r next 
month. 
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Mail From Mir . . . 

• Mezhdunarodnaya Kniga 
Established 

1 923  ,., 

CCCP�_!·�!1-· 1 1  JOtc· �•-•n Mocwaa Ta��� r.,......M- · 
USSR, M--, I I MtS 

.._ Cable ld,,..: Maabt.lp 

19 

,A Ya. Belostotaky 
D�puty General Director . " 

v /0 "Mezhdunarodnaya Kmga 

. . . A Unique Cover 
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------ SOVIETS in SPACE ------

Post Office in Space 
In an unusual venture, the Soviet Union permitted an American stamp 

dealer to buy time and space for 1,000 envelopes . (called "covers" by 
stamp collectors) to be carried to the Mir space station in an unmanned 
Progress vehicle and returned to Earth by a manned Soyuz. This is the 
story of the 1,000 US covers, carried by a Soviet space vehicle and sold in 
Europe and Asia. 

Ku rt Weishaupt has been a sta m p  
dea ler  i n  the U n ited States for 49 
yea rs, very few co l lectors have ever 
hea rd of h i m  and on ly  the top dea le rs 
of the world know h i m .  He is a 
who lesa l e  sta m p  dea ler  and  supp l ies 
posta l  a d m i n istrat ions,  private f i rms, 
approval houses with the i r  needs. If  
one cou ntry has  ten m i l l io n  sta m ps 
that they have not so ld ,  and  a nother 
cou ntry has f ive m i l l i o n  l eft over,  K u rt 
wi l l  a rra nge a trade. If a cerea l  com­
pany needs three m i l l i o n  sta m p  pack­
ets for a g ive-away promotio n ,  K u rt 
on ly  asks "What su bject do you 
want?" 

About one year ago, M r. Weish a u pt 
s igned a n  agreement with M ezh­
d u n a rod naya Kniga,  the Soviet 
U n ion's  expo rt agency, to exc l usively 
hand le  covers f lown i n  space. K u rt 
knows the sta m p  m a rket, and  knows 
what co l lecto rs want on a cover. And 
h e  g ot it .  The fo l lowi n g  repo rt is  
com plete ly  docu mented by a v ideo 
tape that te l l s  the sto ry of the 1 ,000 
covers and each cover is  accompan ied 
by severa l  Certificates of Authent ic ity 
from the Russ ian g overn ment agency 

One thousand c.overs were p repa red 
in New York, flown to the Soviet 
U n i o n  where they were hand addres­
sed to the crew of the M i r  o rbit i n g  
space stat ion .  T h e n  a 1 0  kopek sta m p  
was affixed co mmemorati ng  the 30th 
a n n iversa ry of the l a u n c h i n g  of Sput­
n i k  1 .  Each cover was hand  cancel l ed 
at the M oscow Genera l  Post Office o n  
October 4 ,  1 987 with a specia l  p ictor ia l  
ca ncel .  

The covers were then f lown 2,000 
km to the Ba ikonu r  l a u nch ing  site. 
Th is  is  the comp lex where the fi rst 
Sputn i k  was l a u nched,  where Yu ri  
Gagar in  became the fi rst man to f ly i n  
space o n  Apr i l  1 2 , 1 96 1  a n d  where 
Soyuz 1 9  was b lasted i nto o rbit to l i n k  
u p  with t h e  U S  Apo l l o  capsu le  fo r the 
ASTP jo int U 5-U S S R  cooperative 
fl i ght .  Space p h i l ately is  so popu l a r  
that t h e  Ba i ko n u r  l a u nch site has its 
own post off ice and its own cance l .  

A cancel  w a s  app l ied o n  Nove m ber 
2 1 , 1 987 at Ba i ko n u r  fo r the l a u nch of 

One o f  t h e  1 , 000 covers t o  b e  carried t o  the 

Mir � station onboard a Progr- vehicle. 

· The cover has been signed by cosmonauts 

Yuri Ro manenko and Alexander Alexandrov. 
Lester Winick 
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By Lester Win ick 

t"t :.m m a n ned Prog ress 33 spacecraft, 
which carr ied the covers in a spec ia l  
conta i ner <l S  wel l  as oth er  needed 
supp l ies to m e  Mir space stat ion .  

For many  years, the Prog ress series 
of space veh ic les has  ca rr ied m a i l  to 
and from the cosmonauts in space. 
These l etters were of a person a l  
natu re from t h e  cosmonauts' fa m i l i es,  
a nd have n o  sta m ps, cancels o r  other 

A cancel was appl ied on 
November 2 1 ,  1 987 at 

Baikonur for the launch of 
the unmanned Progress 33 

spacecraft, which carried the 
covers in a special container. 

posta l mark ings o n  them.  Offic ia l  
" ma i l " w i th  i nstruct ions  was a l so car­
r ied to the cosmo n a ut� in space o n  the 
u n m a n ned probes.  To the best of my 
knowledge, there is  none  known in  
any co l l ecto r's a l b u m ,  a n d  it wou l d  be 
d i ffi cu l t  to a uthenticate these covers 
as  "flown in space. " 

The two cosm o n auts on the M i r, 
Yuri Roma nenko a n d  Alexander  Al ex­
a n d rov then app l ied a spec ia l  " M i r "  
space cancel  o n  board the spacesh ip .  
The  ca ncel  is not  dated s ince the men  
cancel l ed the covers i n  the i r  free t ime 
o n  board and  d id  not  want  to  have the  
addit io n a l  t ask  of  chang ing  dates. l t  
was  a s low ted ious  job,  s ince the  
covers and  cancel  had a tendency to  
f loat away wh i l e  they were try i n g  to  
sh ift covers, cancels a n d  then perso­
n a l l y  a utograph each cover. 

O n  Decem ber 2 r; 1 987, Cosmonauts 
Levchenko,  V lad i m i r  Titov, a nd M u sa 
M a n a rov were l a u nched i nto space, 
and rendezvoused and docked with 
the M i r  space stat ion  two days l ater. 
Levchenko retu rned to Earth on 
December 29, 1 987 a long  with Alexa n­
d roy, who had been  aboard the M i r  
s i nce J u l y  1 987, a n d  Y u ri Romanenko,  
who had spent a record 326 days i n  
space. The th ree cosmonauts a lso  
b rought  lllack wi th  them the thousand 
covers. Titov a n d  M a n a rov rem a i ned 
o n  board the space stati o n  which is  
bei n g  permanent ly m a n ned.  

The th ree men a n d  the covers f lo­
ated to the b lustery, wi ntery Karasta n 
Steppes i n  the i r  spacecraft ,  supported 
by a parachute. A he l i copter p icked u p  
t h e  cosmonauts, b u t  t h e  covers were 
i m m ediately taken to the nea rest post 
office which h a ppened to be at Arkalyk 
a i rport, where a n other  cancel  dated 
December 29, 1 987 was app l ied in the 
presence of loca l government  offi­
c ia ls .  

Each of the covers i s  s ig ned o n  t"e 
back  by the Cha i r m a n  of  the USSR 
G l avkosmos A. I .  D u naev a n d  a ser ia l  
n u m ber  app l ied.  A Certificate of 
Authentic ity i n  Russian and E n g l i&h 
accompan ies each cover s ig ned by A. 
Ya. Belostotsky, Deputy D i rector 
Genera l  of Mezh d u n a rodnaya Kn iga .  

The  twelve m i n ute fi l m  ends  with 
the ph rase that " A  wide scope of 
com merc ia l  serv ices in the sphere of 
space equ i pment and tech no logy"  is 
ava i l ab le  from G l avkosmos.  

The 1 ,000 covers were so ld to th ree 
stam p  dealers, Herm a n n  Sieger  i n  
Federa l Repub l i c  o f  Germany, A lberta 
Bo laffi in Ita ly and Meiso M iz u h a ra i n  
Japan .  The th ree f i rms set a reta i l  
price of  $ 1 , 500 for each  cover a n d  
so me were who lesa led t o  the other  
dea le rs at $ 1 , 1 00 each .  Several  sta m p  
dea lers i n  G reat Br i ta i n  a l so hand led 
the covers, but it is u n known if they 
h ave any ava i l a ble  at th is  date. The 
covers were sold out  with i n  one 
month ,  a n d  the resa le  ma rket has  
a l ready sta rted by co l lectors who 
bought several covers as  a n  i nvest­
ment. 

Cosmonaut  Anatoly Levchenko,  47, 
d ied August 6, 1 988 " after  a g rave 
i l l ness . "  H e  was one of two test p i l ots 
prepa r ing  to fly the Soviet space sh ut­
tle. Levchenko was an a i r  fo rce test 
p i lot and jo i ned the cosmonaut tea m 
i n  1 981 . Due to the death of one of the 
cosmonauts i nvolved i n  the recovery 
of the space covers, the p rice is  
expected to go even h ig her .  

lt should be noted,  for the record, 
that an additiona l  38 covers were 
i nc l uded in the fl ig ht, but these were 
g iven to museums and the fa m i l i es of 
the cosmonauts. 

lt was the m a rket i ng  and negot iat­
ing ski l l  of the Amer ican stam p  dea le r  
that  g ave space, a i rm a i l  a n d  postal 
h istory co l lectors a new flown souve­
n i r  cover to add to the i r co l lections .  
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J B I S  
MANNED CAPSULES 

The February 1 989 issue of th e Journal of the British 
Interplanetary Society is now available and contains 
the following papers: 

Multi-Role Capsule - An Introduction 

Rationale and Requirements for the Multi-Role 
Capsule 

Multi-Role Capsule: Programme lllCl Com 

The Re-entry Environment of the Multi-Role 
Capsule 

Multi-Role Capsule System Description 

Multi-Role Capsule Operations 

Copies of this edition of JBIS,  price £ 1 0.00 ( $ 2 0.00) to 
non-members, £4.00 ( $8.00) to members, post included 
can be obtained from the address below. F6r details of 
back �ues and annual subscription please send SAE to : 

The British Interplanetary Society , 
27/29 South Lambeth Road , 

London SW8 lSZ, 
England . 

FASC I NATION SPAC E F L I G HT 1989! 
Our new offers for a l l  �light readers: 

ASTRONOMY/SPACE CALENDE RS 1989: 

* Wonders of the Universe 
* N ASA Space Shuttle 
* Exploring the Universe 
* Moon Calendar 
* Lunar Phases ( Poster I 

NEW BOOKS: 

• Diary of a Cosmonaut, 352p. 99,00 OM 

25,00 OM 
30,00 OM 
25,00 OM 
30,00 OM 
29,00 OM 

* N ASA H istorical Data Book, 1 783 p., 229.00 OM 
• N ASA-Program 1 990s and Beyond, 29,00 OM 

COL LECTOR I TEMS: 

• original,  authentic hand-written letter with envelope 
from Neil Arm�rong 

• brand new, u n ique col lector items about the Soviet space 
fl ight, special a heavy-weigh t, fu l l  scale model from the 
" Energia" - rocket! 

Pie- •k for detail price/delivery quotas! 

Order today! Simply send a Eurocheque or a bankers-draft 
in German cu rrency with you r order. Add 5% for f i rst class 
shipping/hand l i ng charges ! With your order you receive a 
free copy from our brand new general catalog " Fascination 
Space &.  Astronomy 1989" with many more items for your 
interest! 

- Write to :  

ALB-Geschaftaetelle, Denziger Str- 4, D-7928 Giengen/ 
Brenz, West �  Germany. 

THE BRITISH 
INTERPLANETARY 

SOCIETY 

JOI N 
NOW 

For 

1 989 
YOU WILL RECEIVE : 
• Spac.llight monthly by post January to Dece m be r  

1 989. 

• Membersh ip c:ertificate and membe rshi p  card for 
1 989. 

• FREE gift for new mem bers. 

• Concessional rates for the pu rchase of other Society 
items and attendance at Society m eeti ngs. 

1989 prom ises wel l  for new developments and tech n ical 
achievement in space. Become part of an i nternational 
membe rsh i p  promoting the adva ncement of space. 

S i m ply complete and retu rn the M e m be rshi p  Form 
or contact the Exec utive Secretary, The British 
I nterplaneta ry Society, 27/29 South Lambeth Road, Lon­
don, SW8 1 SZ, England for further detai ls. 

About the BIS:  The British I nterplanetary Society is a 
whol ly independent a n d  self-governing body pron .oting 
the study and development of astronautics. lt was 
fou nded in 1 933 and became the national society of the 
U nited Kingdom for astronautics from 1 945. I n  1 951 it was 
a founder member of the International  Astronautica l Fed­
eration and in 1 965 was granted the status of a registered 
charity. The Society issues two publ ications:  the Joumsl 
of the British Interplanetary Society (JBIS) and Spacef­
liglrt. 
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