
Cronología de lanzamientos espaciales  1 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

Cronología de 
Lanzamientos 

Espaciales 
 

 

Año 1971 
 

 
 

Copyright © 2010 by Eladio Miranda  Batlle. All rights reserved.  

 

Los textos, imágenes y  tablas que se encuentran en esta cronología cuentan con la autorización 
de sus propietarios para ser publicadas o se hace referencia a la fuente de donde se obtuvieron los 
mismos



Cronología de lanzamientos espaciales  2 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

Contenido 
  

1971 
 
Enero  
 
12.01.71  Kosmos 390 (Zenit-4M #10, Rotor                   
                 #10) 
14.01.71  Kosmos 391 (DS-P1-I #10) 
20.01.71 Meteor-1 7 
21.01.71 KH-8A 8 
21.01.71 Kosmos 392 (Zenit-2M #16, Gektor  
                #16) 
25.01.71 KH 8-30 
26.01.71 Intelsat-4 2 
26.01.71 Kosmos 393 (DS-P1-Yu #39) 
31.01.71 Apollo 14 (CSM 110)  
               LEM 8  
 
Febrero  
 
03.02.71 NATO 2  
09.02.71 Kosmos 394 (DS-P1-M #2)  
16.02.71 MS T1 (Tansei 1) 
17.02.71 Kosmos 395 (Tselina-O #8) 
17.02.71 KH-4B 13 
17.02.71 DMSP-5A F3  
                NRL-PL 170A (S70-4(a)) Calsphere                      
                3,4,5 
                NRL-PL 170B (S70-4(b)) 
                NRL-PL 170C (S70-4(c)) 
18.02.71 Kosmos 396 (Zenit-4M #11, Rotor #11) 
25.02.71 Kosmos 397 (I2P #6) 
26.02.71 Kosmos 398 (L3 #2, T2K #2) 
 
Marzo  
 
03.03.71 Kosmos 399 (Zenit-4M #12, 
                Rotor #12) 
03.03.71 Kosmos (400) (Zenit-2M #, Gektor #) 
03.03.71 SJ 1/Shijian 1 
05.03.71 Kosmos (400b) (DS-P1-Yu #40) 
13.03.71 Explorer 43 (IMP H) 
19.03.71 Kosmos 400 (DS-P1-M #3)  
21.03.71 Jumpseat 1 
24.03.71 KH-4B 14 

27.03.71 Kosmos 401 (Zenit-4M #13, Rotor 
#13) 
 
Abril 
 

 01.04.71 Isis 2  
01.04.71 Kosmos 402 (US-A #2)  
02.04.71 Kosmos 403 (Zenit-2M #17,  
                   Gektor #17) 
04.04.71 Kosmos 404 (I2P #7) 
07.04.71 Kosmos 405 (Tselina-D #2) 
14.04.71 Kosmos 406 (Zenit-4M #14, 
                 Rotor #14) 
15.04.71 Tournesol (D 2A) 
17.04.71 Meteor-1 8 
19.04.71 Salyut 1 (DOS 1) 
22.04.71 KH-8A 9 /KH 8-31 
22.04.71 Soyuz 10 
23.04.71 Kosmos 407 (Strela-2M #3) 
24.04.71 Kosmos 408 (DS-P1-Yu #41) 
24.04.71 San Marco 3 
28.04.71 Kosmos 409 (Sfera #6)  
 
Mayo  
 
05.05.71 DSP 2/ 1971-039B IMEWS 2 
06.05.71  Kosmos 410 (Zenit-2M #18, 
                Gektor #18) & Nauka 
07.05.71  Kosmos 411 (Strela-1M #9) 
                Kosmos 412 (Strela-1M #10) 
                Kosmos 413 (Strela-1M #11) 
                Kosmos 414 (Strela-1M #12) 
                Kosmos 415 (Strela-1M #13) 
                Kosmos 416 (Strela-1M #14) 
                Kosmos 417 (Strela-1M #15) 
                Kosmos 418 (Strela-1M #16) 
09.05.71 Mariner 8/Mariner-H 
10.05.71 Kosmos 419 (Mars (2d)) (M-71 #1) 
18.05.71 Kosmos 420 (Zenit-4M #15,  
                 Rotor #15) 
19.05.71 Kosmos 421 (DS-P1-Yu #42) 
19.05.71 Mars 2 (M-71 #2) Mars 2 Lander 
22.05.71 Kosmos 422 (Tsiklon #9) 
27.05.71 Kosmos 423 (DS-P1-Yu #43) 
28.05.71 Kosmos 424 (Zenit-4M #16,  

http://space.skyrocket.de/doc_sdat/lem-3.htm�
http://space.skyrocket.de/doc_sdat/lem-3.htm�
http://space.skyrocket.de/doc_sdat/lem-3.htm�
http://space.skyrocket.de/doc_sdat/kh-4b.htm�
http://space.skyrocket.de/doc_sdat/dmsp-5a.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-012C�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-012C�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-018A�
http://space.skyrocket.de/doc_sdat/jumpseat.htm�
http://space.skyrocket.de/doc_sdat/kh-8a.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-033A�
http://space.skyrocket.de/doc_sdat/dsp-1.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-039B�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-039A�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=MARINH�
http://space.skyrocket.de/doc_sdat/mars-71.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-045D�


Cronología de lanzamientos espaciales  3 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

                 Rotor #16) 
28.05.71 Mars 3 (M-71 #3)/ Mars 3 Lander 
29.05.71 Kosmos 425 (Tselina-O #9) 
30.05.71 Mariner 9 
 
Junio  
 
 04.06.71 Kosmos 426 (DS-U2-K #1) 
 06.06.71 Soyuz 11 
08.06.71 SESP 1 (P70-1)/ 1971-054A 
11.06.71 Kosmos 427 (Zenit-4MK #5,   
                Germes #) 
15.06.71 KH-9 1 
24.06.71 Kosmos 428 (Zenit-2M #20,  
                Gektor #20) 
25.06.71 Kosmos (429) (Zenit-4M #(17),   
                Rotor #(17)) 
26.06.71 L2 Model #1 
                L3 Model #3 
 
Julio  
 
08.07.71 Explorer 44 (SE C, Solrad 10) 
16.07.71 Ferret 161971-060A 
16.07.71 Meteor-1 9 
20.07.71 Kosmos 429 (Zenit-4M #17,  
                Rotor #17) 
22.07.71 Kosmos (430) (Tselina-O #10) 
23.07.71 Kosmos 430 (Zenit-4M #18,  
                Rotor #18) 
26.07.71 Apollo 15 (CSM 112) 
                LEM 10   
                PFS 1  
28.07.71 Molniya-1 18 
30.07.71 Kosmos 431 (Zenit-2M #22,  
                Gektor #22) 
 
Agosto  
 
03.08.71 Kosmos (432) (DS-P1-Yu #44) 
05.08.71 Kosmos 432 (Zenit-4M #19,  
                Rotor #19) 
07.08.71 OV1 20 
                OV1 21 
                LOADS 2 (Cannonball 2) 
                RTDS (Musketball) 
                Gridsphere 1, 2 
                Mylar Balloon 
                Rigidsphere 
                LCS 4 

08.08.71 Kosmos 433 (OGCh #24) 
12.08.71 KH-8A 10KH 8-32 
12.08.71 Kosmos 434 (L3 #3, T2K #3) 
16.08.71 Eole (CAS 1)  
19.08.71 Kosmos (435) (Zenit-4M #(20),   
                Rotor #(20)) 
27.08.71 Kosmos 435 (DS-P1-Yu #45) 
 
Septiembre  
 
02.09.71 Luna 18 (E-8-5 #7) 
07.09.71 Kosmos 436 (Tselina-O #11) 
10.09.71 KH-4B 15/1971-076B 
                SSF-B 21 
10.09.71 Kosmos 437 (Tselina-O #12) 
14.09.71 Kosmos 438 (Zenit-4MK #6,   
                Germes #) 
21.09.71 Kosmos 439 (Zenit-2M #20,  
                Gektor #24) 
24.09.71 Kosmos 440 (DS-P1-I #11) 
28.09.71 Kosmos 441 (Zenit-4M #20,  
                Rotor #20) 
28.09.71 Luna 19 (E-8LS #1) 
28.09.71 SS 1 (Shinsei) 
29.09.71 OSO 7 
                TTS 4 
29.09.71 Kosmos 442 (Zenit-4M #21, 
                Rotor #21) 
 
Octubre  
 
07.10.71 Kosmos 443 (Zenit-2M #25,  
               Gektor #25) & Nauka 
13.10.71 Kosmos 444 (Strela-1M #17) 
                Kosmos 445 (Strela-1M #18) 
                Kosmos 446 (Strela-1M #19) 
                Kosmos 447 (Strela-1M #20) 
                Kosmos 448 (Strela-1M #21) 
                Kosmos 449 (Strela-1M #22) 
                Kosmos 450 (Strela-1M #23) 
                Kosmos 451 (Strela-1M #24) 
14.10.71 DMSP-5B F1  
14.10.71 Kosmos 452 (Zenit-4M #22, 
                Rotor #22) 
17.10.71 ASTEX (P71-2)  
17.10.71 S71-2 
19.10.71 Kosmos 453 (DS-P1-Yu #46) 
21.10.71 ITOS B  
23.10.71 KH-8A 11/KH 8-33 
28.10.71 Prospero (X 3) 

http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-054A�
http://space.skyrocket.de/doc_sdat/kh-9.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-060A�
http://space.skyrocket.de/doc_sdat/apollo-csm.htm�
http://space.skyrocket.de/doc_sdat/apollo-csm.htm�
http://space.skyrocket.de/doc_sdat/lem-3.htm�
http://space.skyrocket.de/doc_sdat/pfs.htm�
http://space.skyrocket.de/doc_sdat/gridsphere.htm�
http://space.skyrocket.de/doc_sdat/gridsphere-r.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-070A�
http://space.skyrocket.de/doc_sdat/ds-p1-yu.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-076B�
http://space.skyrocket.de/doc_sdat/ds-p1-i.htm�
http://space.skyrocket.de/doc_sdat/dmsp-5b.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-089A�


Cronología de lanzamientos espaciales  4 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

 
Noviembre  
 
02.11.71 Kosmos 454 (Zenit-4M #23, 
                Rotor #23) 
03.11.71 DSCS-2 A1 
                DSCS-2 A2 
05.11.71 STV 4 
15.11.71 Explorer 45 (SSS A) 
17.11.71 Kosmos 455 (DS-P1-Yu #47) 
19.11.71 Kosmos 456 (Zenit-4M #24, 
                Rotor #24) 
20.11.71 Kosmos 457 (Sfera #7)  
24.11.71 Molniya-2 1 
24.11.71 Kosmos (458) (DS-P1-I #12) 
29.11.71 Kosmos 458 (DS-P1-Yu #48) 
29.11.71 Kosmos 459 (DS-P1-M #4)  
30.11.71 Kosmos 460 (Tselina-O #13) 
 
Diciembre  
 
02.12.71 Interkosmos 5 (DS-U2-IK #2) 
02.12.71 Kosmos 461 (DS-U2-MT #1) 
03.12.71 Kosmos 462 (I2P #8) 
03.12.71 Kosmos (463) (Zenit-2M #,  
               Gektor #) 
04.12.71 Canyon 4 
06.12.71 Kosmos 463 (Zenit-4M #25, 
                Rotor #25) 
10.12.71 Kosmos 464 (Zenit-4M #26, 
                Rotor #26) 
11.12.71 Polaire 
11.12.71 Ariel 4 (UK 4)  
14.12.71 1971-110A 
14.12.71 Poppy 7A (NRL-PL 171) 
                Poppy 7B (NRL-PL 172) 
                Poppy 7C (NRL-PL 173) 
                Poppy 7D (NRL-PL 174) 
15.12.71 Kosmos 465 (Tsiklon #10) 
16.12.71 Kosmos 466 (Zenit-4M #27,  
                Rotor #27) 
17.12.71 Kosmos 467 (DS-P1-Yu #49) 
17.12.71 Kosmos 468 (Strela-2M #4) 
19.12.71 Molniya-1 19 
20.12.71 Intelsat-4 3 
25.12.71 Kosmos 469 (US-A #3)  
27.12.71 Kosmos 470 (Zenit-4MT #1, 
                Orion #1) & Nauka 
27.12.71 Aureole 1 (Oreol 1, DS-U2-GKA #1) 
29.12.71 Meteor-1 10 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://space.skyrocket.de/doc_sdat/tournesol.htm�
http://space.skyrocket.de/doc_sdat/ds-p1-yu.htm�


Cronología de lanzamientos espaciales  5 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

Enero 1971 

Kosmos 390 (Zenit-4M #10, 
Rotor #10) 
 

Cosmos 390 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket 

 

Launch Date: 1971-01-12 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg 
 

Kosmos 391 (DS-P1-I #10) 
 

Cosmos 391 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

 

Launch Date: 1971-01-14 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 400.0 kg 
 

Meteor-1 7 
 

Meteor 1-7 was the seventh fully operational 
Russian meteorological satellite and the 
sixteenth meteorological satellite launched 
from the Plesetsk site. The satellite was 
placed in a near-circular, near-polar prograde 
orbit to provide near-global observations of 
the earth's weather systems, cloud cover, ice 

and snow fields, and reflected and emitted 
radiation from the dayside and nightside of 
the earth-atmosphere system for operational 
use by the Soviet Hydrometeorological 
Service. Meteor 1 was equipped with two 
vidicon cameras for dayside photography, a 
scanning high-resolution IR radiometer for 
dayside and nightside photography, and an 
actinometric instrument for measuring the 
earth's radiation field in the visible and 
infrared regions. The satellite was in the form 
of a cylinder 5 m long and 1.5 m in diameter 
with two large solar panels attached to the 
sides. The solar panels were automatically 
oriented toward the sun to provide the 
spacecraft with the maximum amount of solar 
power. Meteor 1 was oriented toward the 
earth by a gravity-gradient triaxial stabilization 
system consisting of flywheels whose kinetic 
energy was dampened by the use of 
controlled electromagnets on board that 
interacted with the magnetic field of the earth. 
The instruments were housed in the base of 
the satellite, which pointed toward the earth, 
while the solar sensors were mounted in the 
top section. The operational 'Meteor' weather 
satellite system ideally consists of at least two 
satellites spaced at 90-deg intervals in 
longitude so as to observe a given area of the 
earth approximately every 6 hr. When within 
communications range, the data acquired by 
Meteor 1 were transmitted directly to the 
ground receiving centers in Moscow, 
Novosibirsk, or Vladisvostok. Over regions 
beyond communication range, Meteor 1 
recorded the TV and IR pictures and 
actinometric data and stored them on board 
until the satellite passed over the receiving 
centers. The meteorological data received at 
these centers were processed, reduced, and 
sent to the Hydrometeorological Center in 
Moscow where they were analyzed and used 
to prepare various forecast and analysis 
products. Some of the TV and IR pictures and 
analyzed actinometric data were then 
distributed to various meteorological centers 
around the world. It is believed that the 
satellite operations terminated in May 1971, 
when data transmissions to the United States 
via the 'cold line' facsimile link with Moscow 
ceased.  
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Launch Date: 1971-01-20 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 1st Generation Upper Stage 
Launch Site: Plesetsk, U.S.S.R 
Mass: 1440.0 kg 
 

 

KH-8A 8 

 

 
Foto:KH-8A 26 [USAF] 

 

Nation: USA 

Type / 
Application: 

Reconnaissance, photo (film 
return type) 

Operator: USAF 

Contractors:  

Equipment: ? 

Configuration: Agena-D, 2 SRVs 

Propulsion: Bell 8096 

Lifetime:  

Mass: 
 

 

Kosmos 392 (Zenit-2M #16, 
Gektor #16) 
 

Cosmos 392 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket.  

 

Launch Date: 1971-01-21 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 5700.0 kg  

KH 8-30 
 

 

This US Air Force photo surveillance satellite 
was launched from Vandenberg AFB aboard 
a Titan 3B rocket. It was a KH-8 (Key Hole-8) 
type spacecraft.  

 

Launch Date: 1971-01-25 
Launch Vehicle: Titan 
Launch Site: Vandenberg AFB, United States 
Mass: 3000.0 kg  
 

Intelsat-4 2 
 

The objectives of the Intelsat 4 F-2 satellite 
were to provide the equivalent of 3,000 to 
9,000 telephone circuits simultaneously, 12 
color television channels, or a combination of 
telephone, television, and other forms of 
communication traffic between North 
America, South America, and western 
Europe. The spin-stabilized, cylindrical 
satellite was 237.49 cm in diameter, 61 cm 
high, and contained 12 communication 
transponders, six antennas, and 42,240 solar 
cells.  
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Launch Date: 1971-01-26 
Launch Vehicle: Atlas 
Launch Site: Cape Canaveral, United States 
Mass: 706.0 kg 
 

 
Foto: Intelsat-4 [Boeing BSS] 

 

 

Kosmos 393 (DS-P1-Yu #39) 
 

Cosmos 393 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests. 

  
Launch Date: 1971-01-26 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 400.0 kg  
 

Apollo 14 (CSM 110) / LEM 8  
 

Apollo 14 was the third mission in which 
humans walked on the lunar surface and 
returned to Earth. On 5 February 1971 two 
astronauts (Apollo 14 Commander Alan B. 
Shepard, Jr. and LM pilot Edgar D. Mitchell) 
landed near Fra Mauro crater on the Moon in 
the Lunar Module (LM) while the Command 
and Service Module (CSM) (with CM pilot 
Stuart A. Roosa) continued in lunar orbit. 
During their stay on the Moon, the astronauts 
set up scientific experiments, took 
photographs, and collected lunar samples. 
The LM took off from the Moon on 6 February 
and the astronauts returned to Earth on 9 
February. 

  

Mission Profile 

 
After a delay of 40 minutes, 2 seconds due to 
clouds and rain, Apollo 14 was launched into 
Earth parking orbit on 31 January 1971 at 
21:03:02 UT (4:03:02 p.m. EST) from pad 
39A of Kennedy Space Center on Saturn V 
SA-509. Earth orbit insertion occurred at 
21:14:51 UT followed by translunar injection 
at 23:37:34. An early first mid-course 
correction was made to make up for the 
launch delay so the spacecraft would arrive at 
the Moon on schedule. The CSM separated 
from the S-IVB stage containing the LM at 
00:05:31 UT on 1 February. Five attempts 
were made to dock the CSM and the LM, all 
unsuccessful because the catches on the 
docking ring did not release. The sixth 
attempt, at 02:00:02 UT, was successful and 
no further problems with the docking 
mechanism occurred. The S-IVB stage was 
released into a lunar impact trajectory. (It 
impacted the lunar surface on 4 February at 
07:40:55.4 UT at 8.09 S, 26.02 W with a 
velocity of 2.54 km/s at a 69 degree angle 
from the horizontal.) A second mid-course 
correction was made on 2 February and a 
third on 4 February. Lunar orbit insertion 
occurred at 06:59:43 UT on 4 February.  

http://space.skyrocket.de/doc_sdat/lem-3.htm�
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The LM, with Shepard and Mitchell aboard, 
separated from the CSM, piloted by Roosa, at 
04:50:44 UT on 5 February and landed at 
09:18:11 UT in the hilly upland region 24 km 
north of the rim of Fra Mauro crater at 3.6 S, 
17.5 W. The astronauts made two moonwalk 
EVA's totaling 9 hours, 23 minutes, one on 5 
February and one on 6 February, during 
which the Apollo lunar surface experiments 
package (ALSEP) was placed on the surface 
of the moon, 42.28 kg of lunar samples were 
acquired, and photographs were taken. At the 
end of the second EVA Shepard hit two golf 
balls. Experiments were also performed from 
the CSM in equatorial orbit.  

The LM lifted off from the Moon at 18:48:42 
UT on 6 February after 33 hours, 31 minutes 
on the lunar surface. After the LM docked 
with the CSM at 20:35:53 UT the lunar 
samples and other equipment were 
transferred from the LM and the LM was 
jettisoned at 22:48:00 UT. It impacted the 
Moon on 8 February 00:45:25.7 UT at 3.42 S, 
19.67 W. Transearth injection began at 
01:39:04 UT on 7 February. One small mid-
course correction was made on 8 February 
during transearth coast. The CM separated 
from the SM at 20:35:44 UT on 9 February. 
Apollo 14 splashed down in the Pacific Ocean 
on 9 February 1971 at 21:05:00 UT (4:05:00 
p.m. EST) after a mission elapsed time of 216 
hrs, 1 min, 58 secs. The splashdown point 
was 27 deg 1 min S, 172 deg 39 min W, 765 
nautical miles south of American Samoa. The 
astronauts and capsule were picked up by 
the recovery ship USS New Orleans. This 
was the last Apollo mission in which the 
astronauts were put in quaratine after their 
return.  

Performance of the spacecraft, the third of 
the Apollo H-series missions, was good for 
most aspects of the mission. The primary 
mission goals of deployment of the ALSEP 
and other scientific experiments, collection of 
lunar samples, surface photography, and 
photography, radio science and other 
scientific experiments from orbit were 
achieved with the exception of the full 
coverage planned for the Hycon camera. 
Shepard, 47, was a Navy captain on his 

second spaceflight (he'd flown previously as 
the first American in space on Mercury 
Redstone 3), Roosa, 37, was an Air Force 
major on his first spaceflight, and Mitchell, 40, 
was a Navy commander also on his first 
spaceflight. The backup crew for this mission 
was Eugene Cernan, Ronald Evans, and Joe 
Engle. The Apollo 14 command module "Kitty 
Hawk" is currently on display at the Astronaut 
Hall of Fame in Titusville, Florida.  

 

Spacecraft and Subsystems 

 
As the name implies, the Command and 
Service Module (CSM) was comprised of two 
distinct units: the Command Module (CM), 
which housed the crew, spacecraft operations 
systems, and re-entry equipment, and the 
Service Module (SM) which carried most of 
the consumables (oxygen, water, helium, fuel 
cells, and fuel) and the main propulsion 
system. The total length of the two modules 
attached was 11.0 meters with a maximum 
diameter of 3.9 meters. Block II CSM's were 
used for all the crewed Apollo missions. The 
Apollo 14 CSM mass of 29,229 kg was the 
launch mass including propellants and 
expendables, of this the Command Module 
(CM-110) had a mass of 5758 kg and the 
Service Module (SM-110) 23,471 kg.  

Telecommunications included voice, 
television, data, and tracking and ranging 
subsystems for communications between 
astronauts, CM, LM, and Earth. Voice contact 
was provided by an S-band uplink and 
downlink system. Tracking was done through 
a unified S-band transponder. A high gain 
steerable S-band antenna consisting of four 
79-cm diameter parabolic dishes was 
mounted on a folding boom at the aft end of 
the SM. Two VHF scimitar antennas were 
also mounted on the SM. There was also a 
VHF recovery beacon mounted in the CM. 
The CSM environmental control system 
regulated cabin atmosphere, pressure, 
temperature, carbon dioxide, odors, particles, 
and ventilation and controlled the 
temperature range of the electronic 
equipment.  



Cronología de lanzamientos espaciales  9 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

 

Command Module 

 
The CM was a conical pressure vessel with a 
maximum diameter of 3.9 m at its base and a 
height of 3.65 m. It was made of an aluminum 
honeycomb sandwhich bonded between 
sheet aluminum alloy. The base of the CM 
consisted of a heat shield made of brazed 
stainless steel honeycomb filled with a 
phenolic epoxy resin as an ablative material 
and varied in thickness from 1.8 to 6.9 cm. At 
the tip of the cone was a hatch and docking 
assembly designed to mate with the lunar 
module. The CM was divided into three 
compartments. The forward compartment in 
the nose of the cone held the three 25.4 m 
diameter main parachutes, two 5 m drogue 
parachutes, and pilot mortar chutes for Earth 
landing. The aft compartment was situated 
around the base of the CM and contained 
propellant tanks, reaction control engines, 
wiring, and plumbing. The crew compartment 
comprised most of the volume of the CM, 
approximately 6.17 cubic meters of space. 
Three astronaut couches were lined up facing 
forward in the center of the compartment. A 
large access hatch was situated above the 
center couch. A short access tunnel led to the 
docking hatch in the CM nose. The crew 
compartment held the controls, displays, 
navigation equipment and other systems 
used by the astronauts. The CM had five 
windows: one in the access hatch, one next 
to each astronaut in the two outer seats, and 
two forward-facing rendezvous windows. Five 
silver/zinc-oxide batteries provided power 
after the CM and SM detached, three for re-
entry and after landing and two for vehicle 
separation and parachute deployment. The 
CM had twelve 420 N nitrogen 
tetroxide/hydrazine reaction control thrusters. 
The CM provided the re-entry capability at the 
end of the mission after separation from the 
Service Module. 

  

Service Module 

 

The SM was a cylinder 3.9 meters in 
diameter and 7.6 m long which was attached 
to the back of the CM. The outer skin of the 
SM was formed of 2.5 cm thick aluminum 
honeycomb panels. The interior was divided 
by milled aluminum radial beams into six 
sections around a central cylinder. At the 
back of the SM mounted in the central 
cylinder was a gimbal mounted re-startable 
hypergolic liquid propellant 91,000 N engine 
and cone shaped engine nozzle. Attitude 
control was provided by four identical banks 
of four 450 N reaction control thrusters each 
spaced 90 degrees apart around the forward 
part of the SM. The six sections of the SM 
held three 31-cell hydrogen oxygen fuel cells 
which provided 28 volts, an auxiliary battery, 
three cryogenic oxygen tanks (the battery and 
an extra oxygen tank were added after the 
Apollo 13 mishap as backups), two cryogenic 
hydrogen tanks, four tanks for the main 
propulsion engine, two for fuel and two for 
oxidizer, and the subsystems the main 
propulsion unit. Two helium tanks were 
mounted in the central cylinder. Electrical 
power system radiators were at the top of the 
cylinder and environmental control radiator 
panels spaced around the bottom.  

 

Apollo Program 

 
The Apollo program included a large number 
of uncrewed test missions and 12 crewed 
missions: three Earth orbiting missions 
(Apollo 7, 9 and Apollo-Soyuz), two lunar 
orbiting missions (Apollo 8 and 10), a lunar 
swingby (Apollo 13), and six Moon landing 
missions (Apollo 11, 12, 14, 15, 16, and 17). 
Two astronauts from each of these six 
missions walked on the Moon (Neil 
Armstrong, Edwin Aldrin, Charles Conrad, 
Alan Bean, Alan Shepard, Edgar Mitchell, 
David Scott, James Irwin, John Young, 
Charles Duke, Gene Cernan, and Harrison 
Schmitt), the only humans to have set foot on 
another solar system body. Total funding for 
the Apollo program was approximately 
$20,443,600,000.  
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Foto: Apollo 14 Command and Service Module 
(CSM) 

 

 

 

Apollo 14 Lunar Module / ALSEP 

The Apollo 14 Lunar Module (LM) "Antares" 
was the third crewed vehicle to land on the 
Moon. It carried two astronauts, Commander 
Alan B. Shepard Jr. and LM pilot Edgar D. 
Mitchell, the fifth and sixth men to walk on the 
Moon. Also included on the LM was the 
Apollo Lunar Surface Experiments Package 

(ALSEP) containing scientific experiments to 
be deployed and left on the lunar surface and 
other scientific and sample collection 
apparatus.  

Mission Profile 
The LM separated from the 
Command/Service Module (CSM) at 04:50:44 
UT and landed at 09:18:11 UT (4:18:11 a.m. 
EST) on 5 February 1971 in the lunar 
highlands near the crater Fra Mauro at 
3.6453 S latitude, 17.4714 W longitude (IAU 
Mean Earth Polar Axis coordinate system). 
The LM landed on the slope of a small 
depression, tilted at 8 degrees. Shepard and 
Mitchell made two moonwalk extra-vehicular 
activities (EVAs) totaling 9 hours, 23 minutes. 
The first EVA began at 14:42:13 UT and 
ended at 19:30:03 UT. During this first EVA 
the astronauts deployed the ALSEP and 
other experiments. During the second EVA, 
which took place from 8:11:15 to 12:45:56 UT 
on 6 February, the astronauts walked almost 
to the rim of nearby Cone crater, collecting 
samples along the traverse. At the end of this 
walk Shepard used a contingency sampler 
with a 6-iron connected to the end to hit two 
golf balls. The astronauts traversed a total of 
3.45 km and collected 42.28 kg of lunar 
samples. The LM lifted off the Moon on 6 
February at 18:48:42 UT after 33 hours 31 
minutes on the lunar surface. After docking 
with the CSM (piloted by Stuart A. Roosa) at 
20:35:53 UT, the LM was jettisoned at 
22:48:00 UT and impacted the Moon at 3.42 
S, 19.67 W, between the Apollo 12 and 
Apollo 14 seismic stations, at 00:45:25 UT on 
7 February.  

Lunar Module Spacecraft and Subsystems 
The lunar module was a two-stage vehicle 
designed for space operations near and on 
the Moon. The spacecraft mass of 15,264 kg 
was the mass of the LM including astronauts, 
expendables, and 11,010 kg of propellants. 
The fully fueled mass of the ascent stage was 
4943 kg and the descent stage 10,334 kg. 
The ascent and descent stages of the LM 
operated as a unit until staging, when the 
ascent stage functioned as a single 
spacecraft for rendezvous and docking with 
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the command and service module (CSM). 
The descent stage comprised the lower part 
of the spacecraft and was an octagonal prism 
4.2 meters across and 1.7 m thick. Four 
landing legs with round footpads were 
mounted on the sides of the descent stage 
and held the bottom of the stage 1.5 m above 
the surface. The distance between the ends 
of the footpads on opposite landing legs was 
9.4 m. One of the legs had a small astronaut 
egress platform and ladder. A one meter long 
conical descent engine skirt protruded from 
the bottom of the stage. The descent stage 
contained the landing rocket, two tanks of 
aerozine 50 fuel, two tanks of nitrogen 
tetroxide oxidizer, water, oxygen and helium 
tanks and storage space for the lunar 
equipment and experiments, and in the case 
of Apollo 15, 16, and 17, the lunar rover. The 
descent stage served as a platform for 
launching the ascent stage and was left 
behind on the Moon.  

The ascent stage was an irregularly shaped 
unit approximately 2.8 m high and 4.0 by 4.3 
meters in width mounted on top of the 
descent stage. The ascent stage housed the 
astronauts in a pressurized crew 
compartment with a volume of 6.65 cubic 
meters. There was an ingress-egress hatch in 
one side and a docking hatch for connecting 
to the CSM on top. Also mounted along the 
top were a parabolic rendezvous radar 
antenna, a steerable parabolic S-band 
antenna, and 2 in-flight VHF antennas. Two 
triangular windows were above and to either 
side of the egress hatch and four thrust 
chamber assemblies were mounted around 
the sides. At the base of the assembly was 
the ascent engine. The stage also contained 
an aerozine 50 fuel and an oxidizer tank, and 
helium, liquid oxygen, gaseous oxygen, and 
reaction control fuel tanks. There were no 
seats in the LM. A control console was 
mounted in the front of the crew compartment 
above the ingress-egress hatch and between 
the windows and two more control panels 
mounted on the side walls. The ascent stage 
was launched from the Moon at the end of 
lunar surface operations and returned the 
astronauts to the CSM.  

The descent engine was a deep-throttling 
ablative rocket with a maximum thrust of 
about 45,000 N mounted on a gimbal ring in 
the center of the descent stage. The ascent 
engine was a fixed, constant-thrust rocket 
with a thrust of about 15,000 N. Maneuvering 
was achieved via the reaction control system, 
which consisted of the four thrust modules, 
each one composed of four 450 N thrust 
chambers and nozzles pointing in different 
directions. Telemetry, TV, voice, and range 
communications with Earth were all via the S-
band antenna. VHF was used for 
communications between the astronauts and 
the LM, and the LM and orbiting CSM. There 
were redundant tranceivers and equipment 
for both S-band and VHF. An environmental 
control system recycled oxygen and 
maintained temperature in the electronics and 
cabin. Power was provided by 6 silver-zinc 
batteries. Guidance and navigation control 
were provided by a radar ranging system, an 
inertial measurement unit consisting of 
gyroscopes and accelerometers, and the 
Apollo guidance computer.  

Apollo Lunar Surface Experiments Package 
(ALSEP) 
The Apollo Lunar Surface Experiments 
Package (ALSEP) consisted of a set of 
scientific instruments emplaced at the landing 
site by the astronauts. The instruments were 
arrayed around a central station which 
supplied power to run the instruments and 
communications so data collected by the 
experiments could be relayed to Earth. The 
central station was a 25 kg box with a stowed 
volume of 34,800 cubic cm. Thermal control 
was achieved by passive elements 
(insulation, reflectors, thermal coatings) as 
well as power dissipation resistors and 
heaters. Communications with Earth were 
achieved through a 58 cm long, 3.8 cm 
diameter modified axial-helical antenna 
mounted on top of the central station and 
pointed towards Earth by the astronauts. 
Transmitters, receivers, data processors and 
multiplexers were housed within the central 
station. Data collected from the instruments 
were converted into a telemetry format and 
transmitted to Earth. The ALSEP system and 
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instruments were controlled by commands 
from Earth. The uplink frequency for all Apollo 
mission ALSEP's was 2119 MHz, the 
downlink frequency for the Apollo 14 ALSEP 
was 2279.5 MHz.  

Radioisotope Thermoelectric Generator 
(RTG) 
The SNAP-27 model RTG produced the 
power to run the ALSEP operations. The 
generator consisted of a 46 cm high central 
cylinder and eight radiating rectangular fins 
with a total tip-to-tip diameter of 40 cm. The 
central cylinder had a thinner concentric inner 
cylinder inside, and the two cylinders were 
attached along their surfaces by 442 spring-
loaded lead-telluride thermoelectric couples 
mounted radially along the length of the 
cylinders. The generator assembly had a total 
mass of 17 kg. The power source was an 
approximately 4 kg fuel capsule in the shape 
of a long rod which contained plutonium-238 
and was placed in the inner cylinder of the 
RTG by the astronauts on deployment. 
Plutonium-238 decays with a half-life of 89.6 
years and produces heat. This heat would 
conduct from the inner cylinder to the outer 
via the thermocouples which would convert 
the heat directly to electrical power. Excess 
heat on the outer cylinder would be radiated 
to space by the fins. The RTG produced 
approximately 70 W DC at 16 V. (63.5 W 
after one year.) The electricity was routed 
through a cable to a power conditioning unit 
and a power distribution unit in the central 
station to supply the correct voltage and 
power to each instrument.  

ALSEP Scientific Instruments 
All ALSEP instruments were deployed on the 
surface by the astronauts and attached to the 
central station by cables. The Apollo 14 
ALSEP instruments consisted of: (1) a 
passive seismometer, designed to measure 
seismic activity and physical properties of the 
lunar crust and interior; (2) an active 
seismometer to study the physical properties 
of lunar surface and subsurface materials and 
the structure of the local near-surface layers; 
(3) a suprathermal ion detector, designed to 
measure the flux composition, energy, and 

velocity of low-energy positive ions; (4) a 
charged particle lunar environment 
experiment, designed to measure particle 
energies of solar protons and electrons that 
reach the lunar surface; (5) a cold cathode 
ion gauge, designed to measure the 
atmosphere and any variations with time or 
solar activity such atmosphere may have; and 
(6) a lunar dust detector, to measure dust 
accumulation, radiation damage to solar cells, 
and reflected infrared energy and 
temperatures. The central station, located at 
3.6440 S latitude, 17.4775 W longitude, was 
turned on at 17:23 UT on 5 February 1971 
and shut down along with the other ALSEP 
stations on 30 September 1977.  

 
 
 

 
 
Estadísticas de la Misión 
Nombre de la misión:Apolo 14 
Nombre de los módulos: 
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Módulo de mando:Kitty Hawk 
Módulo lunar:Antares 
Número de tripulantes:3 
Rampa de lanzamiento: 
Centro Espacial Kennedy, Florida 
LC 39A 
 

Despegue:31 de enero de 1971 
21:03:02 UTC 
Alunizaje:5 de febrero de 1971 
09:18:11 UTC 
3° 38' 43.08" S 
17° 28' 16.90" W 
Fra Mauro 
Tiempo AEV lunar: 
1º: 4 h 47 min 50 s 
2º: 4 h 34 min 41 s 
Total: 9 h 22 min 31 s 
Tiempo en la superficie de la Luna: 
33 h 30 min 29 s 
Cantidad de muestras: 
42.28 kg (93.21 lb)Amerizaje: 
9 de febrero de 1971 
21:05:00 UTC 
27°1′S 172°39′O / -27.017, -172.65 
Duración:9 días 0 h 1 min 58 s 
Número de órbitas lunares:34 
Tiempo en órbitas lunares: 
66 h 35 min 39.99 s 
Masa:MC: 29.240 kg 
ML: 15.264 kg 
 

Foto de la Tripulación 

 

 
I-D: Roosa, Shepard y Mitchell 

 

Navegación 

Decimocuarto vuelo del programa Apolo 
(denominado oficialmente AS-509), lanzado 
en dirección a la Luna el 31 de enero de 
1971 mediante un cohete del tipo Saturn 5. 

Consiguió alunizar con el módulo de 
descenso (LM) bautizado “Antares” en la 
zona de Fra Mauro a 3,7º S 17,5º W llevando 
como tripulantes a Alan B. Shephard y Edgar 
D. Mitchell, mientras Stuart A. Roosa 
permanecía en el módulo de mando (CM) 
llamado “Kitti Hawk”. 

Durante sus dos EVAs o paseos por la 
superficie de nuestro satélite (de 4,8 y 4,6 
horas de duración, de un total de 33 horas y 
media de alunizaje), Shepard y Mitchell 
instalaron una estación científica, llamada 
ALSEP, y recogieron 43 kg de rocas y polvo 
lunar, empleando el vehículo manual MET, 
dejando sobre la superficie de nuestro 
satélite un paquete conteniendo la Biblia en 
microfilm, así como el primer versículo del 
Génesis en 16 lenguas. 

Para estudiar las características del interior 
de la Luna, se hizo chocar contra ella la 
tercera fase del cohete Saturno, para que el 
impacto fuese registrado por los sismómetros 
dejados allí por las diferentes misiones 
Apolo, además de hacer explosionar sobre 
su superficie 13 cartuchos de explosivo de un 
total de 21 previstos. Del estudio de las 
ondas producidas por estas explosiones, se 
logró conocer mejor el interior de la Luna. 
Durante el regreso efectúan varios 
experimentos de mezclas en el vacío, 
consiguiendo nuevos compuestos 
inexistentes anteriormente. 

La misión finalizó el día 9 de febrero tras 
efectuar un total de 34 órbitas lunares y 216 
horas, 1 minuto y 56 segundos de vuelo. 

Anécdotas  

Una de las anécdotas más curiosas de este 
vuelo la protagonizó Alan Shepard, el cual 
trasladó hasta la superficie lunar la cabeza 
de un palo de golf (que ocultó a los técnicos 
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de vuelo), golpeando con él un par de bolas 
ante los asombrados ojos de medio mundo.  

A petición del Servicio Forestal de Estados 
Unidos, a través de Stuart A. Roosa, que 
había sido bombero forestal antes de 
ingresar en las fuerzas armadas, se incluyó 
en su equipaje personal, un contenedor con 
450 semillas de distintas especies de 
árboles, para estudiar posteriormente, al 
plantarlas en la Tierra, si su desarrollo era 
distinto de otras semillas similares que no 
hubiesen abandonado el planeta 
(principalmente por las radiaciones a que se 
verían sometidas en el espacio). Éstas 
regresaron a la Tierra y germinaron con 
normalidad. En el año 1976, con motivo del 
bicentenario de Estados Unidos, los árboles 
originados por dichas semillas (conocidos 
como Árboles de la Luna, o Moon Trees), 
fueron plantados, en su mayor parte en suelo 
estadounidense, en instituciones públicas 
como hospitales, centros de investigación, 
universidades, etc. Algunos de los árboles 
fueron enviados al extranjero, a lugares tan 
dispares como Suiza, Brasil, e incluso uno 
que fue regalado a Hirohito, Emperador de 
Japón.  

Febrero 1971 

NATO 2  
 

NATO 2 was a military communications 
satellite placed in geostationary orbit over the 
mid-Atlantic. It was used for command and 
control of NATO military forces. The 
cylindrical spacecraft, 137.16 cm in diameter 
and 81.28 cm high was constructed of two 
concentric cylinders with the apogee moter 
within the inner cylinder. A despun antenna 
system, partially mounted within the inner 
cylinder, was located on the spacecraft 
bottom. A high-pressure hydrazine system 
was used for stabilization and positioning. 

 

 

Launch Date: 1971-02-03 
Launch Vehicle: Delta 
Launch Site: Cape Canaveral, United States 
Mass: 243.0 kg 

Kosmos 394 (DS-P1-M #2) 
 

Cosmos 394 was a Soviet military anti-
satellite (ASAT) target launched from the 
Plesetsk cosmodrome aboard a Kosmos 3 
rocket. It was the first test using Yangel-
designed lighter, cheaper target.  

 

Launch Date: 1971-02-09 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 750.0 kg  
  

MS T1 (Tansei 1) 
 

Japanese technological test satellite, Tansei, 
was launched by the Institute of Space and 
Aeronautical Science, University of Tokyo, 
from the Kogoshima Space Center. The 
satellite was a 26-sided body measuring 71.2 
cm in diameter across the flat sides. 
Technological data were recorded by an 
onboard data recorder and sent back by radio 
command. The transmitter was operated by 

http://es.wikipedia.org/wiki/Estados_Unidos�
http://es.wikipedia.org/wiki/Estados_Unidos�
http://es.wikipedia.org/wiki/Estados_Unidos�
http://es.wikipedia.org/wiki/Stuart_A._Roosa�
http://es.wikipedia.org/wiki/Semilla�
http://es.wikipedia.org/wiki/Tierra�
http://es.wikipedia.org/wiki/Tierra�
http://es.wikipedia.org/wiki/1976�
http://es.wikipedia.org/wiki/Suiza�
http://es.wikipedia.org/wiki/Brasil�
http://es.wikipedia.org/wiki/Hirohito�
http://es.wikipedia.org/wiki/Emperador_de_Jap%C3%83%C2%B3n�
http://es.wikipedia.org/wiki/Emperador_de_Jap%C3%83%C2%B3n�
http://es.wikipedia.org/wiki/Emperador_de_Jap%C3%83%C2%B3n�


Cronología de lanzamientos espaciales  15 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

chemical batteries and was designed for an 
estimated lifetime of 1 week. The tracking 
beacon transmitted continuously, with real-
time telemetry.  

Foto: MS T1 [ISAS] 

Launch Date: 1971-02-16 
Launch Vehicle: M-4S 
Launch Site: Uchinoura Space Center, Japan 
Mass: 63.0 kg 

Kosmos 395 (Tselina-O #8) 
 

Cosmos 395 was a Soviet ELINT (Electronic 
and Signals Intelligence) satellite launched 
from the Plesetsk cosmodrome.  

From 1965 to 1967 two dedicated ELINT 
systems were tested: the Tselina and the 
Navy's US. Both reached service, since the 
Ministry of Defence could not force a single 
system on the military services.  

Tselina was developed by Yuzhnoye and 
consisted of two satellites: Tselina-O for 
general observations and Tselina-D for 
detailed observations. ELINT systems for 
Tselina were first tested under the Cosmos 
designation in 1962 to 1965. The first Tselina-
O was launched in 1970. The Tselina-D took 
a long time to enter service due to delays in 
payload development and weight growth. The 
whole Tselina system was not operational 
until 1976. Constant improvement resulted in 

Tselina-O being abandoned in 1984 and all 
systems being put on Tselina-D.  

 

Foto: Tselina-O [Yuzhnoye] 

Launch Date: 1971-02-18 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 875.0 kg 

KH-4B 13 
 

USA 

Type / Application: Reconnaissance, photo (film 
return type) 

Operator: USAF 

Contractors: Lockheed 

Equipment: J-3 camera, DISIC camera 

Configuration: Agena-D, 2 SRVs 

Propulsion: Bell 8096, 2 Star 12 retro 
motors 

Lifetime:  

Mass:  
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Orbit: 
 

 

DMSP-5A F3  
NRL-PL 170A (S70-4(a)) 
Calsphere 3,4,5 
NRL-PL 170B (S70-4(b)) 
NRL-PL 170C (S70-4(c)) 

 

DMSP (71-012A), also know as DMSP 3526, 
was one of a series of meteorological 
satellites developed and operated by the Air 
Force under the Defense Meteorological 
Satellite Program. This program, previously 
known as Data Acquisition and Processing 
Program (DAPP), was classified until March 
1873. The objective of this program was to 
provide global visual and infrared (IR) 
cloudcover data and specialized 
environmental data to support Department of 
Defense requirements. Operationally, the 
program consisted of two satellites in 830 km 
sun-synchronous polar orbits, with the 
ascending node of one satellite near the 
sunrise terminator and the other near local 
noon. The satellite, shaped like the frustum of 
a polyhedron, consisted of four 
subassemblies -- (1) a solar array hat, (2) a 
base-plate assembly, (3) a sensor AVE 
(Aerospace Vehicle Electronics) package 
(SAP), and (4) a data processing system. The 
primary sensor (SAP) was a three channel 
scanning radiometer which was mounted on 
the base-plate assembly. Spacecraft 
stabilization was controlled by a combination 
flywheel and magnetic control coil system so 
that the sensors were maintained in the 
desired earth-looking mode. The data 
processing system included three tape 
recorders capable of storing a total of 440 
min of data, which allowed full global 
coverage twice daily. Either recorded or real-
time data were transmitted to ground 
receiving sites via an s-band transmitter. 
Recorded data were read out to tracking sites 
located at Fairchild AFB, WA, and Loring 
AFB, ME, and relayed to Air Force Global 
Weather Central, Offutt AFB, NE. Real-time 

data were read out at mobile tactical sites 
located around the world.  

 

Foto:DMSP-5A 

Calsphere 3 was a US Air Force radar 
calibration sphere launched from the 
Vandenberg AFB aboard a Thor Burner 
rocket along with a DMSP satellite and 
Calsphere 4 and 5.  

Launch Date: 1971-02-17 
Launch Vehicle: Thor 
Launch Site: Vandenberg AFB, United States 
Mass: 195.0 kg 

Kosmos 396 (Zenit-4M #11, 
Rotor #11) 
 

Cosmos 396 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable.  

Launch Date: 1971-02-18 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 
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Kosmos 397 (I2P #6) 
 

The payload of Cosmos 397 achieved its high 
orbit by maneuvering from a lower orbit. The 
rocket stage was left in lower orbit. After 
Cosmos 397 completed its close pass by 
Cosmos 394, it moved away and was blown 
into a large number of pieces of debris.  

Launch Date: 1971-02-25 
Launch Vehicle: Tsiklon 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 3320.0 kg 

Kosmos 398 (L3 #2, T2K #2) 
 

Cosmos 398 was the second space test of 
the LK moon lander test using the T2K 
version. It followed the same program as 
Cosmos 379.  

The LK ("Lunniy korabl" - lunar craft) was the 
Soviet lunar lander - the Russian counterpart 
of the American LM Lunar Module. The LK 
was to have landed a Soviet citizen on the 
moon before the Americans, winning the 
moon race. This was not to be, for various 
reasons. Because the translunar payload of 
the Russian N1 rocket was only 70% that of 
the American Saturn V, the LK differed in 
many ways from the LM. It had a different 
landing profile; it was only 1/3 the weight of 
the LM; it was limited to a crew of one; it had 
no docking tunnel (the cosmonaut had to 
space walk from the LK to the LOK lunar 
orbiter). Unlike the LM, the LK did not use a 
separate descent stage to go from lunar orbit 
to landing on the surface. A braking stage, 
the Block D, took the LK out of lunar orbit and 
slowed it to 100 m/s at an altitude of 4 km 
above the lunar surface. From there the LK 
used the engines of its Block E stage to soft 
land on the moon. The Block E also served 
as the ascent stage to return the LK to lunar 
orbit.  

The LK consisted of four primary modules: 
The LPU landing gear, which allowed landing 
on the lunar surface. The LPU remained 

behind on the lunar surface, acting as a 
launch pad for the rest of the LK; The Block E 
rocket stage, which soft landed the LK on the 
moon and returned it to lunar orbit;  

The Lunar Cabin, the pressurised semi-
spherical cabin where the cosmonaut was 
located;  

The Integrated Orientation System, a pod of 
small thrusters to orient the spacecraft. Atop 
the pod was the large hexagonal grid of the 
Kontakt docking system.  

 

Foto: LK (T2K) 

Launch Date: 1971-02-26 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 7255.0 kg 
 
 

Marzo 1971 
 
Kosmos 399 (Zenit-4M #12, 
Rotor #12) 
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Cosmos 399 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. Cosmos 399 was a third 
generation, high resolution Soviet photo 
surveillance satellite launched from the 
Baikonur cosmodrome aboard a Soyuz 
rocket. The spacecraft was maneuverable. 

Launch Date: 1971-03-03 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg  
 

Kosmos (400) (Zenit-2M #, 
Gektor #) 
 

Intento fallido. Cosmos 400 was a Soviet 
military anti-satellite (ASAT) target launched 
from the Plesetsk cosmodrome aboard a 
Kosmos 3 rocket. It was intercepted by 
Cosmos 404 

Launch Date: 1971-03-19 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 750.0 kg  
 

SJ 1/Shijian 1 
 

Shijian 1 was a Chinese experimental 
satellite launched on a LM-1 booster into a 
265 x 1825 km orbit inclined at 69.8 deg. The 
mission was to broadcast stored messages. It 
broadcast messages for 12 days when the 
batteries apparently failed. Other reports 
claim the satellite operated for eight years. 
The satellite bus was similar to that of DFH-1, 
with the addition of solar cells. The satellite 
was launched from the Shwanf Chengtze 
Space Facility in northwest China. 

 

 
Launch Date: 1971-03-03 
Launch Vehicle: Long March 
Launch Site: Shuang Cheng-Tzu, Peoples 
Republic of China 
Mass: 221.0 kg 
 

Kosmos (400b) (DS-P1-Yu#40) 
 

Intento fallido 

Explorer 43 (IMP H) 
 

IMP-I continued the study, begun by earlier 
IMPs, of the interplanetary and outer 
magnetospheric regions by measuring 
energetic particles, plasma, and electric and 
magnetic fields. A radio astronomy experiment 
was also included in the spacecraft payload. 
The 16-sided spacecraft was 182.12 cm high 
by 135.64 cm in diameter. The spacecraft spin 
axis was normal to the ecliptic plane, and its 
spin rate was 5 rpm. The initial apogee point 
lay near the earth-sun line. The solar-cell and 
chemical-battery powered spacecraft carried 
two transmitters. One continuously transmitted 
PCM encoder data at a 1600-bps information 
bit rate. The second transmitter was used for 
transmission of VLF data and for ranging 
information. Three orthogonal pairs of dipole 
antennas were used for the electric fields 
experiments, and one of these pairs was also 
used for the radio astronomy experiment. The 
members of the antenna pair along the 
spacecraft spin axis extended 2.9 m, the 
members of the pair used in both the electric 
field and radio astronomy experiments 

http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-018A�
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extended 45.5 m, and the members of the 
third pair were slightly unbalanced, extending 
24.4 and 27.6 m, respectively. All four 
elements perpendicular to the spin axis were 
to have extended 45.5 m. The spacecraft 
reentered the earth's atmosphere October 2, 
1974, after a highly successful mission. 

 

Launch Date: 1971-03-13 
Launch Vehicle: Delta 
Launch Site: Cape Canaveral, United States 
Mass: 635.0 kg 
 

 
 

Kosmos 400 (DS-P1-M #3) 
 

Cosmos 400 was a Soviet military anti-satellite 
(ASAT) target launched from the Plesetsk 
cosmodrome aboard a Kosmos 3 rocket. It 
was intercepted by Cosmos 404. 

Launch Date: 1971-03-19 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 750.0 kg  

Jumpseat 1  
 

Jumpseat 1 was an electronic intelligence 
satellite launched by the US Air Force from 
Vandenberg AFB aboard a Titan 3B rocket. 

Launch Date: 1971-03-21 
Launch Vehicle: Titan 
Launch Site: Vandenberg AFB, United States 
Mass: 700.0 kg  

 

KH-4B 14 
 

This US Air Force photo surveillance satellite 
was launched from Vandenberg AFB aboard a 
Thor Agena D rocket. It was a KH-4B (Key 
Hole-4B) type spacecraft. The overall image 
quality is good and comparable to the best of 
past missions. The on-board program failed. 

Launch Date: 1971-03-24 
Launch Vehicle: Thor 
Launch Site: Vandenberg AFB, United States 
Mass: 2000.0 kg 
 

Kosmos 401 (Zenit-4M #13, 
Rotor #13) 
 

Cosmos 401 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

Launch Date: 1971-03-27 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 
 
Abril 1971  
 

Isis 2  

ISIS 2 was an ionospheric observatory 
instrumented with a sweep- and a fixed-
frequency ionosonde, a VLF receiver, 
energetic and soft particle detectors, an ion 
mass spectrometer, an electrostatic probe, a 
retarding potential analyzer, a beacon 
transmitter, a cosmic noise experiment, and 
two photometers. Two long crossed-dipole 
antennas (73 and 18.7 m) were used for the 
sounding, VLF, and cosmic noise 
experiments.  



Cronología de lanzamientos espaciales  20 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

The spacecraft was spin-stabilized to about 2 
rpm after antenna deployment. There were 
two basic orientation modes for the 
spacecraft, cartwheel and orbit-aligned. The 
spacecraft operated approximately the same 
length of time in each mode, remaining in one 
mode typically 3 to 5 months. The cartwheel 
mode with the axis perpendicular to the orbit 
plane was made available to provide ram and 
wake data for some experiments for each 
spin period, rather than for each orbit period. 
Attitude and spin information was obtained 
from a three-axis magnetometer and a sun 
sensor. Control of attitude and spin was 
possible by means of magnetic torquing.  

The experiment package also included a 
programmable tape recorder with a one hour 
capacity. For non-recorded observations, 
data from satellite and subsatellite regions 
were telemetered when the spacecraft was in 
the line of sight of a telemetry station. 
Telemetry stations were located so that 
primary data coverage was near the 80-deg-
W meridian and near Hawaii, Singapore, 
Australia, England, France, Norway, India, 
Japan, Antarctica, New Zealand, and Central 
Africa. NASA support of the ISIS project was 
terminated on October 1, 1979.  

A significant amount of experimental data, 
however, was acquired after this date by the 
Canadian project team. ISIS 2 operations 
were terminated in Canada on March 9, 
1984. The Radio Research Laboratories 
(Tokyo, Japan) then requested and received 
permission to reactivate ISIS 2. Regular ISIS 
2 operations were started from Kashima, 
Japan, in early August 1984. ISIS 2 was 
deactivated effective 24, 1990. A data 
restoration effort began in the late 1990s and 
successfully saved a considerable portion of 
the high-resolution data before the telemetry 
tapes were discarted.  

 

Launch Date: 1971-04-01 
Launch Vehicle: Delta 
Launch Site: Vandenberg AFB, United States 
Mass: 264.0 kg 

Kosmos 402 (US-A #2)  
 

Cosmos 402 was a Soviet nuclear powered 
Radar Ocean Reconnaissance Satellite 
(RORSAT) launched from the Baikonur 
cosmodrome aboard a Tsyklon 2 rocket. The 
RORSATs were designed to search the 
oceans for US Navy task forces and other 
shipping. 

Launch Date: 1971-04-01 
Launch Vehicle: Tsiklon-2 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 3800.0 kg 

 

Kosmos 403 (Zenit-2M #17,  
Gektor #17) 

 

Cosmos 403 was a third generation, low 
resolution Soviet photo surveillance satellite 
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launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket 

Launch Date: 1971-04-02 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 5700.0 kg  

Kosmos 404 (I2P #7) 
 

From its initial orbit, Cosmos 404 climbed to a 
circular orbit in the same plane as Cosmos 
400 and left no stage at the lower orbit. 
Because the relative velocity of Cosmos 404 
was close to that of Cosmos 400, the two 
spacecraft flew close together longer than 
other spacecraft had during flybys. After 
flybys, Cosmos 404 was not exploded into a 
cloud of debris. Instead, it was fired into a new 
orbit from which it rapidly decayed, with the 
remaining debris falling into the ocean. 

Launch Date: 1971-04-04 
Launch Vehicle: Tsiklon 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 3320.0 kg  

 

Kosmos 405 (Tselina-D #2) 

Cosmos 405 was a Soviet ELINT (Electronic 
and Signals Intelligence) satellite launched 
from the Plesetsk cosmodrome.  

From 1965 to 1967 two dedicated ELINT 
systems were tested: the Tselina and the 
Navy's US. Both reached service, since the 
Ministry of Defence could not force a single 
system on the military services.  

Tselina was developed by Yuzhnoye and 
consisted of two satellites: Tselina-O for 
general observations and Tselina-D for 
detailed observations. ELINT systems for 
Tselina were first tested under the Cosmos 
designation in 1962 to 1965. The first Tselina-
O was launched in 1970. The Tselina-D took 
a long time to enter service due to delays in 
payload development and weight growth. The 

whole Tselina system was not operational 
until 1976. Constant improvement resulted in 
Tselina-O being abandoned in 1984 and all 
systems being put on Tselina-D.  

Launch Date: 1971-04-07 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 3800.0 kg 

 

Kosmos 406 (Zenit-4M 
#14,Rotor #14) 

 

Cosmos 406 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

Launch Date: 1971-04-14 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg  

Tournesol (D 2A) 
 

The scientific mission of this spacecraft was to 
detect the probable presence of hydrogen in 
several directions of the celestial sphere. 
Scientific and technological data recorded by 
an onboard recorder were transmitted on 
command. The satellite was a cylinder 70 cm 
in diameter and 80 cm long. The rotating axis 
was directed parallel to the sun-satellite axis, 
with an accuracy of about 10-20 min of arc. 
The spin rate was 1 rpm. 
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Launch Date: 1971-04-15 
Launch Vehicle: Diamant 
Launch Site: Kourou, French Guiana 
Mass: 96.0 kg 

 

Meteor-1 8 

Meteor 1-8 was the eighth fully operational 
Russian meteorological satellite and the 
seventeenth meteorological satellite launched 
from the Plesetsk site. The satellite was 
placed in a near-circular, near-polar prograde 
orbit to provide near-global observations of 
the Earth's weather systems, cloud cover, ice 
and snow fields, vertical profiles of 
temperature and moisture, and reflected and 
emitted radiation from the dayside and 
nightside of the Earth-atmosphere system for 
operational use by the Soviet 
Hydrometeorological Service.  

Meteor 1 was equipped with two vidicon 
cameras for dayside photography, a scanning 
high-resolution IR radiometer for dayside and 
nightside photography, and an actinometric 
instrument for measuring the Earth's radiation 
field in the visible and infrared regions, and a 
medium-resolution scanning diffraction 

spectrometer for determining indirectly the 
vertical profiles of atmospheric temperature 
and humidity.  

The satellite was in the form of a cylinder 5 m 
long and 1.5 m in diameter with two large 
solar panels attached to the sides. The solar 
panels were automatically oriented toward 
the sun to provide the spacecraft with the 
maximum amount of solar power. Meteor 1 
was oriented toward the Earth by a gravity-
gradient triaxial stabilization system 
consisting of flywheels whose kinetic energy 
was dampened by the use of controlled 
electromagnets on board that interacted with 
the magnetic field of the Earth.  

The instruments were housed in the base of 
the satellite, which pointed toward the Earth, 
while the solar sensors were mounted in the 
top section. The operational 'Meteor' weather 
satellite system ideally consists of at least two 
satellites spaced at 90 degree intervals in 
longitude so as to observe a given area of the 
Earth approximately every 6 hours. When 
within communications range, the data 
acquired by Meteor 1 were transmitted 
directly to the ground receiving centers in 
Moscow, Novosibirsk, or Vladisvostok. Over 
regions beyond communication range, 
Meteor 1 recorded the TV and IR pictures, 
spectrometer data, and actinometric data and 
stored them on-board until the satellite 
passed over the receiving centers. The 
meteorological data received at these centers 
were processed, reduced, and sent to the 
Hydrometeorological Center in Moscow 
where they were analyzed and used to 
prepare various forecast and analysis 
products. Some of the TV and IR pictures and 
analyzed actinometric data were then 
distributed to various meteorological centers 
around the world.  

Launch Date: 1971-04-17 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 1st Generation Upper Stage 
Launch Site: Plesetsk, U.S.S.R 
Mass: 1440.0 kg 
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Salyut 1 (DOS 1) 
 

At launch, the announced purpose of Salyut 
was to test the elements of the systems of a 
space station and to conduct scientific 
research and experiments. The craft was 
described as being 20 m in length, 4 m in 
maximum diameter, and 99 cubic cm in 
interior space. Of its several compartments, 
three were pressurized (100 cubic m total), 
and two could be entered by the crew. The 
first, or transfer, compartment was connected 
directly with Soyuz 11. Its docking cone had a 
2-m front end diameter and 1 3-m aft end 
diameter. The second, and main, 
compartment was about 4 m in diameter. 
Televised views showed enough space for 
eight big chairs (seven at work consoles), 
several control panels, and 20 portholes 
(some unobstructed by instruments). The 
third pressurized compartment contained the 
control and communications equipment, the 
power supply, the life support system, and 
other auxiliary equipment. The fourth, and 
final, compartment (unpressurized) was about 
2 m in diameter and contained the engine 
installations and associated control 
equipment. Salyut had buffer chemical 
batteries, reserve supplies of oxygen and 
water, and regeneration systems. Externally 
mounted were two double sets of solar cell 
panels that extended like wings from the 
smaller compartments at each end, the heat 
regulation system's radiators, and orientation 
and control devices. After taking 24 hr for 
rendezvous and approach, Soyuz 10 docked 
with Salyut on April 23 and remained docked 
for 5.5 hr. The crew did not transfer to the 
space station. Soyuz 11 required 3 hr 19 min 
on June 7 to complete docking. The crew 
transferred to Salyut and their mission was 
announced as (1) checking and testing the 
design, units, onboard systems, and 
equipment of the orbital piloted station, (2) 
trying out the methods and autonomous 
means of the station's orientation and 
navigation, as well as the systems for 
controlling the space complex while 
maneuvering in orbit, (3) studying geological-
geographical objects on the earth's surface, 

atmospheric formations, and the snow and 
ice cover of the earth, (4) studying physical 
characteristics, processes, and phenomena 
in the atmosphere and outer space in various 
ranges of the spectrum of electromagnetic 
radiation, and (5) conducting medico-
biological studies to determine the 
possibilities of performing various jobs by the 
cosmonauts in the station and study the 
influence of space flight factors on the human 
organism. On June 29, after flying 362 orbits 
docked with Salyut, the Soyuz 11 crew 
transferred back to Soyuz 11. Salyut was 
moved to higher orbits in July and August of 
1971 to ensure that it would not end through 
early decay. On October 11, the Salyut 
engines were fired, for the last time, to lower 
its orbit and ensure prompt decay over the 
Pacific Ocean. After 175 days in space, the 
first real space station died. Pravda (October 
26, 1971) reported that the Salyut tasks were 
carried out in 75 percent of the cases by 
optical means, in 20 percent by radio-
technical means, and the small balance by 
magneto-metrical, gravitational, and other 
studies. Synoptic readings were taken in both 
the visible and invisible parts of the 
electromagnetic spectrum. 

 

 
 

Launch Date: 1971-04-19 
Launch Vehicle: Proton Booster Plus Upper 
Stage and Escape Stages 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 18425.0 kg  
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KH-8A 9 /KH 8-31 
 

This US Air Force photo surveillance satellite 
was launched from Vandenberg AFB aboard a 
Titan 3B rocket. It was a KH-8 (Key Hole-8) 
type spacecraft. 

Launch Date: 1971-04-22 
Launch Vehicle: Titan 
Launch Site: Vandenberg AFB, United States 
Mass: 3000.0 kg  

 

Soyuz 10 
 

 
 
Launch, orbit and landing data 
Launch date:  22.04.1971 
Launch time:  23:54 UT 
Launch site:  Baikonur 
Launch pad:  1 
Altitude: 209,6 - 248,4 km 
Inclination:  51,60° 
Landing date: 24.04.1971 
Landing time: 23:40 UT 
Landing site:  120 km NW of Karaganda 
 
 

  

Crew 

N
o.   Surnam

e Given name Job 

1 
 

 Shatalov  Vladimir 
Aleksandrovich 

 Comman
der 

2 
 

 Yeliseye
v 

 Aleksei 
Stanislavovich 

 Flight 
Engineer 

3 
 

 Rukavis
hnikov 

 Nikolai 
Nikolayevich 

 Test 
Engineer 

Flight 

Launch from Baikonur; landing 120 km 
northwest of 
Karaganda………………………… 
 
Docking on spacestation "Salyut 1", which 
had been launched 3 days before; no transfer 
of cosmonauts into the spacestation because 
of technical problems (faulty hatch of the 
Soyuz-spacecraft); separating after 5,5 hours 
and several attempts; first night landing in the 
history of human spaceflights; during the 
landing Rukavishnikov became unconscious 
due of toxic air in the spacecraft. 

 
 

http://space.skyrocket.de/doc_sdat/kh-8a.htm�
http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-033A�
http://www.spacefacts.de/maps/english/e_bai_ussr_1.htm�
http://www.spacefacts.de/maps/english/e_soyuz-10.htm�
http://www.spacefacts.de/bios/cosmonauts/english/shatalov_vladimir.htm�
http://www.spacefacts.de/bios/cosmonauts/english/yeliseyev_aleksei.htm�
http://www.spacefacts.de/bios/cosmonauts/english/yeliseyev_aleksei.htm�
http://www.spacefacts.de/bios/cosmonauts/english/yeliseyev_aleksei.htm�
http://www.spacefacts.de/bios/cosmonauts/english/rukavishnikov_nikolai.htm�
http://www.spacefacts.de/bios/cosmonauts/english/rukavishnikov_nikolai.htm�
http://www.spacefacts.de/bios/cosmonauts/english/rukavishnikov_nikolai.htm�
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Soyuz 10 was piloted by Commander 
Shatalov, Flight Engineer Yeliseyev, and 
Systems Engineer Rukavishnikov. Soyuz 10 
was launched into an orbit in the same plane 
as the unmanned Salyut (71-032A). Orbit 
corrections to reduce the apogee and perigee 
of Soyuz 10 to prepare for rendezvous with 
Salyut took 24 hr. Salyut was maneuvered 
four times, Soyuz 10 made three principal 
maneuvers and more orbital adjustments on 
the basis of instructions from the tracking ship 
Akademik Sergey Korolov located in the 
Atlantic. Automatic devices maneuvered 
Soyuz 10 until the two crafts were 180 m 
apart. The crew found the docking manenver 
extremely nerve-wracking. They were able to 
see the brightly colored Salyut only with the 
aid of optical devices when the ships were 15 
km apart, and the problems of docking with a 
large unmanned, non-maneuvering mass 
were quite different from the joining of two 
Soyuz, each able to adjust its position. Also, 
new telemetry systems, new rendezvous 
systems, and new docking equipment were 
used. The two ships remained docked for 5.5 
hr. After undocking, Soyuz 10 flew around 
Salyut, and the crew took many photographs. 
Salyut was described as the first of its kind, 
with no precursors. Externally mounted TV 
cameras covered the approach, docking, and 
separation. Retrorockets were fired at the first 
opportunity after undocking to permit return to 
earth. The landing in Karaganda, the first 
(pre-dawn) landing of a manned spacecraft, 
was a success. 

 

 

 
 

Launch Date: 1971-04-23 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 2nd Generation (Longer) Upper Stage 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6525.0 kg 

 

Kosmos 407 (Strela-2M #3) 
 

The lowest level of the three-tier 
communications satellite constellation is now 
populated with two distinct systems devoted to 
military and government communications. 
Both systems are assessed to be simple store-
dump repeaters which were particularly useful 
in relaying non-essential traffic between the 
Russian Federation and overseas stations of 
forces. The first Strela (which means "Arrow" 
in Russian) system debuted in 1970 and 
consisted of 750 - 1000 kg satellites deployed 
at mean altitudes of 800 km in three orbital 
planes inclined 74 degrees to the equator and 
spaced 120 degrees apart. These Strela 2 
spacecraft were launched separately by the 
Kosmos launch vehicle from the Plesetsk 
cosmodrome into each orbital plane at 
intervals of 24-36 months. The activity of these 
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satellites could be monitored via a 
characteristic CW beacon emitted on a 
frequency of 153.660 MHz 

Launch Date: 1971-04-23 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 750.0 kg 

 

Kosmos 408 (DS-P1-Yu #41)  

Cosmos 408 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome. DS (Dnepropetrovsk Sputnik) 
were small satellites built by Yangel's OKB-
586 / KB Yuzhnoye in the Ukraine for launch 
by the same KB's Kosmos launch vehicles. 
They were used for a wide range of military 
and scientific research and component 
proving tests.  

Launch Date: 1971-04-24 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 400.0 kg 

 

San Marco 3 
 

The Italian-built San Marco 3 was a 
cooperative space effort between the Italian 
Space Commission (CRS) and NASA. The 
primary objectives of the mission were (1) to 
provide density, neutral composition, and 
temperature data describing the equatorial 
upper atmosphere at altitudes of 200 km and 
above and (2) to measure variations in these 
parameters as functions of solar and 
geomagnetic activity. A secondary objective 
was to determine the neutral density by using 
three independent measuring techniques. The 
spacecraft was a 75-cm-diameter sphere. Four 
48-cm antennas protruded from the top of the 
sphere, for command and telemetry 
transmission. The structure of the spacecraft 
formed an integral part of the drag balance 
experiment. A light, external, outer shell was 
connected by a series of elastic arms to a 
heavier internal framework. Thus, from 

changes in the flexible arms connecting the 
two structures, atmospheric drag (and 
therefore density) was determined. Other 
onboard experiments included an omegatron 
mass spectrometer that directly measured the 
density and temperature of molecular nitrogen 
and a Neutral Atmospheric Composition 
Experiment (NACE) that directly measured the 
density of the molecular nitrogen, molecular 
oxygen, atomic oxygen, argon, and helium. 
Unlike the earlier San Marco spacecraft, San 
Marco 3 employed an attitude control system, 
and a spin rate control system. In addition, 
solar panels were mounted equatorially on the 
inner core. The satellite performed normally 
after launch until vehicle reentry on November 
28, 1971. 

 
 

Launch Date: 1971-04-24 
Launch Vehicle: Scout 
Launch Site: San Marco Platform, Kenya 
Mass: 163.3 kg 

 

Kosmos 409 (Sfera #6)  

Cosmos 409 was a Soviet geodetic satellite 
launched from the Plesetsk cosmodrome 
aboard a Cosmos 11 rocket.  
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The Sfera geodetic system covered a broad 
development for solving problems in 
geodetics, continental drift, and precise 
location of cartographic points. The 
spacecraft was equipped with measurement 
and signalling apparatus, providing 
assistance in measuring astronomical-
geodetic points of military topographical 
research for the Red Army General Staff. The 
satellite allowed improved accuracy for long 
range weapons. Reshetnev was the Chief 
Designer. Flight tests were from 1968 to 
1972. Series flights were from 1973 to 1980. 
The Kosmos 3M launcher was used. Colonel 
Ye S Shchapov was in charge of Sfera 
development. Sfera used the basic KAUR-1 
bus, consisting of a 2.035 m diameter 
cylindrical spacecraft body, with solar cells 
and radiators of the thermostatic temperature 
regulating system mounted on the exterior. 
Orientation was by a single-axis magneto-
gravitational (gravity gradient boom) passive 
system. The hermetically sealed 
compartment had the equipment mounted in 
cruciform bays, with the chemical batteries 
protecting the radio and guidance equipment 
mounted at the centre.  

Launch Date: 1971-04-28 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 600.0 kg 

 

Mayo 1971  
 

DSP 2/ IMEWS 2 

The primary mission of the DSP satellite is to 
detect and report any Intercontinental Ballistic 
Missile (ICBM) or Sea Launched Ballistic 
Missile (SLBM) raids against the U.S. and its 
allies. Its secondary missions include space 
launch detection and nuclear detonation 
detection in support of international test ban 
treaties. Development of the Soviet Union's 
first ICBM in the 1950's created a threat for 
which the U.S. had no in-place defense. The 
combination of man-made orbiting satellites 

and the capability of infrared (IR) sensors to 
detect the intense heat radiation of rocket 
engines drove the initiative for a space-based 
early warning system (SBEWS). Beginnings 
of a DSP-like system had its initial operational 
test and evaluation in the early 1960s. 

The first four launches of the DSP satellites, 
Flights 1 through 4 and collectively known as 
"Phase I", began in 1970 and established the 
initial operational constellation. A Titan-3(23)C 
rocket along with a Transtage, our country's 
largest military launch workhorse at that time, 
placed the flight into parking and then 
geosynchronous orbit (GEO), its operational 
orbit. These launches covered the period 
from 1970 through 1973. Each satellite 
weighed approximately 907 kg, and had a 
power output of 400 watts through a 
combination of solar cells around the body of 
the satellite and on four deployable paddles. 
Initial design life for each satellite was a short 
1.25 years. The DSP Phase I satellite was 
designed to provide early warning against 
both Soviet and Chinese ICBMs and Soviet 
short range SLBMs around the Continental 
United States (CONUS). This warning was 
provided by an IR sensor array of 2000 Lead 
Sulphide (PbS) detectors which gave below-
the-horizon (BTH) coverage. 

 

 

http://space.skyrocket.de/doc_sdat/dsp-1.htm�
http://space.skyrocket.de/doc_stage/transtage.htm�
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Launch Date: 1971-05-05 
Launch Vehicle: Titan 
Launch Site: Cape Canaveral, United States 
Mass: 1500.0 kg 

 

 

 

Kosmos 410 (Zenit-2M #18, 
Gektor #18) & Nauka 

 

Cosmos 410 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. 

Launch Date: 1971-05-06 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 5900.0 kg 

 

Kosmos 411 (Strela-1M #9) 
Kosmos 412 (Strela-1M #10) 
 Kosmos 413 (Strela-1M #11) 
 Kosmos 414 (Strela-1M #12) 
 Kosmos 415 (Strela-1M #13) 
 Kosmos 416 (Strela-1M #14) 
 Kosmos 417 (Strela-1M #15) 
 Kosmos 418 (Strela-1M #16) 

 

The lowest level of the three-tier 
communications satellite constellation was 
populated with two distinct systems devoted to 
military and government communications. 
Both systems were assessed to be simple 
store-dump repeaters which were particularly 
useful in relaying traffic between the Russian 
Federation and overseas stations or forces. 
These Strela (which means "Arrow" in 
Russian) satellites recorded radio messages 
transmitted by Russian intelligence agents 
worldwide and relayed them when flying over 
Moscow. Debuting in 1970 was a system of 
small (61 kg, 0.80 m by 0.75 m) relay satellites 
launched from Plesetsk by the Kosmos 

booster in groups of eight. Although the mean 
altitude of this constellation was near 1500 km, 
each set of eight Strela 1 satellites was 
normally dispersed into slightly elliptical orbits 
with mean altitudes between 1430 and 1490 
km. The intentional orbital period differences 
of about 0.15 min ensured that the satellites 
would become randomly spaced about the 
orbital plane shortly after launch. Unlike the 
lower altitude constellation, this network relied 
on a single orbital plane with an inclination of 
74 deg which was replenished on the average 
of once each year. The last mission in this 
network was in June 1992, and the network 
has now been superseded by the more 
modern and capable Strela 3 system. 

Launch Date: 1971-05-07 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 40.0 kg 
 

 
 

Mariner 8/Mariner-H 
 

El Mariner H también conocido como Mariner 
8, formaba junto con el Mariner 9, parte del 
proyecto Mariner Mars 71. Las dos sondas 
tenían como objetivo colocarse en la órbita 

http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=MARINH�
http://es.wikipedia.org/wiki/Mariner_9�
http://es.wikipedia.org/wiki/Proyecto_Mariner_Mars_71�
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de Marte y enviarnos imágenes y datos. El 
Mariner 8 fue lanzado desde un cohete Atlas 
Centaur SLV-3C (AC-24). El motor principal 
de la etapa Centauro fue encendido durante 
265 s tras el lanzamiento, pero la etapa 
superior comenzó a oscilar y quedó fuera de 
control debido a una señal electrónica 
errónea. 

La etapa Centauro se apagó a los 365 s tras 
el lanzamiento debido a la falta de 
combustible en el cohete a causa del giro 
incontrolado. La etapa y la sonda se 
separaron y reentraron en la atmósfera 
terrestre aproximadamente a 1.500 km de 
distancia del lugar de lanzamiento, cayendo 
en el Océano Atlántico a unos 560 km al 
norte de Puerto Rico. 

 
La Nave  

La sonda Mariner 8 fue construida sobre una 
estructura octogonal de magnesio, de 45,7 
cm de altura y 138,4 cm en diagonal. 
Montados en la parte superior de la 
estructura se encontraban dos tanques de 
propulsión con el combustible, el motor de 

maniobras orbitales, una antena de baja 
ganancia de 1,44 m de largo y una antena 
parabólica para las comunicaciones con la 
Tierra. 

Una plataforma móvil estaba montada en la 
parte baja de la estructura, donde estaban 
acoplados los instrumentos científicos 
(cámaras de TV de ángulo ancho y estrecho, 
radiómetro infrarrojo, espectrómetro 
ultravioleta y espectrómetro interferómetro 
infrarrojo). 

La altura total de la nave era de 2,28 m y la 
masa en el momento del lanzamiento fue de 
997,9 kg, de los que 439,1 eran de 
combustible. La instrumentación científica 
tenía un peso total de 63,1 kg. La electrónica 
para las comunicaciones, comandos y control 
de la sonda estaban dentro de la estructura 
principal. 

Para la obtención de energía constaba de 4 
paneles solares con unas dimensiones de 90 
x 215 cm, extendidos desde la parte superior 
de la estructura. Cada grupo de dos paneles 
solares media 689 cm de lado a lado. La 
energía de la nave la proporcionaban un total 
de 14.742 células solares en los 4 paneles 
con una superficie total de 7,7 m². La 
producción de electricidad llegaba a los 800 
W en la Tierra y a 500 W en la orbita 
marciana. La energía era almacenada en 
baterías de níquel-cadmio con una capacidad 
de 20 A/h 

La propulsión se obtenía por medio de un 
motor con un empuje máximo de 1340 N y 
que podía reencenderse más de 5 veces. El 
propelente era monometil hidracina y 
tetroxido de nitrógeno. Dos conjuntos de seis 
toberas de orientación de gas nitrógeno 
estaban colocadas al final de los paneles 
solares. 

La orientación se obtenía con la localización 
realizada por un sensor solar, un seguidor de 
estrellas, giroscopios y una unidad de 
referencia inercial junto a un acelerómetro. 
La sonda tenia un sistema de control termal 

http://es.wikipedia.org/wiki/Marte_(planeta)�
http://es.wikipedia.org/wiki/Atlas_(cohete)�
http://es.wikipedia.org/wiki/Centauro_(cohete)�
http://es.wikipedia.org/wiki/Centauro_(cohete)�
http://es.wikipedia.org/wiki/Magnesio�
http://es.wikipedia.org/wiki/Antena_parabÃ³lica�
http://es.wikipedia.org/wiki/Antena_parabÃ³lica�
http://es.wikipedia.org/wiki/Antena_parabÃ³lica�
http://es.wikipedia.org/wiki/RadiÃ³metro�
http://es.wikipedia.org/wiki/Infrarrojo�
http://es.wikipedia.org/wiki/EspectrÃ³metro�
http://es.wikipedia.org/wiki/Ultravioleta�
http://es.wikipedia.org/wiki/EspectrÃ³metro�
http://es.wikipedia.org/wiki/InterferÃ³metro�
http://es.wikipedia.org/wiki/Infrarrojo�
http://es.wikipedia.org/wiki/Panel_solar�
http://es.wikipedia.org/wiki/Pila_elÃ©ctrica�
http://es.wikipedia.org/wiki/Amperio�
http://es.wikipedia.org/wiki/Newton_(unidad)�
http://es.wikipedia.org/wiki/Hidracina�
http://es.wikipedia.org/w/index.php?title=Tetroxido_de_nitr%C3%B3geno&action=edit&redlink=1�
http://es.wikipedia.org/wiki/Tobera�
http://es.wikipedia.org/wiki/NitrÃ³geno�
http://es.wikipedia.org/w/index.php?title=Sensor_solar&action=edit&redlink=1�
http://es.wikipedia.org/w/index.php?title=Seguidor_de_estrellas&action=edit&redlink=1�
http://es.wikipedia.org/w/index.php?title=Seguidor_de_estrellas&action=edit&redlink=1�
http://es.wikipedia.org/w/index.php?title=Seguidor_de_estrellas&action=edit&redlink=1�
http://es.wikipedia.org/wiki/Giroscopo�
http://es.wikipedia.org/w/index.php?title=Unidad_de_referencia_inercial&action=edit&redlink=1�
http://es.wikipedia.org/w/index.php?title=Unidad_de_referencia_inercial&action=edit&redlink=1�
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pasivo basado en el uso de paneles móviles 
en las ocho caras de la nave y de aislantes 
térmicos. 

El control de la sonda lo llevaba un 
ordenador central y un secuenciador que 
tenia una memoria de hasta 512 palabras. El 
sistema de comandos estaba programado 
con 86 comandos directos, 4 comandos 
cuantitativos y 5 comandos de control. Los 
datos eran almacenados en un grabador de 
cinta digital de carrete. La cinta de 168 
metros y 8 pistas podía almacenar 180 
millones de bits grabados a una velocidad de 
132 kbits/s. El envío de los datos a la Tierra 
podía ser realzado a 16, 8, 4, 2 y 1 kbit/s, 
usando dos pistas al mismo tiempo. 

Las telecomunicaciones se llevan a cabo por 
dos transmisores en banda S de 10 y 20 W y 
se recibían por un receptor a través de la 
antena parabólica de alta ganancia, la antena 
de cuerno de media ganancia o la antena de 
baja ganancia omnidireccional. 

Debido al fallo en el lanzamiento, ninguno de 
los instrumentos (iguales a los del Mariner 9) 
llegó a funcionar. 

Mariner Mars 71 Project 

The Mariner Mars 71 project consisted of two 
spacecraft (Mariners H and I), each of which 
would be inserted into a Martian orbit, and 
each of which would perform a separate but 
complementary mission. Either spacecraft 
could perform either of the two missions. The 
two spacecraft would have orbited the planet 
Mars a minimum of 90 days, during which 
time data would be gathered on the 
composition, density, pressure, and 
temperature of the atmosphere, and the 
composition, temperature, and topography of 
the surface. Approximately 70 percent of the 
planetary surface was to be covered, and 
temporal as well as spatial variations would 
be observed. Some of the objectives of the 
Mariner-H mission were successfully added 
to the Mariner-I (Mariner 9) mission profile.  

Spacecraft and Subsystems 

The Mariner 8 spacecraft was built on an 
octagonal magnesium frame, 45.7 cm deep 
and 138.4 cm across a diagonal. Four solar 
panels, each 215 x 90 cm, extended out from 
the top of the frame. Each set of two solar 
panels spanned 6.89 meters from tip to tip. 
Also mounted on the top of the frame were 
two propulsion tanks, the maneuver engine, a 
1.44 m long low gain antenna mast and a 
parabolic high gain antenna. A scan platform 
was mounted on the bottom of the frame, on 
which were attached the mutually bore-
sighted science instruments (wide- and 
narrow-angle TV cameras, infrared 
radiometer, ultraviolet spectrometer, and 
infrared interferometer spectrometer). The 
overall height of the spacecraft was 2.28 m. 
The launch mass was 997.9 kg, of which 
439.1 kg were expendables. The science 
instrumentation had a total mass of 63.1 kg. 
The electronics for communications and 
command and control were housed within the 
frame.  

Spacecraft power was provided by a total of 
14,742 solar cells which made up the 4 solar 
panels with a total area of 7.7 square meters. 
The solar panels could produce 800 W at 
Earth and 500 W at Mars. Power was stored 
in a 20 amp-hr nickel-cadmium battery. 
Propulsion was provided by a gimbaled 
engine capable of 1340 N thrust and up to 5 
restarts. The propellant was monomethyl 
hydrazine and nitrogen tetroxide. Two sets of 
6 attitude control nitrogen jets were mounted 
on the ends of the solar panels. Attitude 
knowledge was provided by a Sun sensor, a 
Canopus star tracker, gyroscopes, an inertial 
reference unit, and an accelerometer. 
Passive thermal control was achieved 
through the use of louvers on the eight sides 
of the frame and thermal blankets.  

Spacecraft control was through the central 
computer and sequencer which had an 
onboard memory of 512 words. The 
command system was programmed with 86 
direct commands, 4 quantitative commands, 

http://es.wikipedia.org/wiki/Aislante_tÃ©rmico�
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and 5 control commands. Data was stored on 
a digital reel-to-reel tape recorder. The 168 
meter 8-track tape could store 180 million bits 
recorded at 132 kbits/s. Playback could be 
done at 16, 8, 4, 2, and 1 kbit/s using two 
tracks at a time. Telecommunications were 
via dual S-band 10 W/20 W transmitters and 
a single receiver through the high gain 
parabolic antenna, the medium gain horn 
antenna, or the low gain omnidirectional 
antenna.  

Total research, development, launch, and 
support costs for the Mariner series of 
spacecraft (Mariners 1 through 10) was 
approximately $554 million.  

 

Launch Date: 1971-05-09 
Launch Vehicle: Atlas-Centaur 
Launch Site: Cape Canaveral, United States 
Mass: 558.8 kg 
Nominal Power: 500.0 W 

 

 

Kosmos 419 (Mars (2d)) (M-71 
#1) 

 

Otros nombres: 1971-042A  
· Fecha de lanzamiento: 10 de mayo de 
1.971 a las 16:58:42 GMT 
· Masa seca en órbita: 4.650 kg.  
 
La misión 

Esta nave pretendía ser un orbitador de 
Marte y fue lanzada con el propósito principal 
de adelantar a la sonda Mariner 8 de los 
Estados Unidos que había sido lanzada dos 
días antes (sin éxito), para convertirse en el 
primer orbitador marciano. La nave era 
similar al que sería el orbitador de la 
siguiente sonda (Mars 2), con un cuerpo 
principal cilíndrico de 3 metros de alto y dos 
paneles solares en los laterales, así como 
dos grandes antenas parabólicas, 
retrocohetes y tanques de combustible. 
Portaba un instrumento para medir la 
radiación solar aportado por Francia.  

  

 
Cuerpo principal de la nave 

El cohete Protón SL-12/D-1-e puso con éxito 
a la sonda en órbita baja (174 x 159 km) con 
una inclinación de 51.4º. La cuarta etapa 
(Block D) falló en el encendido del motor que 
debía enviarla hacia Marte por lo que la 
órbita decayó y entró en la atmósfera de la 
Tierra dos días después, el 12 de mayo de 
1.971, por lo que fue designada como 
Cosmos 419.  

Una investigación posterior descubrió que el 
reloj que debía activar el motor de la cuarta 
etapa que debía estar programado para 
encenderse 1,5 horas después de llegar a la 
órbita, fue programado para encenderse 1,5 
años después, por lo que nunca llegó a 
encenderse.  
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Launch Date: 1971-05-10 
Launch Vehicle: Proton 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 4650.0 kg 
 

 
 

Kosmos 420 (Zenit-4M #15, 
Rotor #15) 

 

Cosmos 420 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

Launch Date: 1971-05-18 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg 

 

Kosmos 421 (DS-P1-Yu #42) 
 
Cosmos 421 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  
DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 

same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests 

 

Launch Date: 1971-05-19 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 400.0 kg 

 

Mars 2 (M-71 #2) Mars 2 
Lander 

 

Otros nombres: 1971-045A (Orbitador), 1971-
045D (Aterrizador), Mars 2 Orbiter, 05234  
· Fecha de lanzamiento: 19 de mayo de 
1.971 a las 16:22:44 GMT 
· Masa seca en órbita: 2265 kg Orbitador // 
358 kg Aterrizador 

 

Las sondas Mars 2 y Mars 3 eran naves 
idénticas, cada una con un módulo orbital y 
un módulo de descenso acoplado. El 
principal objetivo del orbitador Mars 2 era la 
obtención de imágenes de la superficie 
marciana y de las nubes, determinar la 
temperatura, estudiar la topografía, 
composición y propiedades físicas de la 
superficie, así como medir las propiedades 
de la atmósfera, medir el viento solar y los 
campos magnéticos marciano e 
interplanetario. También actuaría como 
repetidor hacia la Tierra de las señales 
enviadas por el módulo aterrizador.  

 
El principal objetivo científico del modulo de 
descenso Mars 2 era realizar un aterrizaje 
suave en Marte, devolver fotografías de la 
superficie y enviar datos de las condiciones 
meteorológicas así como de la composición 
atmosférica y de las propiedades mecánicas 
y químicas del suelo. La secuencia de 
descenso del aterrizador falló y la nave 
impactó contra la superficie.  
 
Las naves……………………………………….. 
 

http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-045D�
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Entre los dos módulos tenían una masa total 
de 4.650 kilogramos en el momento del 
lanzamiento incluyendo el combustible. La 
altura de la nave era de 4,1 metros y llegaba 
hasta los 5,9 metros de envergadura con los 
dos paneles solares desplegados, mientras 
que el diámetro de la base era de dos 
metros. De la masa total, 3.440 kilogramos 
pertenecían al orbitador cargado de 
combustible y 1.210 kg eran del módulo de 
descenso también con el combustible 
cargado.  

El sistema de propulsión estaba situado en la 
parte inferior del cuerpo cilíndrico de la nave 
que era el principal elemento de la sonda. 
Estaba formado por un tanque de 
combustible cilíndrico dividido en 
compartimentos para alojar el combustible y 
el oxidante. El motor estaba colocado en un 
soporte en la parte baja del tanque y el 
módulo de descenso estaba situado en la 
parte superior del bus del orbitador. Los dos 
paneles solares se extendían en los laterales 
del cilindro y una antena parabólica de 2,5 
metros situada en el lateral junto a los 
radiadores servía para las comunicaciones 
en alta ganancia. ……………………………. 
 
La telemetría era transmitida por la nave a 
928,4 MHz. Los instrumentos y los sistemas 
de navegación estaban situados en la parte 
baja de la sonda y la antena para las 
comunicaciones con el aterrizador estaba 
anclada a los paneles solares. Además la 
nave llevaba tres antenas direccionales de 
baja potencia que se situaban cerca de la 
antena parabólica.  

Instrumentación 
 
Los experimentos científicos se encontraban 
en su mayoría en compartimentos 
herméticamente sellados. La sonda Mars 2 
portaba: 
 
- Un radiómetro infrarrojo de 1 kg de peso 
que trabaja entre las 8 y 40 micras para 
determinar la temperatura de la superficie 
marciana.  
- Un fotómetro para realizar análisis 
espectrales por absorción de las 

concentraciones del vapor de agua 
atmosférico en la línea de las 1,38 micras.  
- Un fotómetro infrarrojo 
- Un fotómetro ultravioleta para detectar el 
argón, oxígeno e hidrógeno atómico. 
- Un sensor Lyman-alfa para detectar 
hidrógeno en la atmósfera superior. 
- Un fotómetro de rango visible que estudiaba 
seis franjas estrechas entre las 0,35 y 0,70 
micras.  
- Un radiotelescopio y un radiómetro para 
determinar la reflectividad de la superficie y la 
atmósfera en el visible (0,3 a 0,6 micras) y la 
radio-reflectividad de la superficie en el rango 
de los 3,4 cm, así como la permeabilidad 
dieléctrica para determinar la temperatura de 
la superficie a 50 centímetros de profundidad. 
- Un espectrómetro infrarrojo para medir la 
banda de absorción del dióxido de carbono 
en la banda de las 2,06 micras, para tener 
una estimación de la abundancia. 
 
Además la sonda llevaba una cámara con 
una longitud focal de 350 milímetros para el 
ángulo estrecho y de 52 milímetros para el 
ángulo ancho, ambas en el mismo eje y con 
varios filtros de luz en rojo, verde, azul y 
ultravioleta. El sistema de imágenes devolvía 
fotografías escaneadas de 1000 x 1000 
píxeles con una resolución entre los 10 y los 
100 metros, obtenidas en un laboratorio de 
imagen que llevaba la sonda.  

 

 
Foto:Marte visto desde lejos por la Mars 2 

 



Cronología de lanzamientos espaciales  34 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

Se llevaron a cabo experimentos de radio-
ocultación cuando las transmisiones de radio 
atravesaban la atmósfera, obteniendo nueva 
información sobre su estructura al observar la 
refracción de la señal. Durante el vuelo hasta 
Marte se realizaron medidas de los rayos 
cósmicos galácticos y de la radiación solar. 
Ocho sensores independientes de plasma 
electrostático estaban a bordo para 
determinar la velocidad, temperatura y 
composición del viento solar en el rango 
entre los 30 y los 10.000 eV. Un 
magnetómetro de tres ejes que servía para 
medir los campos magnéticos 
interplanetarios y marciano, estaba colocado 
en un brazo extensible situado en un panel 
solar.  
 
La misión………………………………………… 
 
La sonda Mars 2 fue lanzada hacia Marte 
impulsada por la última etapa del cohete 
lanzador llamada Tyazheliy Sputnik (71-
045C). Se realizaron dos maniobras de 
corrección de la trayectoria los días 17 de 
junio y 20 de noviembre. El módulo orbital 
soltó el módulo de descenso unas 4 horas y 
media antes de llegar a Marte el día 27 de 
noviembre de 1.971…………………………… 
 
El módulo de descenso entró en la atmósfera 
marciana a una velocidad de 6 kilómetros por 
segundo y en un ángulo más acentuado de lo 
previsto. Esto provocó un fallo en el sistema 
de descenso y el aterrizador se estrelló 
contra el suelo marciano a 4º Norte y 47º 
Oeste.  
 
Mientras tanto el motor de la sonda orbital 
era encendido para frenar su velocidad y 
colocarse en una órbita de 1.380 x 24.940 
kilómetros, con un periodo orbital de 18 horas 
y una inclinación de 48,9º. Los instrumentos 
científicos eran encendidos unos 30 minutos 
antes de llegar al periapsis.  

Los orbitadores Mars 2 y Mars 3 enviaron 
grandes cantidades de datos a nuestro 
planeta entre diciembre de 1.971 y marzo de 
1.972, aunque las transmisiones continuaron 
hasta el mes de agosto. Se anunció que 
ambas sondas finalizaron sus operaciones el 

22 de agosto de 1.972, tras completar la 
sonda Mars 2 un total de 362 órbitas a Marte 
y un total de 20 órbitas la sonda Mars 3. En 
total realizaron 60 fotografías.  

 

 
Foto: Marte visto por el Orbitador Mars 2 

 

Las imágenes obtenidas junto con los datos 
revelaron montañas de 22 kilómetros de 
altura, la presencia de oxígeno e hidrógeno 
atómico en la atmósfera superior, 
temperaturas en la superficie entre los -
110ºC y los +13ºC, presiones superficiales de 
entre 5,5 y 6 milibares, concentraciones de 
vapor de agua 5000 veces inferiores a las de 
la Tierra. También se detectó que la 
ionosfera comenzaba entre los 80 y 110 
kilómetros de altura y que se hallaban 
presentes granos de las tormentas de polvo 
hasta los 7 kilómetros de altura. Los datos 
permitieron la realización de mapas de 
relieve de la superficie, así como valiosa 
información sobre la gravedad y campos 
magnéticos de Marte. 
 
Mars 2 Lander…………………………………... 
 
El módulo de descenso de Mars 2 estaba 
situado en la parte del orbitador contraria al 
sistema de propulsión. Tenía forma de esfera 
de 1,2 metros de diámetro y un escudo de 
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frenado de 2,9 metros de diámetro con forma 
cónica. El sistema de descenso lo formaban 
un conjunto de paracaídas y los retrocohetes. 
Cargado de combustible este módulo tenía 
un peso total de 1.210 kg, de los que la 
cápsula esférica tenía 358 kilogramos.  
 
Un sistema de control automático consistente 
en pequeños motores de gas y contenedores 
presurizados de nitrógeno servían para 
controlar la orientación. Cuatro pequeños 
cohetes estaban colocados alrededor del 
cono para controlar el cabeceo y el balanceo 
durante el descenso. El paracaídas principal 
y el auxiliar, el motor para el aterrizaje y el 
altímetro radar estaban colocados en la parte 
superior del módulo. Se colocaron bloques 
de espuma aislante como protección para 
absorber el choque contra el suelo. La 
cápsula de aterrizaje tenía cuatro pétalos 
triangulares que se abrían tras el aterrizaje, 
para equilibrar la nave y dejar al descubierto 
los instrumentos. ……………………………. 
 
Instrumentación 
 
El aterrizador llevaba como instrumentación 
científica: 
 
- Dos cámaras de televisión que permitían 
obtener unas vistas de 360º de la superficie. 
- Un espectrómetro de masas para estudiar 
la composición atmosférica. 
- Sensores de temperatura, presión, 
composición y velocidad del viento 
- Dispositivos para medir las propiedades 
mecánicas y químicas del suelo. 
- Una pala mecánica para buscar 
compuestos orgánicos y signos de vida.  
 
Cuatro antenas colocadas en la parte 
superior proporcionaban las comunicaciones 
con el orbitador a través de los sistemas de 
radio. La nave portaba baterías eléctricas 
que fueron cargadas por el orbitador justo 
antes de la separación. El control de la 
temperatura era mantenido usando aislantes 
térmicos y radiadores. La cápsula de 
aterrizaje fue esterilizada antes del 
lanzamiento para evitar la contaminación del 
ambiente marciano.  

 

 
Maqueta del módulo de descenso Mars-2 

El rover…………………………………………... 
 
Los aterrizadores Mars 2 y Mars 3 portaban 
un pequeño robot con capacidad de moverse 
llamado PROP-M. El robot tenía una masa 
de 4,5 kilogramos y estaba unido al 
aterrizador por un cable para mantener las 
comunicaciones. El rover estaba diseñado 
para ‘andar’ usando un par de esquís que le 
permitían desplazarse hasta unos 15 metros, 
la longitud del cable. El rover portaba un 
penetrómetro dinámico y un medidor de 
radiación. El robot tenía forma de caja con 
una pequeña protuberancia en el centro. A 
cada lado de la caja se encontraban los 
esquíes, que elevaban ligeramente el robot 
sobre la superficie. Delante de la caja se 
encontraba una barra de detección de 
obstáculos. El rover debía desplegarse tras el 
aterrizaje, siendo portado por un brazo 
robótico que lo colocaría delante de las 
cámaras de televisión. Tras moverse un 
poco, debía realizar un análisis del suelo 
cada 1,5 metros. Las huellas dejadas en la 
superficie además servirían para conocer las 
características del terreno. 

  
La misión………………………………………… 
 
El modulo de descenso se separó del 
orbitador el 27 de noviembre de 1.971, unas 
4 horas y media antes de llegar al planeta 
rojo. La nave entró en la atmósfera marciana 
a una velocidad de 6 kilómetros por segundo 
y en un ángulo más acentuado de lo previsto. 
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La secuencia de descenso quedó alterada, 
provocando un fallo en el sistema de 
descenso que hizo que los paracaídas no se 
desplegaran, por lo que el aterrizador se 
estrelló contra el suelo marciano a 4º Norte y 
47º Oeste. Aunque de forma accidentada, el 
módulo de aterrizaje Mars 2 fue el primer 
objeto fabricado por el ser humano en 
alcanzar la superficie marciana.  

 The Mars 2 and Mars 3 missions consisted 
of identical spacecraft, each with a bus/orbiter 
module and an attached descent/lander 
module. The primary scientific objectives of 
the Mars 2 orbiter were to image the martian 
surface and clouds, determine the 
temperature on Mars, study the topography, 
composition and physical properties of the 
surface, measure properties of the 
atmosphere, monitor the solar wind and the 
interplanetary and martian magnetic fields, 
and act as a communications relay to send 
signals from the lander to Earth.  

Spacecraft and Subsystems 

The attached orbiter/bus and descent module 
had a mass of approximately 4650 kg at 
launch (including fuel) and was 4.1 meters 
high, 5.9 meters across the two solar panel 
wings, and had a base diameter of 2 meters. 
The mass of the orbiter/bus was about 3440 
kg fully fueled, and the fueled mass of the 
descent/lander module was about 1210 kg. 
The propulsion system was situated at the 
bottom of the cylindrical spacecraft body and 
was the main structural element of the orbiter. 
It consisted of a cylindrical fuel tank divided 
into separate compartments for fuel and 
oxidizer. The central part of the main body 
was composed primarily of this fuel tank. The 
engine was mounted on a gimbal on the 
lower surface of the tank. The descent 
module was mounted on top of the orbiter 
bus. The two solar arrays extended from the 
sides of the cylinder and a 2.5 meter diameter 
parabolic high-gain communications antenna 
and radiators were also mounted on the side. 
Telemetry was transmitted by the spacecraft 
at 928.4 MHz. The instruments and 
navigation system were located around the 

bottom of the craft. Antennae for 
communications with the lander were affixed 
to the solar panels. Three low power 
directional antennae extended from the main 
body near the parabolic antenna.  

Scientific Instrumentation 

For scientific experiments (most mounted in a 
hermetically sealed compartment) the Mars 2 
orbital bus carried: a 1 kg infrared radiometer 
with an 8- to 40-micron range to determine 
the temperature of the martian surface to -
100 degrees C; a photometer to conduct 
spectral analysis by absorption of 
atmospheric water vapor concentrations in 
the 1.38-micron line; an infrared photometer; 
an ultraviolet photometer to detect atomic 
hydrogen, oxygen, and argon; a Lyman-alpha 
sensor to detect hydrogen in the upper 
atmosphere; a visible range photometer 
covering six narrow ranges between 0.35 and 
0.70 microns; a radiotelescope and 
radiometer instrument to determine the 
reflectivity of the surface and atmosphere in 
the visible (0.3 to 0.6 microns) and the radio-
reflectivity of the surface in the 3.4 cm range 
and the dielectric permeability to give a 
temperature estimate to a depth of 35 to 50 
cm below the surface; and an infrared 
spectrometer to measure the 2.06 micron 
carbon dioxide absorption band, allowing an 
estimate of the abundance along a line of 
sight to determine the optical thickness of the 
atmosphere and hence the surface relief.  

Additionally, the craft carried a 
phototelevision unit with one 350 mm focal 
length 4 degree narrow angle camera and 
one 52 mm focal length wide angle camera, 
on the same axis and having several light 
filters, including red, green, blue, and UV. 
The imaging system returned 1000 x 1000 
element scanned pictures with a resolution of 
10 to 100 meters by facsimile after 
development in an automatic onboard 
laboratory. Radio occultation experiments 
were also performed when communications 
transmissions passed through the martian 
atmosphere in which the refraction of the 
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signals gave information on the atmospheric 
structure. During the flight to Mars, 
measurements were made of galactic cosmic 
rays and solar corpuscular radiation. Eight 
separate narrow angle electrostatic plasma 
sensors were on board to determine the 
speed, temperature, and composition of the 
solar wind in the range 30 to 10,000 eV. A 
three axis magnetometer to measure the 
interplanetary and martian fields was 
mounted on a boom extending from one of 
the solar panels.  

Mission Profile 

Mars 2 was launched towards Mars from a 
Tyazheliy Sputnik (71-045C) Earth orbiting 
platform. Mid-course corrections were made 
on 17 June and 20 November. Mars 2 
released the descent module (71-045D) 4.5 
hours before reaching Mars on 27 November 
1971. The descent module entered the 
martian atmosphere at roughly 6.0 km/s at a 
steeper angle than planned. The descent 
system malfunctioned and the lander crashed 
at 45 deg S, 313 deg W, delivering the Soviet 
Union coat of arms to the surface. 
Meanwhile, the orbiter engine performed a 
burn to put the spacecraft into a 1380 x 
24,940 km, 18 hour orbit about Mars with an 
inclination of 48.9 degrees. Scientific 
instruments were generally turned on for 
about 30 minutes near periapsis. The Mars 2 
and 3 orbiters sent back a large volume of 
data covering the period from December 
1971 to March 1972, although transmissions 
continued through August. It was announced 
that Mars 2 and 3 had completed their 
missions by 22 August 1972, after 362 orbits 
completed by Mars 2 and 20 orbits by Mars 3. 
The probes sent back a total of 60 pictures. 
The images and data revealed mountains as 
high as 22 km, atomic hydrogen and oxygen 
in the upper atmosphere, surface 
temperatures ranging from -110 C to +13 C, 
surface pressures of 5.5 to 6 mb, water vapor 
concentrations 5000 times less than in 
Earth's atmosphere, the base of the 
ionosphere starting at 80 to 110 km altitude, 
and grains from dust storms as high as 7 km 
in the atmosphere. The data enabled creation 

of surface relief maps, and gave information 
on the martian gravity and magnetic fields.  

 

Launch Date: 1971-05-19 
Launch Vehicle: Proton Booster Plus Upper 
Stage and Escape Stages 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 2265.0 kg 

 

Kosmos 422 (Tsiklon #9) 
 

Cosmos 422 was part of a 6-satellite Soviet 
military navigation system distributed in orbital 
planes spaced 30 degrees apart, and 
launched from the Plesetsk cosmodrome 
aboard a Kosmos 3 rocket. Navigation 
information was derived from Doppler-shifted 
VHF transmissions (approximately 150 and 
400 MHz) of the satellite position and orbital 
data. By acquiring fixes from several satellite, 
a user's location could be calculated with an 
accuracy of 100 m. The time needed to 
ascertain a position was dependent upon the 
user's latitude and the number of operational 
spacecraft in orbit. Normally, accurate location 
determination could be made within 1-2 hours. 

 

Launch Date: 1971-05-22 
Launch Vehicle: Kosmos-3 
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Launch Site: Plesetsk, U.S.S.R 
Mass: 680.0 k 

Kosmos 423 (DS-P1-Yu #43) 
 

Cosmos 423 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

Launch Date: 1971-05-27 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 400.0 kg 

 

Kosmos 424 (Zenit-4M #16,  
Rotor #16) 

 

Cosmos 424 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. 

 

Launch Date: 1971-05-28 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 

 

Mars 3 (M-71 #3)/ Mars 3 
Lander 

 
  

· Otros nombres: 1971-049A (Orbitador), 
Mars 3 Orbiter, 05252, 1971-049F 
(Aterrizador) 
· Fecha de lanzamiento: 28 de mayo de 
1.971 a las 15:26:30 GMT 

· Masa seca en órbita: 2265 kg Orbitador // 
358 kg Aterrizador 

Las sondas Mars 2 y Mars 3 eran naves 
idénticas, cada una con un módulo orbital y 
un módulo de descenso acoplado. El 
principal objetivo del orbitador Mars 3 era la 
obtención de imágenes de la superficie 
marciana y de las nubes, determinar la 
temperatura, estudiar la topografía, 
composición y propiedades físicas de la 
superficie, así como medir las propiedades 
de la atmósfera, medir el viento solar y los 
campos magnéticos marciano e 
interplanetario. También actuaría como 
repetidor hacia la Tierra de las señales 
enviadas por el módulo aterrizador.  

 

 
Foto: Módulo orbitador y de descenso en 

configuración de vuelo 

 

El principal objetivo científico del modulo de 
descenso Mars 3 era realizar un aterrizaje 
suave en Marte, devolver fotografías de la 
superficie y enviar datos de las condiciones 
meteorológicas así como de la composición 
atmosférica y de las propiedades mecánicas 
y químicas del suelo. La sonda Mars 3 fue la 
primera que realizó un aterrizaje suave en la 
superficie de Marte……………………… 
 
Las naves………………………………………. 
 
Entre los dos módulos tenían una masa total 
de 4.650 kilogramos en el momento del 
lanzamiento incluyendo el combustible. La 
altura de la nave era de 4,1 metros y llegaba 
hasta los 5,9 metros de envergadura con los 
dos paneles solares desplegados, mientras 
que el diámetro de la base era de dos 
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metros. De la masa total, 3.440 kilogramos 
pertenecían al orbitador cargado de 
combustible y 1.210 kg eran del módulo de 
descenso también con el combustible 
cargado.  

El sistema de propulsión estaba situado en la 
parte inferior del cuerpo cilíndrico de la nave 
que era el principal elemento de la sonda. 
Estaba formado por un tanque de 
combustible cilíndrico dividido en 
compartimentos para alojar el combustible y 
el oxidante. El motor estaba colocado en un 
soporte en la parte baja del tanque y el 
módulo de descenso estaba situado en la 
parte superior del bus del orbitador. Los dos 
paneles solares se extendían en los laterales 
del cilindro y una antena parabólica de 2,5 
metros situada en el lateral junto a los 
radiadores servía para las comunicaciones 
en alta ganancia.  

 

 
Foto:Esquema de la nave 

 
La telemetría era transmitida por la nave a 
928,4 MHz. Los instrumentos y los sistemas 
de navegación estaban situados en la parte 
baja de la sonda y la antena para las 
comunicaciones con el aterrizador estaba 
anclada a los paneles solares. Además la 
nave llevaba tres antenas direccionales de 
baja potencia que se situaban cerca de la 
antena parabólica 

 Instrumentación 
 
Los experimentos científicos se encontraban 
en su mayoría en compartimentos 
herméticamente sellados. La sonda Mars 3 
portaba: 

 
- Un radiómetro infrarrojo de 1 kg de peso 
que trabaja entre las 8 y 40 micras para 
determinar la temperatura de la superficie 
marciana.  
- Un fotómetro para realizar análisis 
espectrales por absorción de las 
concentraciones del vapor de agua 
atmosférico en la línea de las 1,38 micras.  
- Un fotómetro infrarrojo 
- Un fotómetro ultravioleta para detectar el 
argón, oxígeno e hidrógeno atómico. 
- Un sensor Lyman-alfa para detectar 
hidrógeno en la atmósfera superior. 
- Un fotómetro de rango visible que estudiaba 
seis franjas estrechas entre las 0,35 y 0,70 
micras.  
- Un radiotelescopio y un radiómetro para 
determinar la reflectividad de la superficie y la 
atmósfera en el visible (0,3 a 0,6 micras) y la 
radio-reflectividad de la superficie en el rango 
de los 3,4 cm, así como la permeabilidad 
dieléctrica para determinar la temperatura de 
la superficie a 50 centímetros de profundidad. 
- Un espectrómetro infrarrojo para medir la 
banda de absorción del dióxido de carbono 
en la banda de las 2,06 micras, para tener 
una estimación de la abundancia. 
 
Además la sonda llevaba una cámara con 
una longitud focal de 350 milímetros para el 
ángulo estrecho y de 52 milímetros para el 
ángulo ancho, ambas en el mismo eje y con 
varios filtros de luz en rojo, verde, azul y 
ultravioleta. El sistema de imágenes devolvía 
fotografías escaneadas de 1000 x 1000 
píxeles con una resolución entre los 10 y los 
100 metros, obtenidas en un laboratorio de 
imagen que llevaba la sonda.  

 

 
Imagen desde la órbita 
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Se llevaron a cabo experimentos de radio-
ocultación cuando las transmisiones de radio 
atravesaban la atmósfera, obteniendo nueva 
información sobre su estructura al observar la 
refracción de la señal. Durante el vuelo hasta 
Marte se realizaron medidas de los rayos 
cósmicos galácticos y de la radiación solar. 
Ocho sensores independientes de plasma 
electrostático estaban a bordo para 
determinar la velocidad, temperatura y 
composición del viento solar en el rango 
entre los 30 y los 10.000 eV. Un 
magnetómetro de tres ejes que servía para 
medir los campos magnéticos 
interplanetarios y marciano, estaba colocado 
en un brazo extensible situado en un panel 
solar.  

Este orbitador llevaba además un 
experimento francés que no llevaba la sonda 
Mars 2. Se llamaba Spectrum-1 y servía para 
medir la radiación solar a longitudes de onda 
métricas, en conjunción con receptores en la 
Tierra para estudiar las causas de las 
erupciones solares. La antena del Spectrum-
1 estaba montada en uno de los paneles 
solares.  
 
La misión 

La sonda Mars 3 fue lanzada hacia Marte 
impulsada por la última etapa del cohete 
lanzador llamada Tyazheliy Sputnik (71-
049C). Se realizó una maniobra de 
corrección de la trayectoria el día 8 de junio. 
El módulo orbital soltó el módulo de 
descenso (71-049F) unas 4 horas y 35 
minutos antes de llegar a Marte el día 2 de 
diciembre de 1.971 a las 09:14 GMT. 
 
El módulo de descenso entró en la atmósfera 
marciana a una velocidad de 5,7 kilómetros 
por segundo. Usando el frenado 
aerodinámico, los paracaídas y los 
retrocohetes, la sonda de descenso logró un 
aterrizaje suave a 45ºS y 158ºO y comenzó 
sus operaciones. Sin embargo, tras 20 
segundos de trabajo los instrumentos se 
pararon por razones desconocidas, quizás 
como resultado de la masiva tormenta de 
polvo que estaba teniendo lugar en el 
momento del aterrizaje.  

 
Mientras tanto el orbitador había sufrido una 
pérdida parcial de combustible y no tuvo el 
suficiente como para colocarse en la órbita 
planeada de 25 horas. El motor realizó un 
encendido que quedó truncado y colocó a la 
Mars 3 en una órbita de 12 días y 19 horas 
de duración, con una inclinación de 48.9º.  
 
Los orbitadores Mars 2 y Mars 3 enviaron 
grandes cantidades de datos a nuestro 
planeta entre diciembre de 1.971 y marzo de 
1.972, aunque las transmisiones continuaron 
hasta el mes de agosto. Se anunció que 
ambas sondas finalizaron sus operaciones el 
22 de agosto de 1.972, tras completar la 
sonda Mars 2 un total de 362 órbitas a Marte 
y un total de 20 órbitas la sonda Mars 3. En 
total realizaron 60 fotografías. 

 
Imagen desde la órbita 

Las imágenes obtenidas junto con los datos 
revelaron montañas de 22 kilómetros de 
altura, la presencia de oxígeno e hidrógeno 
atómico en la atmósfera superior, 
temperaturas en la superficie entre los -
110ºC y los +13ºC, presiones superficiales de 
entre 5,5 y 6 milibares, concentraciones de 
vapor de agua 5000 veces inferiores a las de 
la Tierra. También se detectó que la 
ionosfera comenzaba entre los 80 y 110 
kilómetros de altura y que se hallaban 
presentes granos de las tormentas de polvo 
hasta los 7 kilómetros de altura. Los datos 
permitieron la realización de mapas de 
relieve de la superficie, así como valiosa 
información sobre la gravedad y campos 
magnéticos de Marte. 
 
Mars 3 Lander 
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El módulo de descenso de Mars 3 estaba 
situado en la parte del orbitador contraria al 
sistema de propulsión. Tenía forma de esfera 
de 1,2 metros de diámetro y un escudo de 
frenado de 2,9 metros de diámetro con forma 
cónica. El sistema de descenso lo formaban 
un conjunto de paracaídas y los retrocohetes. 
Cargado de combustible este módulo tenía 
un peso total de 1.210 kg, de los que la 
cápsula esférica tenía 358 kilogramos.  

 
El Lander desplegado 

Un sistema de control automático consistente 
en pequeños motores de gas y contenedores 
presurizados de nitrógeno servían para 
controlar la orientación. Cuatro pequeños 
cohetes estaban colocados alrededor del 
cono para controlar el cabeceo y el balanceo 
durante el descenso. El paracaídas principal 
y el auxiliar, el motor para el aterrizaje y el 
altímetro radar estaban colocados en la parte 
superior del módulo. Se colocaron bloques 
de espuma aislante como protección para 
absorber el choque contra el suelo. La 
cápsula de aterrizaje tenía cuatro pétalos 
triangulares que se abrían tras el aterrizaje, 
para equilibrar la nave y dejar al descubierto 
los instrumentos.  

Instrumentación: 
 
El aterrizador llevaba como instrumentación 
científica: 
 
- Dos cámaras de televisión que permitían 
obtener unas vistas de 360º de la superficie. 
- Un espectrómetro de masas para estudiar 

la composición atmosférica. 
- Sensores de temperatura, presión, 
composición y velocidad del viento 
- Dispositivos para medir las propiedades 
mecánicas y químicas del suelo. 
- Una pala mecánica para buscar 
compuestos orgánicos y signos de vida.  
 
Cuatro antenas colocadas en la parte 
superior proporcionaban las comunicaciones 
con el orbitador a través de los sistemas de 
radio. La nave portaba baterías eléctricas 
que fueron cargadas por el orbitador justo 
antes de la separación. El control de la 
temperatura era mantenido usando aislantes 
térmicos y radiadores. La cápsula de 
aterrizaje fue esterilizada antes del 
lanzamiento para evitar la contaminación del 
ambiente marciano. 

  
El rover 

Los aterrizadores Mars 2 y Mars 3 portaban 
un pequeño robot con capacidad de moverse 
llamado PROP-M. El robot tenía una masa 
de 4,5 kilogramos y estaba unido al 
aterrizador por un cable para mantener las 
comunicaciones. El rover estaba diseñado 
para ‘andar’ usando un par de esquís que le 
permitían desplazarse hasta unos 15 metros, 
la longitud del cable. El rover portaba un 
penetrómetro dinámico y un medidor de 
radiación. El robot tenía forma de caja con 
una pequeña protuberancia en el centro. A 
cada lado de la caja se encontraban los 
esquíes, que elevaban ligeramente el robot 
sobre la superficie. Delante de la caja se 
encontraba una barra de detección de 
obstáculos. El rover debía desplegarse tras el 
aterrizaje, siendo portado por un brazo 
robótico que lo colocaría delante de las 
cámaras de televisión. Tras moverse un 
poco, debía realizar un análisis del suelo 
cada 1,5 metros. Las huellas dejadas en la 
superficie además servirían para conocer las 
características del terreno. 
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El mini-rover soviético 

La misión: 

El módulo de descenso se separó del 
orbitador el 2 de diciembre de 1971 a las 
09:14 GMT. Quince minutos más tarde el 
motor de descenso fue encendido para 
colocar hacia delante el escudo de 
aerofrenado. A las 13:47 GMT el módulo 
entró en la atmósfera marciana a 5,7 km/s y 
con un ángulo menor de 10º. El paracaídas 
de frenado se desplegó correctamente y fue 
seguido por el paracaídas principal que frenó 
la nave hasta lograr una velocidad menor que 
la del sonido. Entonces el escudo térmico fue 
expulsado y se puso en marcha el radar de 
altimetría. A una altura de entre 20 y 30 
metros y con una velocidad de entre 60 y 110 
m/s se desconectó el paracaídas principal y 
se encendieron unos pequeños cohetes 
laterales que lo alejaron de la zona. 
Simultáneamente se encendieron los 
retrocohetes para frenar al máximo. Todo el 
proceso duró unos 3 minutos.  
 
Mars 3 tocó la superficie a unos 20,7 m/s 
aproximadamente a 45ºS y 158ºO a las 
13:50:35 GMT. Los absorbedores del choque 
dentro de la cápsula fueron diseñados para 
evitar el daño a los instrumentos. Los cuatro 
pétalos de la cubierta se abrieron y la sonda 
comenzó a transmitir datos hacia el orbitador 
Mars 3 a las 13:52:05 GMT, unos 90 
segundos tras el aterrizaje.  

 
Unos 20 segundos después, a las 13:52:25, 
la transmisión cesó por completo por causas 

desconocidas y no se recibieron más señales 
desde la superficie marciana. Se desconoce 
si los fallos estaban en el aterrizador o en el 
sistema repetidor del orbitador. En ese 
escaso tiempo se pudo lograr una 
panorámica parcial de una imagen que no 
mostraba detalles y con una iluminación muy 
baja de unos 50 lux. La causa del fallo podría 
estar relacionada con la poderosa tormenta 
de arena que tenía lugar en el momento del 
aterrizaje que podría haber inducido una 
descarga eléctrica, dañando el sistema de 
comunicaciones y lo que también explicaría 
la poca iluminación de la imagen 

.  

 
Única imagen enviada desde la superficie. 
Color añadido posteriormente. La imagen 

posiblemente esté invertida. 

The Mars 2 and Mars 3 missions consisted of 
identical spacecraft, each with a bus/orbiter 
module and an attached descent/lander 
module. The primary scientific objectives of 
the Mars 3 orbiter were to image the martian 
surface and clouds, determine the 
temperature on Mars, study the topography, 
composition and physical properties of the 
surface, measure properties of the 
atmosphere, monitor solar radiation, the solar 
wind and the interplanetary and martian 
magnetic fields, and act as a communications 
relay to send signals from the lander to Earth.  

Spacecraft and Subsystems 

The attached orbiter/bus and descent module 
had a mass of approximately 4650 kg at 
launch (including fuel) and was 4.1 meters 
high, 5.9 meters across the two solar panel 
wings, and had a base diameter of 2 meters. 
The mass of the orbiter/bus was about 3440 
kg fully fueled, and the fueled mass of the 
descent/lander module was about 1210 kg. 
The propulsion system was situated at the 
bottom of the cylindrical spacecraft body and 
was the main structural element of the orbiter. 
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It consisted of a cylindrical fuel tank divided 
into separate compartments for fuel and 
oxidizer. The central part of the main body 
was composed primarily of this fuel tank. The 
engine was mounted on a gimbal on the 
lower surface of the tank. The descent 
module was mounted on top of the orbiter 
bus. The two solar arrays extended from the 
sides of the cylinder and a 2.5 meter diameter 
parabolic high-gain communications antenna 
and radiators were also mounted on the side. 
Telemetry was transmitted by the spacecraft 
at 928.4 MHz. The instruments and 
navigation system were located around the 
bottom of the craft. Antennae for 
communications with the lander were affixed 
to the solar panels. Three low power 
directional antennae extended from the main 
body near the parabolic antenna.  

Scientific Instrumentation 

For scientific experiments (most mounted in a 
hermetically sealed compartment) the Mars 3 
orbital bus carried: a 1 kg infrared radiometer 
with an 8- to 40-micron range to determine 
the temperature of the martian surface to -
100 degrees C; a photometer to conduct 
spectral analysis by absorption of 
atmospheric water vapor concentrations in 
the 1.38-micron line; an infrared photometer; 
an ultraviolet photometer to detect atomic 
hydrogen, oxygen, and argon; a Lyman-alpha 
sensor to detect hydrogen in the upper 
atmosphere; a visible range photometer 
covering six narrow ranges between 0.35 and 
0.70 microns; a radiotelescope and 
radiometer instrument to determine the 
reflectivity of the surface and atmosphere in 
the visible (0.3 to 0.6 microns) and the radio-
reflectivity of the surface in the 3.4 cm range 
and the dielectric permeability to give a 
temperature estimate to a depth of 35 to 50 
cm below the surface; and an infrared 
spectrometer to measure the 2.06 micron 
carbon dioxide absorption band, allowing an 
estimate of the abundance along a line of 
sight to determine the optical thickness of the 
atmosphere and hence the surface relief.  

Additionally, the craft carried a 
phototelevision unit with one 350 mm focal 
length 4 degree narrow angle camera and 
one 52 mm focal length wide angle camera, 
on the same axis and having several light 
filters, including red, green, blue, and UV. 
The imaging system returned 1000 x 1000 
element scanned pictures with a resolution of 
10 to 100 meters by facsimile after 
development in an automatic onboard 
laboratory. Radio occultation experiments 
were also performed when communications 
transmissions passed through the martian 
atmosphere in which the refraction of the 
signals gave information on the atmospheric 
structure. During the flight to Mars, 
measurements were made of galactic cosmic 
rays and solar corpuscular radiation. Eight 
separate narrow angle electrostatic plasma 
sensors were on board to determine the 
speed, temperature, and composition of the 
solar wind in the range 30 to 10,000 eV. A 
three axis magnetometer to measure the 
interplanetary and martian fields was 
mounted on a boom extending from one of 
the solar panels. The Mars 3 orbiter also 
carried a French-built experiment which was 
not carried on Mars 2. Called Spectrum 1, the 
instrument measured solar radiation at metric 
wavelengths in conjunction with Earth-based 
receivers to study the cause of solar 
outbursts. The Spectrum 1 antenna was 
mounted on one of the solar panels.  

Mission Profile 

Mars 3 was launched towards Mars from a 
Tyazheliy Sputnik (71-049C) Earth orbiting 
platform. A mid-course correction was made 
on 8 June. The descent module (71-049F) 
was released at 09:14 UT on 2 December 
1971, 4 hours 35 minutes before reaching 
Mars. The descent module entered the 
martian atmosphere at roughly 5.7 km/s. 
Through aerodynamic braking, parachutes, 
and retro-rockets, the lander achieved a soft 
landing at 45 S, 158 W and began 
operations. However, after 20 sec the 
instruments stopped working for unknown 
reasons, perhaps as a result of the massive 
surface dust storms raging at the time of 
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landing. Meanwhile, the orbiter had suffered 
from a partial loss of fuel and did not have 
enough to put itself into a planned 25 hour 
orbit. The engine instead performed a 
truncated burn to put the spacecraft into a 
long 12 day, 19 hour period orbit about Mars 
with an inclination thought to be similar to that 
of Mars 2 (48.9 degrees). The Mars 2 and 3 
orbiters sent back a large volume of data 
covering the period from December 1971 to 
March 1972, although transmissions 
continued through August. It was announced 
that Mars 2 and 3 had completed their 
missions by 22 August 1972, after 362 orbits 
completed by Mars 2 and 20 orbits by Mars 3. 
The probes sent back a total of 60 pictures. 
The images and data revealed mountains as 
high as 22 km, atomic hydrogen and oxygen 
in the upper atmosphere, surface 
temperatures ranging from -110 C to +13 C, 
surface pressures of 5.5 to 6 mb, water vapor 
concentrations 5000 times less than in 
Earth's atmosphere, the base of the 
ionosphere starting at 80 to 110 km altitude, 
and grains from dust storms as high as 7 km 
in the atmosphere. The data enabled creation 
of surface relief maps, and gave information 
on the martian gravity and magnetic fields.  

 

Foto: Image of the Mars Prop-M Rover 

The Mars 2 and Mars 3 missions consisted of 
identical spacecraft, each with a bus/orbiter 
module and an attached descent/lander 
module. The primary scientific objective of the 
Mars 3 descent module was to perform a soft 
landing on Mars, return images from the 
surface, and return data on meteorological 
conditions, atmospheric composition, and 
mechanical and chemical properties of the 

soil. Mars 3 was the first spacecraft to make a 
successful soft landing on Mars.  

Spacecraft and Subsystems 

The Mars 3 descent module was mounted on 
the bus/orbiter opposite the propulsion 
system. It consisted of a spherical 1.2 m 
diameter landing capsule, a 2.9 m diameter 
conical aerodynamic braking shield, a 
parachute system and retro-rockets. The 
entire descent module had a fueled mass of 
1210 kg, the spherical landing capsule 
accounted for 358 kg of this. An automatic 
control system consisting of gas micro-
engines and pressurized nitrogen containers 
provided attitude control. Four "gunpowder" 
engines were mounted to the outer edge of 
the cone to control pitch and yaw. The main 
and auxiliary parachutes, the engine to 
initiate the landing, and the radar altimeter 
were mounted on the top section of the 
lander. Foam was used to absorb shock 
within the descent module. The landing 
capsule had four triangular petals which 
would open after landing, righting the 
spacecraft and exposing the instrumentation.  

The lander was equipped with two television 
cameras with a 360 degree view of the 
surface as well as a mass spectrometer to 
study atmospheric composition; temperature, 
pressure, and wind sensors; and devices to 
measure mechanical and chemical properties 
of the surface, including a mechanical scoop 
to search for organic materials and signs of 
life. It also contained a pennant with the 
Soviet coat of arms. Four aerials protruded 
from the top of the sphere to provide 
communications with the orbiter via an 
onboard radio system. The equipment was 
powered by batteries which were charged by 
the orbiter prior to separation. Temperature 
control was maintained through thermal 
insulation and a system of radiators. The 
landing capsule was sterilized before launch 
to prevent contamination of the martian 
environment.  
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Prop-M Rover 

The Mars 2 and 3 landers carried a small 
walking robot called PROP-M. The robot had 
a mass of 4.5 kg and was tethered to the 
lander by a cable for direct communication. 
The rover was designed to "walk" on a pair of 
skis to the limit of the 15 m cable length. The 
rover carried a dynamic penetrometer and a 
radiation densitometer. The main PROP-M 
frame was a squat box with a small protrusion 
at the center. The frame was supported on 
two wide flat skis, one extending down from 
each side elevating the frame slightly above 
the surface. At the front of the box were 
obstacle detection bars. The rover was 
planned to be placed on the surface after 
landing by a manipulator arm and to move in 
the field of view of the television cameras and 
stop to make measurements every 1.5 
meters. The traces of movement in the 
martian soil would also be recorded to 
determine material properties.  

Mission Profile 

The descent module was separated from the 
orbiter on 2 December 1971 at 09:14 UT. 
(There is an uncertainty in the absolute times 
stated here of about 3 minutes.) Fifteen 
minutes later the descent engine was fired to 
point the aeroshield forward. At 13:47 UT the 
module entered the martian atmosphere at 
5.7 km/sec at an angle less than 10 degrees. 
The braking parachute was then deployed, 
followed by the main chute which was reefed 
until the craft dropped below supersonic 
velocity, at which time it was fully deployed, 
the heat shield was ejected, and the radar 
altimeter was turned on. At an altitude of 20 
to 30 meters at a velocity of 60 - 110 m/s the 
main parachute was disconnected and a 
small rocket propelled it off to the side. 
Simultaneously the lander retrorockets were 
fired. The entire atmospheric entry sequence 
took a little over 3 minutes.  

Mars 3 impacted the surface at a reported 
20.7 m/s at approximately 45 degrees S, 158 
degrees W, at 13:50:35 UT. Shock absorbers 

inside the capsule were designed to prevent 
damage to the instruments. The four petal 
shaped covers opened and the capsule 
began transmitting to the Mars 3 orbiter at 
13:52:05 UT, 90 seconds after landing. After 
20 seconds, at 13:52:25, transmission 
stopped for unknown reasons and no further 
signals were received at Earth from the 
martian surface. It is not known whether the 
fault originated with the lander or the 
communications relay on the orbiter. A partial 
panoramic image returned showed no detail 
and a very low illumination of 50 lux. The 
cause of the failure may have been related to 
the extremely powerful martian dust storm 
taking place at the time which may have 
induced a coronal discharge, damaging the 
communications system. The dust storm 
would also explain the poor image lighting 

 

 

 

Launch Date: 1971-05-28 
Launch Vehicle: Proton Booster Plus Upper 
Stage and Escape Stages 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 2265.0 kg 
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Kosmos 425 (Tselina-O #9)  
 

Cosmos 425 was a Soviet ELINT (Electronic 
and Signals Intelligence) satellite launched 
from the Plesetsk cosmodrome.  

From 1965 to 1967 two dedicated ELINT 
systems were tested: the Tselina and the 
Navy's US. Both reached service, since the 
Ministry of Defence could not force a single 
system on the military services.  

Tselina was developed by Yuzhnoye and 
consisted of two satellites: Tselina-O for 
general observations and Tselina-D for 
detailed observations. ELINT systems for 
Tselina were first tested under the Cosmos 
designation in 1962 to 1965. The first Tselina-
O was launched in 1970. The Tselina-D took 
a long time to enter service due to delays in 
payload development and weight growth. The 
whole Tselina system was not operational 
until 1976. Constant improvement resulted in 
Tselina-O being abandoned in 1984 and all 
systems being put on Tselina-D 

 

 
 

Launch Date: 1971-05-29 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 820.0 kg 

 

Mariner 9  

The Mariner Mars 71 mission was planned to 
consist of two spacecraft to orbit Mars on 
complementary missions, but due to the 
failure of Mariner 8 to launch properly, only 
one spacecraft was available. Mariner 9 
combined mission objectives of both Mariner 
8 (mapping 70 % of the Martian surface) and 
Mariner 9 (a study of temporal changes in the 
Martian atmosphere and on the Martian 
surface). For the survey portion of the 
mission, the planetary surface was to be 
mapped with the same resolution as planned 
for the original mission, although the 
resolution of pictures of the polar regions 
would be decreased due to the increased 
slant range. The variable features 
experiments were changed from studies of 
six given areas every 5 days to studies of 
smaller regions every 17 days. Mariner 9 was 
the first spacecraft to orbit another planet.  

Spacecraft and Subsystems 

The Mariner 9 spacecraft was built on an 
octagonal magnesium frame, 45.7 cm deep 
and 138.4 cm across a diagonal. Four solar 
panels, each 215 x 90 cm, extended out from 
the top of the frame. Each set of two solar 
panels spanned 6.89 meters from tip to tip. 
Also mounted on the top of the frame were 
two propulsion tanks, the maneuver engine, a 
1.44 m long low gain antenna mast and a 
parabolic high gain antenna. A scan platform 
was mounted on the bottom of the frame, on 
which were attached the mutually bore-
sighted science instruments (wide- and 
narrow-angle TV cameras, infrared 
radiometer, ultraviolet spectrometer, and 
infrared interferometer spectrometer). The 
overall height of the spacecraft was 2.28 m. 
The launch mass was 997.9 kg, of which 
439.1 kg were expendables. The science 
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instrumentation had a total mass of 63.1 kg. 
The electronics for communications and 
command and control were housed within the 
frame.  

Spacecraft power was provided by a total of 
14,742 solar cells which made up the 4 solar 
panels with a total area of 7.7 square meters. 
The solar panels could produce 800 W at 
Earth and 500 W at Mars. Power was stored 
in a 20 amp-hr nickel-cadmium battery. 
Propulsion was provided by a gimbaled 
engine capable of 1340 N thrust and up to 5 
restarts. The propellant was monomethyl 
hydrazine and nitrogen tetroxide. Two sets of 
6 attitude control nitrogen jets were mounted 
on the ends of the solar panels. Attitude 
knowledge was provided by a Sun sensor, a 
Canopus star tracker, gyroscopes, an inertial 
reference unit, and an accelerometer. 
Passive thermal control was achieved 
through the use of louvers on the eight sides 
of the frame and thermal blankets.  

Spacecraft control was through the central 
computer and sequencer which had an 
onboard memory of 512 words. The 
command system was programmed with 86 
direct commands, 4 quantitative commands, 
and 5 control commands. Data was stored on 
a digital reel-to-reel tape recorder. The 168 
meter 8-track tape could store 180 million bits 
recorded at 132 kbits/s. Playback could be 
done at 16, 8, 4, 2, and 1 kbit/s using two 
tracks at a time. Telecommunications were 
via dual S-band 10 W/20 W transmitters and 
a single receiver through the high gain 
parabolic antenna, the medium gain horn 
antenna, or the low gain omnidirectional 
antenna.  

Mission Profile 

Mariner 9 was launched on a 398 million km 
direct ascent trajectory to Mars by an Atlas-
Centaur SLV-3C booster (AC-23). Separation 
from the booster occurred at 22:36 UT (6:36 
p.m. EDT), 13 minutes after launch. The four 
solar panels were deployed at 22:40 UT. The 
sensors locked onto the Sun at 23:16, shortly 

after the spacecraft left the Earth's shadow 
and Canopus acquisition was achieved at 
02:26 UT 31 May. A planned midcourse 
maneuver was executed on 5 June. Mariner 9 
arrived at Mars on 14 November 1971 after a 
167 day flight. A 15 minute 23 second rocket 
burn put the spacecraft into Mars orbit, 
making Mariner 9 the first spacecraft to orbit 
another planet. The insertion orbit had a 
periapsis of 1398 km and a period of 12 hr, 
34 min. Two days later a 6 second rocket 
burn changed the orbital period to just under 
12 hours with a periapsis of 1387 km. A 
correction trim maneuver was made on 30 
December on the 94th orbit which raised the 
periapsis to 1650 km and changed the orbital 
period to 11:59:28 so that synchronous data 
transmissions could be made to the 
Goldstone 64-m DSN antenna.  

Imaging of the surface of Mars by Mariner 9 
was delayed by a dust storm which started on 
22 September 1971 in the Noachis region. 
The storm quickly grew into one of the largest 
global storms ever observed on Mars. By the 
time the spacecraft arrived at Mars no 
surface details could be seen except the 
summits of Olympus Mons and the three 
Tharsis volcanoes. The storm abated through 
November and December and normal 
mapping operations began. The spacecraft 
gathered data on the atmospheric 
composition, density, pressure, and 
temperature and also the surface 
composition, temperature, gravity, and 
topography of Mars. A total of 54 billion bits of 
scientific data were returned, including 7329 
images covering the entire planet. After 
depleting its supply of attitude control gas, the 
spacecraft was turned off on 27 October 
1972. Mariner 9 was left in an orbit which 
should not decay for at least 50 years, after 
which the spacecraft will enter the martian 
atmosphere.  

The Mariner 9 mission resulted in a global 
mapping of the surface of Mars, including the 
first detailed views of the martian volcanoes, 
Valles Marineris, the polar caps, and the 
satellites Phobos and Deimos. It also 
provided information on global dust storms, 
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the triaxial figure of Mars, and the rugged 
gravity field as well as evidence for surface 
aeolian activity.  

Total research, development, launch, and 
support costs for the Mariner series of 
spacecraft (Mariners 1 through 10) was 
approximately $554 million.  

 

Launch Date: 1971-05-30 
Launch Vehicle: Atlas-Centaur 
Launch Site: Cape Canaveral, United States 
Mass: 558.8 kg 
Nominal Power: 500.0 W 

 

 

Junio 1971 

Kosmos 426 (DS-U2-K #1) 
 

Cosmos 426 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests. This mission studied charged particle 
flows and cosmic radiation.  

Launch Date: 1971-06-04 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 680.0 kg 

 

Soyuz 11 
 

 
 
Launch, orbit and landing data 
Launch date:  06.06.1971 
Launch time:  04:55 UT 
Launch site:  Baikonur 
Launch pad:  1 
Altitude: 191,5 - 220,5 km 
Inclination:  51,64° 
Landing date: 29.06.1971 
Landing time: 23:17 UT 
Landing site:  47° 20' N, 70° 24' E 
 

  

Crew 

N
o.   Surname Given name Job 

1 
 
 Dobrovol
sky 

 Georgi 
Timofeyevich 

 Commande
r 

2 
 

 Volkov  Vladislav 
Nikolayevich 

 Flight 
Engineer 

3 
 
 Patsayev  Viktor Ivanovich  Test 

Engineer 

Flight 

http://www.spacefacts.de/maps/english/e_bai_ussr_1.htm�
http://www.spacefacts.de/maps/english/e_soyuz-11.htm�
http://www.spacefacts.de/bios/cosmonauts/english/dobrovolsky_georgi.htm�
http://www.spacefacts.de/bios/cosmonauts/english/dobrovolsky_georgi.htm�
http://www.spacefacts.de/bios/cosmonauts/english/dobrovolsky_georgi.htm�
http://www.spacefacts.de/bios/cosmonauts/english/volkov_vladislav.htm�
http://www.spacefacts.de/bios/cosmonauts/english/patsayev_viktor.htm�
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Launch from Baikonur; landing 202 km east 
of Dzhezkazgan. 

 
Docking with spacestation Salyut 1; transfer 
into the station. It was the first space station 
flight in space history. 

 
Different scientific work in the areas of 
biology, astronomy and Earth observation. 
The main instrument, a large solar telescope, 
was inoperative because its cover failed to 
jettison. Mission was cut short due of 
problems aboard the station including an 
electrical fire. 

During landing operations a pressure 
equalization valve was opened prematurly 
and the cosmonauts perished due to a loss of 
cabin atmosphere and of non-wearing of 
pressure suits. As a result of this disaster 
pressure suits were worn during launch, 
docking-maneuvers and reentry in the 
following missions. 

Photos / Drawings 

 
 

 
 

Soyuz 11 was piloted by Commander of the 
Spacecraft Dobrovolski, Flight Engineer 
Volkov, and Research Engineer Patsayev. 
The callsign Yantar (amber) was used. 
During the first day of flight, maneuvers were 
made to effect a rendezvous with the 
unmanned Salyut (71-032A). When Soyuz 11 
was 6 to 7 km from Salyut, automatic devices 
took over and in 24 min closed the gap 
between the two ships to 9 m and reduced 
the relative speed difference to 0.2 m/sec. 
Control of the ships went from automatic back 
to manual at 100 m. Docking took 3 hr 19 min 
to complete and involved making the 
connection mechanically rigid, engaging 
various electrical and hydraulic links, and 
establishing air-tight seals before locks could 
be opened. When the pressure was 
equalized between the ships, the locks were 
opened and all three members of the crew 
passed into Salyut and remained there for 22 
days. On June 29 the crew loaded scientific 
specimens, ilms, tapes, and other gear into 
Soyuz 11, then transferred manual control 
back from Salyut to Soyuz 11 and returned to 
their ferry craft. Undocking occurred at 1828 
UT. Soyuz 11 flew co-orbit for a while, and 
retrofired at 2235 UT. The work compartment 
and service module were routinely cast off 
prior to entering the dense atmosphere. 
Radio communications abruptly ended at the 
moment of separating the work compartment 
(about 2247 UT), before the normal 
ionospheric blackout. Automatic systems 
landed the craft safely at approximately 2317 
UT. Total flight duration of the crew was 
570.22 hr and involved 383 orbits -- 18 prior 

http://www.spacefacts.de/salyut/english/salyut-1_1.htm�
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to docking, 362 docked, and 3 after 
undocking. On reaching the landing site and 
opening the hatch, the helicopter rescue crew 
discovered all three men dead in their seats. 
The offical investigation results showed that 
the men died of pulmonary embolisms when 
the imperfect seal of the hatch between their 
command module and work compartment 
permitted the air supply to evacuate in the 
seconds after the two crafts separated. 

 

 
 

 
 

 

Launch Date: 1971-06-06 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 2nd Generation (Longer) Upper Stage 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6565.0 kg 

 

SESP 1 (P70-1)/ 1971-054A 

The objective of the SESP 1 (P70-1) 
spacecraft was to test an infrared celestial 
mapping sensor system. Reportedly it 
remained attached to the upper stage.  

The experiments were:  
Celestial IR Measurements  
Spacecraft Attitude Sensing Device  
 
Launch Date: 1971-06-08 
Launch Vehicle: Thor 
Launch Site: Vandenberg AFB, United States 
Mass: 260.0 kg 
 

Kosmos 427 (Zenit-4MK #5,  
Germes #) 
 

Cosmos 427 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable 

Launch Date: 1971-06-11 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 4000.0 kg 
 

KH-9 1 
 

This US Air Force photo surveillance satellite 
was launched from Vandenberg AFB aboard 
a Titan 3D rocket. It was a KH-9 (Key Hole-9) 
type spacecraft 

 

http://nssdc.gsfc.nasa.gov/nmc/spacecraftDisplay.do?id=1971-054A�
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Launch Date: 1971-06-15 
Launch Vehicle: Titan 
Launch Site: Vandenberg AFB, United States 
Mass: 11000.0 kg  
 

Kosmos 428 (Zenit-2M #20, 
Gektor #20) 
 

Cosmos 428 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. It also contained a 
scintillation spectrometer sensitive to x-rays > 
30 keV, with a 2 deg x 17 deg field of view. In 
addition, there was an x-ray telescope which 
operated in the range 2-30 keV. Though its 
mission was brief, it detected several x-ray 
sources which were correlated to already 
identified Uhuru point sources. 

 

Launch Date: 1971-06-24 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 4000.0 kg 
 

Kosmos (429) (Zenit-4M #(17),  
Rotor #(17)) 
 

Cosmos 429 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 

aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

 

Launch Date: 1971-07-20 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 4000.0 kg 
 

 

L2 Model #1/ L3 Model #3 
 

Intento fallido 
 

Julio 1971  
 

Explorer 44 (SE C, Solrad 10) 
 

SOLRAD 10, a spin-stabilized satellite, was 
one of the SOLRAD series designed to 
provide continuous coverage of wavelength 
and intensity changes in solar radiation in the 
UV, soft, and hard X-ray regions. SOLRAD 
10 also mapped the celestial sphere using a 
high-sensitivity X-ray detector. The spacecraft 
was a 12-sided cylinder that measured 76 cm 
in diameter and 58 cm in height. Four 
symmetrically placed 17.8-by 53.3-cm solar 
cell panels, hinged at the central section of 
the structure, served as the elements of a 
turnstile antenna system. Eighteen solar 
sensors were mounted pointing parallel to the 
spin axis of the satellite, which pointed 
directly at the solar disk. The plane of rotation 
shifted about 1 deg/day so that a stellar 
detector mounted to point radially outward 
from the axis scanned the celestial sphere. 
Data from all detectors were stored in a 54-
kbs core memory and telemetered on 
command to the NRL tracking station at 
Blossom Point, MD. Data were also 
transmitted in real time at 137.710 MHz. For 
additional information, see Naval Res. 
Review, v. 25, p. 1, 1971. 
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Launch Date: 1971-07-08 
Launch Vehicle: Scout 
Launch Site: Wallops Island, United States 
Mass: 260.0 kg 
 

Ferret 161971-060A 
 

This US Air Force electronics intelligence 
satellite was launched from Vandenberg AFB 
aboard a Thor Agena D rocket 

 

Launch Date: 1971-07-16 
Launch Vehicle: Thor 
Launch Site: Vandenberg AFB, United States 
Mass: 2000.0 kg 
 

Meteor-1 9 
 

Meteor 1-9 was the nineth fully operational 
Russian meteorological satellite and the 
eighteenth meteorological satellite launched 
from the Plesetsk site. The satellite was 
placed in a near-circular, near-polar prograde 
orbit to provide near-global observations of 
the earth's weather systems, cloud cover, ice 
and snow fields, vertical radiation from the 
dayside and nightside of the earth-
atmosphere system for operational use by the 
Soviet Hydrometeorological Service. Meteor 
1 was equipped with two vidicon cameras for 
dayside photography, a scanning high-
resolution IR radiometer for dayside and 

nightside photography, an actinometric 
instrument for measuring the earth's radiation 
field in the visible and infrared regions, and a 
medium-resolution scanning diffraction 
spectrometer for determining indirectly the 
vertical profiles of atmospheric temperature 
and humidity. The satellite was in the form of 
a cylinder 5 m long and 1.5 m in diameter 
with two large solar panels attached to the 
sides. The solar panels were automatically 
oriented toward the sun to provide the 
spacecraft with the maximum amount of solar 
power. Meteor 1 was oriented toward the 
earth by a gravity-gradient triaxial stabilization 
system consisting of flywheels whose kinetic 
energy was dampened by the use of 
controlled electromagnets on board that 
interacted with the magnetic field of the earth. 
The instruments were housed in the base of 
the satellite, which pointed toward the earth, 
while the solar sensors were mounted in the 
top section. The operational 'Meteor' weather 
satellite system ideally consists of at least two 
satellites spaced at 90-deg intervals in 
longitude so as to observe a given area of the 
earth approximately every 6 hr. When within 
communications range, the data acquired by 
Meteor 1 were transmitted directly to the 
ground receiving centers in Moscow, 
Novosibirsk, or Vladisvostok. Over regions 
beyond communication range, Meteor 1 
recorded the TV and IR pictures, 
spectrometer data, and actinometric data and 
stored them on board until the satellite 
passed over the receiving centers. The 
meteorological data received at these centers 
were processed, reduced, and sent to the 
Hydrometeorological Center in Moscow 
where they were analyzed and used to 
prepare various forecast and analysis 
products. Some of the TV and IR pictures and 
analyzed actinometric data were then 
distributed to various meteorological centers 
around the world. It is believed that the 
satellite was deactivated in January 1972, 
when video data transmissions to the United 
States via the 'cold line' facsimile link with 
Moscow ceased. 
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Launch Date: 1971-07-16 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 1st Generation Upper Stage 
Launch Site: Plesetsk, U.S.S.R 
Mass: 1440.0 kg  
 

Kosmos 429 (Zenit-4M #17, 
Rotor #17) 
 

Cosmos 429 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

Launch Date: 1971-07-20 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 4000.0 kg 
 

Kosmos (430) (Tselina-O #10) 
 

Intento fallido 

Kosmos 430 (Zenit-4M #18, 
/Rotor #18) 
 

Cosmos 430 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

Launch Date: 1971-07-23 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 4000.0 k 
 

 

Apollo 15 (CSM 112) 
LEM 10   
 PFS 1  
 

Apollo 15 was the fourth mission in which 
humans walked on the lunar surface and 
returned to Earth. On 30 July 1971 two 
astronauts (Apollo 15 Commander David R. 
Scott and LM pilot James B. Irwin) landed in 
the Hadley Rille/Apennines region of the 
Moon in the Lunar Module (LM) while the 
Command and Service Module (CSM) (with 
CM pilot Alfred M. Worden) continued in lunar 
orbit. During their stay on the Moon, the 
astronauts set up scientific experiments, took 
photographs, and collected lunar samples. 
The LM took off from the Moon on 2 August 
and the astronauts returned to Earth on 7 
August.  

Mission Profile 

Apollo 15 launched on 26 July 1971 at 
13:34:00 UT (9:34:00 a.m. EDT) on Saturn V 
SA-510 from Pad 39A at Kennedy Space 
Center. The spacecraft was inserted into 
Earth orbit at 13:45:44 UT and translunar 
injection took place at 16:30:03 UT. The CSM 
separated from the S-IVB stage at 16:56:24 
UT and docked with the LM at 17:07:49 UT. 
The S-IVB stage was released and burns at 
19:22 UT and 23:34 UT sent the stage into a 
lunar impact trajectory. (It impacted the lunar 
surface on 29 July at 20:58:42.9 UT at 1.51 
S, 11.81 W with a velocity of 2.58 km/s at a 
62 degree angle from the horizontal.) A short 
was discovered in the service propulsion 
system and contingency procedures were 
developed for using the engine. A mid-course 
correction was performed on 27 July at 
18:14:22 UT and another on 29 July at 
15:05:15. During cruise it was discovered that 
the LM range/range-rate exterior glass cover 
had broken and a small water leak had 
developed in the CM requiring repair and 
clean-up. The SIM door was jettisoned at 
15:40 UT and lunar orbit insertion took place 

http://space.skyrocket.de/doc_sdat/apollo-csm.htm�
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at 20:05:47 UT. The descent orbit maneuver 
was executed at 00:13:49 UT on 30 July.  

Scott and Irwin entered the LM and the LM-
CSM undocking maneuver was initiated at 
17:48 UT but undocking did not take place. 
Worden found a loose umbilical plug and 
reconnected it, allowing the LM to separate 
from the CSM at 18:13:30 UT. The LM fired 
its descent engine at 22:04:09 UT and landed 
at 22:16:29 UT on 30 July 1971 in the Mare 
Imbrium region at the foot of the Apennine 
mountain range at 26.1 N, 3.6 E. Scott and 
Irwin made three moonwalk EVAs totaling 18 
hours, 35 minutes. During this time they 
covered 27.9 km, collected 77.31 kg of rock 
and soil samples, took photographs, and set 
up the ALSEP and performed other scientific 
experiments. This was the first mission which 
employed the Lunar Roving Vehicle which 
was used to explore regions within 5 km of 
the LM landing site. After the final EVA Scott 
performed a televised demonstration of a 
hammer and feather falling at the same rate 
in the lunar vacuum. The CSM remained in a 
slightly elliptical orbit from which Worden 
performed scientific experiments.  

The LM lifted off from the Moon at 17:11:22 
UT on 2 August after 66 hours, 55 minutes on 
the lunar surface. After the LM docked with 
the CSM at 19:09:47 UT the lunar samples 
and other equipment were transferred from 
the LM. The LM was jettisoned at 01:04:14 
UT on 3 August, after a one orbit delay to 
ensure LM and CSM hatches were 
completely sealed. The LM impacted the 
Moon on 3 August 03:03:37.0 UT at 26.36 N, 
0.25 E, 93 km west of the Apollo 15 ALSEP 
site, with an estimated impact velocity of 1.7 
km/s at an angle of ~3.2 degrees from 
horizontal. Experiments were performed from 
orbit over the next day. After Apollo 15 
underwent an orbit-shaping maneuver the 
scientific subsatellite was spring-launched 
from the SM SIM bay at 20:13:19 UT on 4 
August into a 102.0 x 141.3 km lunar orbit. 
Transearth injection began on the next orbit 
with a 2 minute, 21 second main engine burn 
at 21:22:45 UT. On 5 August, Worden carried 
out the first deep space EVA when he exited 

the CM and made three trips to the SIM bay 
at the rear of the SM to retrieve film 
cannisters and check the equipment. Total 
EVA time was 38 minutes, 12 seconds. The 
CM separated from the SM at 20:18:00 UT on 
7 August. During descent, one of the three 
main parachutes failed to open fully, resulting 
in a descent velocity of 35 km/hr (21.8 mph), 
4.5 km/hr (2.8 mph) faster than planned. 
Apollo 15 splashed down in the Pacific Ocean 
on 7 August 1971 at 20:45:53 UT (4:45:53 
p.m. EDT) after a mission elapsed time of 
295 hrs, 11 mins, 53 secs. The splashdown 
point was 26 deg 7 min N, 158 deg, 8 min W, 
330 miles north of Honolulu, Hawaii and 9.8 
km (6.1 mi) from the recovery ship USS 
Okinawa.  

Performance of the spacecraft, the first of the 
Apollo J-series missions, was excellent for 
most aspects of the mission. The primary 
mission goals of exploration of the Hadley-
Appenine region, deployment of the ALSEP 
and other scientific experiments, collection of 
lunar samples, surface photography, and 
photography and other scientific experiments 
from orbit, and engineering evaluation of new 
Apollo equipment, particularly the rover, were 
achieved. Scott, 39, was an Air Force Colonel 
on his third spaceflight (he'd flown previously 
on Gemini 8 and Apollo 9), Worden, 39, was 
an Air Force major on his first spaceflight, 
and Irwin, 41, was an Air Force lt. colonel 
also on his first spaceflight. The backup crew 
for this mission was Richard Gordon, Vance 
Brand, and Harrison Schmitt. The Apollo 15 
command module "Endeavor" is on display at 
the USAF Museum at Wright-Patterson Air 
Force Base, Dayton, Ohio.  

Spacecraft and Subsystems 

As the name implies, the Command and 
Service Module (CSM) was comprised of two 
distinct units: the Command Module (CM), 
which housed the crew, spacecraft operations 
systems, and re-entry equipment, and the 
Service Module (SM) which carried most of 
the consumables (oxygen, water, helium, fuel 
cells, and fuel) and the main propulsion 
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system. The total length of the two modules 
attached was 11.0 meters with a maximum 
diameter of 3.9 meters. Block II CSM's were 
used for all the crewed Apollo missions. 
Apollo 15 was the first of the Apollo J-series 
spacecraft. The CSM mass of 30,371 kg was 
the launch mass including propellants and 
expendables, of this the Command Module 
(CM-112) had a mass of 5875 kg and the 
Service Module (SM-112) 24,496 kg.  

Telecommunications included voice, 
television, data, and tracking and ranging 
subsystems for communications between 
astronauts, CM, LM, and Earth. Voice contact 
was provided by an S-band uplink and 
downlink system. Tracking was done through 
a unified S-band transponder. A high gain 
steerable S-band antenna consisting of four 
79-cm diameter parabolic dishes was 
mounted on a folding boom at the aft end of 
the SM. Two VHF scimitar antennas were 
also mounted on the SM. There was also a 
VHF recovery beacon mounted in the CM. 
The CSM environmental control system 
regulated cabin atmosphere, pressure, 
temperature, carbon dioxide, odors, particles, 
and ventilation and controlled the 
temperature range of the electronic 
equipment.  

Command Module 

The CM was a conical pressure vessel with a 
maximum diameter of 3.9 m at its base and a 
height of 3.65 m. It was made of an aluminum 
honeycomb sandwhich bonded between 
sheet aluminum alloy. The base of the CM 
consisted of a heat shield made of brazed 
stainless steel honeycomb filled with a 
phenolic epoxy resin as an ablative material 
and varied in thickness from 1.8 to 6.9 cm. At 
the tip of the cone was a hatch and docking 
assembly designed to mate with the lunar 
module. The CM was divided into three 
compartments. The forward compartment in 
the nose of the cone held the three 25.4 m 
diameter main parachutes, two 5 m drogue 
parachutes, and pilot mortar chutes for Earth 
landing. The aft compartment was situated 

around the base of the CM and contained 
propellant tanks, reaction control engines, 
wiring, and plumbing. The crew compartment 
comprised most of the volume of the CM, 
approximately 6.17 cubic meters of space. 
Three astronaut couches were lined up facing 
forward in the center of the compartment. A 
large access hatch was situated above the 
center couch. A short access tunnel led to the 
docking hatch in the CM nose. The crew 
compartment held the controls, displays, 
navigation equipment and other systems 
used by the astronauts. The CM had five 
windows: one in the access hatch, one next 
to each astronaut in the two outer seats, and 
two forward-facing rendezvous windows. Five 
silver/zinc-oxide batteries provided power 
after the CM and SM detached, three for re-
entry and after landing and two for vehicle 
separation and parachute deployment. The 
CM had twelve 420 N nitrogen 
tetroxide/hydrazine reaction control thrusters. 
The CM provided the re-entry capability at the 
end of the mission after separation from the 
Service Module.  

Service Module 

The SM was a cylinder 3.9 meters in 
diameter and 7.6 m long which was attached 
to the back of the CM. The outer skin of the 
SM was formed of 2.5 cm thick aluminum 
honeycomb panels. The interior was divided 
by milled aluminum radial beams into six 
sections around a central cylinder. At the 
back of the SM mounted in the central 
cylinder was a gimbal mounted re-startable 
hypergolic liquid propellant 91,000 N engine 
and cone shaped engine nozzle. Attitude 
control was provided by four identical banks 
of four 450 N reaction control thrusters each 
spaced 90 degrees apart around the forward 
part of the SM. The six sections of the SM 
held three 31-cell hydrogen oxygen fuel cells 
which provided 28 volts, an auxiliary battery, 
three cryogenic oxygen and three cryogenic 
hydrogen tanks, four tanks for the main 
propulsion engine, two for fuel and two for 
oxidizer, the subsystems the main propulsion 
unit, and a Scientific Instrument Module (SIM) 
bay which held a package of science 
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instruments and cameras to be operated from 
lunar orbit and a small subsatellite to be put 
into lunar orbit. Two helium tanks were 
mounted in the central cylinder. Electrical 
power system radiators were at the top of the 
cylinder and environmental control radiator 
panels spaced around the bottom.  

Apollo Program 

The Apollo program included a large number 
of uncrewed test missions and 12 crewed 
missions: three Earth orbiting missions 
(Apollo 7, 9 and Apollo-Soyuz), two lunar 
orbiting missions (Apollo 8 and 10), a lunar 
swingby (Apollo 13), and six Moon landing 
missions (Apollo 11, 12, 14, 15, 16, and 17). 
Two astronauts from each of these six 
missions walked on the Moon (Neil 
Armstrong, Edwin Aldrin, Charles Conrad, 
Alan Bean, Alan Shepard, Edgar Mitchell, 
David Scott, James Irwin, John Young, 
Charles Duke, Gene Cernan, and Harrison 
Schmitt), the only humans to have set foot on 
another solar system body. Total funding for 
the Apollo program was approximately 
$20,443,600,000.  

 
 

 
ASTP with docking module [NASA] 

 

The Apollo 15 lunar module (LM) "Falcon" 
was the fourth crewed vehicle to land on the 
Moon. It carried two astronauts, Commander 
David R. Scott and LM pilot James B. Irwin, 
the seventh and eighth men to walk on the 
Moon. The LM also carried a Lunar Roving 
Vehicle (LRV), an Apollo Lunar Surface 
Experiments Package (ALSEP) that 
contained scientific experiments to be 
deployed and left on the lunar surface, and 
other scientific and sample collection 
apparatus. The experiments performed on 
the Moon, in addition to the ALSEP suite, 
were geologic sample collection, surface 
photography, soil mechanics investigations to 
study physical properties of the lunar regolith, 
and the solar wind composition experiment 
which collected samples of solar wind 
particles for return to Earth.  

Mission Profile 

The LM separated from the 
Command/Service Module (CSM) at 18:13:30 
UT and landed at 22:16:29 UT (6:16:29 p.m. 
EDT) on 30 July 1971 in the Mare Imbrium 
region at the foot of the Apennine mountain 
range at 26.1322 N latitude, 3.6339 E 
longitude (IAU Mean Earth Polar Axis 
coordinate system). Scott and Irwin made 
three moonwalk extra-vehicular activities 
(EVAs) totaling 18 hours, 35 minutes. During 
this time they covered 27.9 km and collected 
77.31 kg of rock and soil samples. The LRV 
was used to explore regions within 5 km of 
the LM landing site. This was the first time a 
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vehicle of this type had been used, and its 
performance on the lunar terrain was very 
successful. Two hours after landing the cabin 
was depressurized and Scott performed a 
standup EVA for 33 minutes, describing and 
photographing the surrounding terrain from 
the LM upper hatch. The first moonwalk EVA 
was on 31 July from 13:13:10 UT to 19:45:59 
UT, during which time the LRV was unloaded, 
deployed, and driven. Photographs of the 
lunar surface were taken and geologic 
samples were collected from the LM site and 
during the three geological traverses. The 
traverse on the first EVA covered 10.3 km to 
the edge of Hadley Rille to Elbow Crater and 
near St. George Crater and back to the LM, 
where a core sample was taken from three 
meters below the surface. The ALSEP was 
deployed at the end of the traverse. On the 
second EVA, on 1 August from 11:48:48 UT 
to 19:01:02 UT, the LRV was driven on a 12.5 
km traverse southeast along the base of the 
Appenine Mountains near Index, Arbeit, 
Crescent, Dune, and Spur craters and back 
to the ALSEP site. On the third EVA on 2 
August from 08:52:14 UT to 13:42:04 UT the 
LRV was driven a total of 5.1 km west to 
Scarp Crater and northwest along the edge of 
Hadley Rille and back east across the mare. 
After the final EVA Scott performed a 
televised demonstration of a hammer and 
feather falling at the same rate in the lunar 
vacuum. The astronauts also left a plaque 
and small figure on the surface in memory of 
all fourteen American and Soviet space 
explorers who had died during the two 
nation's space programs. The LM lifted off the 
Moon on 2 August at 17:11:22 UT after 66 
hours, 55 minutes on the lunar surface. After 
docking with the CSM (piloted by Alfred M. 
Worden) at 19:09:47 UT the LM was 
jettisoned on 3 August at 01:04:14 UT and 
impacted on the Moon 2 hours later 
(03:03:37.0 UT) at 26.36 N, 0.25 E.  

Lunar Module Spacecraft and 
Subsystems 

The lunar module was a two-stage vehicle 
designed for space operations near and on 

the Moon. The spacecraft mass of 16,434 kg 
was the mass of the LM including astronauts, 
expendables, and approximately 12,000 kg of 
propellants. The fully fueled mass of the 
ascent stage was about 4971 kg and the 
descent stage 11,463 kg. The ascent and 
descent stages of the LM operated as a unit 
until staging, when the ascent stage 
functioned as a single spacecraft for 
rendezvous and docking with the command 
and service module (CSM). The descent 
stage comprised the lower part of the 
spacecraft and was an octagonal prism 4.2 
meters across and 1.7 m thick. Four landing 
legs with round footpads were mounted on 
the sides of the descent stage and held the 
bottom of the stage 1.5 m above the surface. 
The distance between the ends of the 
footpads on opposite landing legs was 9.4 m. 
One of the legs had a small astronaut egress 
platform and ladder. A one meter long conical 
descent engine skirt protruded from the 
bottom of the stage. The descent stage 
contained the landing rocket, two tanks of 
aerozine 50 fuel, two tanks of nitrogen 
tetroxide oxidizer, water, oxygen and helium 
tanks and storage space for the lunar 
equipment and experiments, and in the case 
of Apollo 15, 16, and 17, the lunar rover. The 
descent stage served as a platform for 
launching the ascent stage and was left 
behind on the Moon.  

The ascent stage was an irregularly shaped 
unit approximately 2.8 m high and 4.0 by 4.3 
meters in width mounted on top of the 
descent stage. The ascent stage housed the 
astronauts in a pressurized crew 
compartment with a volume of 6.65 cubic 
meters. There was an ingress-egress hatch in 
one side and a docking hatch for connecting 
to the CSM on top. Also mounted along the 
top were a parabolic rendezvous radar 
antenna, a steerable parabolic S-band 
antenna, and 2 in-flight VHF antennas. Two 
triangular windows were above and to either 
side of the egress hatch and four thrust 
chamber assemblies were mounted around 
the sides. At the base of the assembly was 
the ascent engine. The stage also contained 
an aerozine 50 fuel and an oxidizer tank, and 
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helium, liquid oxygen, gaseous oxygen, and 
reaction control fuel tanks. There were no 
seats in the LM. A control console was 
mounted in the front of the crew compartment 
above the ingress-egress hatch and between 
the windows and two more control panels 
mounted on the side walls. The ascent stage 
was launched from the Moon at the end of 
lunar surface operations and returned the 
astronauts to the CSM.  

The descent engine was a deep-throttling 
ablative rocket with a maximum thrust of 
about 45,000 N mounted on a gimbal ring in 
the center of the descent stage. The ascent 
engine was a fixed, constant-thrust rocket 
with a thrust of about 15,000 N. Maneuvering 
was achieved via the reaction control system, 
which consisted of the four thrust modules, 
each one composed of four 450 N thrust 
chambers and nozzles pointing in different 
directions. Telemetry, TV, voice, and range 
communications with Earth were all via the S-
band antenna. VHF was used for 
communications between the astronauts and 
the LM, and the LM and orbiting CSM. There 
were redundant tranceivers and equipment 
for both S-band and VHF. An environmental 
control system recycled oxygen and 
maintained temperature in the electronics and 
cabin. Power was provided by 6 silver-zinc 
batteries. Guidance and navigation control 
were provided by a radar ranging system, an 
inertial measurement unit consisting of 
gyroscopes and accelerometers, and the 
Apollo guidance computer.  

Apollo Lunar Surface Experiments 
Package (ALSEP) 

The Apollo Lunar Surface Experiments 
Package (ALSEP) consisted of a set of 
scientific instruments emplaced at the landing 
site by the astronauts. The instruments were 
arrayed around a central station which 
supplied power to run the instruments and 
communications so data collected by the 
experiments could be relayed to Earth. The 
central station was a 25 kg box with a stowed 
volume of 34,800 cubic cm. Thermal control 

was achieved by passive elements 
(insulation, reflectors, thermal coatings) as 
well as power dissipation resistors and 
heaters. Communications with Earth were 
achieved through a 58 cm long, 3.8 cm 
diameter modified axial-helical antenna 
mounted on top of the central station and 
pointed towards Earth by the astronauts. 
Transmitters, receivers, data processors and 
multiplexers were housed within the central 
station. Data collected from the instruments 
were converted into a telemetry format and 
transmitted to Earth. The ALSEP system and 
instruments were controlled by commands 
from Earth. The uplink frequency for all Apollo 
mission ALSEP's was 2119 MHz, the 
downlink frequency for the Apollo 15 ALSEP 
was 2278.0 MHz.  

Radioisotope Thermoelectric 
Generator (RTG) 

The SNAP-27 model RTG produced the 
power to run the ALSEP operations. The 
generator consisted of a 46 cm high central 
cylinder and eight radiating rectangular fins 
with a total tip-to-tip diameter of 40 cm. The 
central cylinder had a thinner concentric inner 
cylinder inside, and the two cylinders were 
attached along their surfaces by 442 spring-
loaded lead-telluride thermoelectric couples 
mounted radially along the length of the 
cylinders. The generator assembly had a total 
mass of 17 kg. The power source was an 
approximately 4 kg fuel capsule in the shape 
of a long rod which contained plutonium-238 
and was placed in the inner cylinder of the 
RTG by the astronauts on deployment. 
Plutonium-238 decays with a half-life of 89.6 
years and produces heat. This heat would 
conduct from the inner cylinder to the outer 
via the thermocouples which would convert 
the heat directly to electrical power. Excess 
heat on the outer cylinder would be radiated 
to space by the fins. The RTG produced 
approximately 70 W DC at 16 V. (63.5 W 
after one year.) The electricity was routed 
through a cable to a power conditioning unit 
and a power distribution unit in the central 
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station to supply the correct voltage and 
power to each instrument.  

ALSEP Scientific Instruments 

All ALSEP instruments were deployed on the 
surface by the astronauts and attached to the 
central station by cables. The Apollo 15 
ALSEP instruments consisted of: (1) a 
passive seismometer, designed to measure 
seismic activity and physical properties of the 
lunar crust and interior; (2) a lunar surface 
magnetometer (LSM), designed to measure 
the magnetic field at the lunar surface; (3) a 
solar wind spectrometer, which measured the 
fluxes and spectra of the electrons and 
protons that emanate from the Sun and reach 
the lunar surface; (4) a suprathermal ion 
detector, designed to measure the flux, 
composition, energy, and velocity of low-
energy positive ions; (5) a cold cathode ion 
gauge, designed to measure the atmosphere 
and any variations with time or solar activity 
such atmosphere may have; (6) a lunar dust 
detector, to measure dust accumulation, 
radiation damage to solar cells, and reflected 
infrared energy and temperatures; and (7) a 
heat flow experiment, designed to measure 
the rate of heat loss from the lunar interior 
and the thermal properties of lunar material. 
The central station, located at 26.1341 N 
latitude, 3.6298 E longitude, was turned on at 
18:37 UT on 31 July 1971 and shut down 
along with the other ALSEP stations on 30 
September 1977.  

 

                LEM 10   

The Apollo Saturn V SIVB was the third stage 
of the Saturn V booster. The SIVB consisted 
of a truncated cone with a bottom diameter of 
10.06 m topped by a long cylinder with a 
diameter of 6.60 m. Total height was 17.80 
m. It contained liquid hydrogen and liquid 
oxygen tanks and a J2 engine. It was 
launched into Earth orbit attached to the 
Command, Service, and Lunar Modules 
(CSM and LM). The SIVB provided the thrust 
to take the CSM and LM from Earth orbit into 
a lunar transfer orbit. After achieving 
trajectory towards the Moon, the LM and 
CSM decoupled from the SIVB at 17:52:01 
UT on 26 July 1971. The SIVB was left on a 
course towards the Moon where it impacted 
at 20:58:41 UT on 29 July at 1.51 S, 11.81 W 
at approximately 2.58 km/sec, providing a 
seismic source for the ALSEP seismic 
stations.. 

The Apollo 15 subsatellite (PFS-1) was a 
small satellite released into lunar orbit from 
the Apollo 15 Service Module. Its main 
objectives were to study the plasma, particle, 
and magnetic field environment of the Moon 
and map the lunar gravity field. Specifically it 
measured plasma and energetic particle 
intensities and vector magnetic fields, and 
facilitated tracking of the satellite velocity to 
high precision. A basic requirement was that 
the satellite acquire fields and particle data 
everywhere on the orbit around the Moon. A 
virtually identical subsatellite was also 
deployed by Apollo 16. The Moon's roughly 
circular orbit about the Earth at ~380000 km 
(60 Earth radii) carried the subsatellite into 
both interplanetary space and various regions 
of the Earth's magnetosphere. The satellite 
orbited the Moon and returned data from 4 
August 1971 until January 1973.  

Spacecraft and Subsystems 

The Apollo 15 subsatellite was a hexagonal 
cylinder 78 cm in length and approximately 
36 cm across opposite corners of the 
hexagon with a mass of 36.3 kg. Three 
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equally-spaced 1.5-meter-long deployable 
booms were hinged to one of the end 
platforms. A fluxgate magnetometer was on 
the end of one boom and the other two 
carried tip masses to provide balance. A short 
cylinder was attached to the end platform 
opposite the booms and was used for the 
initial deployment and spin-up of the satellite, 
which was achieved using a spring loaded 
mechanism in the SM bay. A wobble damper 
inside the satellite removed precessional and 
nutational motions. An S-band antenna 
protruded from the panel opposite the booms. 
Solar panels covering the six sides provided 
about 24 W of energy in sunlight and an 
average power of 14 W over one orbit of the 
Moon. The power subsystem also included a 
battery pack of 11 silver cadmium cells. An S-
band transmitter was capable of sending 128 
bits/s to the Earth. A magnetic core memory 
unit provided a storage capacity of 49,152 
bits when the spacecraft could not transmit 
directly. Two solid state particle telescopes 
were mounted on an end panel of the 
spacecraft and four particle analyzer devices 
were attached to the sides.  

Mission Profile 

Apollo 15 launched at 13:34:00 UT (09:34:00 
a.m. EDT) on 26 July 1971 and went into 
orbit around the Moon on 29 July at 20:06 
UT. The Apollo 15 subsatellite was deployed 
on 4 August 1971 at 21:00:31 UT by 
launching it from the scientific instrument 
module of the Service Module at a relative 
velocity of approximately 1.2 m/s using a 
spring loaded device which also imparted a 
spin of 140 rpm to the satellite. After release, 
the booms were deployed, lowering the spin 
rate to 12 rpm. The spin axis was normal to 
the ecliptic plane within 1 degree. The orbital 
period was approximately 120 minutes, 
clockwise as viewed from the north. The 
perilune of the first orbit was 102 km, the 
apolune 139 km, and the inclination 28.5 
degrees with respect to the Moon's equator, 
but the orbit was rapidly altered by 
gravitational perturbations. The geocentric 
ecliptic longitude of the Moon at the time of 
launch was 155 degrees. The subsatellite 

provided about 6 months of data coverage 
before two successive electronic failures in 
February 1972 caused the loss of most of the 
data channels. The surviving data channels 
were monitored intermittently until June 1972 
and then more or less continuously until late 
January 1973, when ground support was 
terminated. It is assumed the subsatellite 
orbit decayed and it impacted the Moon 
sometime after this, the impact site is 
unknown.  

 

PFS 1 [NASA 

 

Launch Date: 1971-07-26 
Launch Vehicle: Saturn 5 
Launch Site: Cape Canaveral, United States 
Mass: 30371.0 kg 
 

Molniya-1 18 
 

Molniya 1/18 was a first-generation Russian 
communications satellite orbited to test and 
perfect a system of radio communications 
and television broadcasting using earth 
satellites as active transponders and to 
experiment with the system in practical use. 
The basic function of the satellite was to relay 
television programs and long-distance two-
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way multichannel telephone, phototelephone, 
and telegraph links from Moscow to the 
various standard ground receiving stations in 
the 'Orbita' system. The satellite was in the 
form of a hermetically sealed cylinder with 
conical ends -- one end contained the orbital 
correcting engine and a system of microjets, 
and the other end contained externally 
mounted solar and earth sensors. Inside the 
cylinder were (1) a high-sensitivity receiver 
and three 800-MHz 40-w transmitters (one 
operational and two in reserve), (2) 
telemetering devices that monitored 
equipment operation, (3) chemical batteries 
that were constantly recharged by solar cells, 
and (4) an electronic computer that controlled 
all equipment on board. Mounted around the 
central cylinder were six large solar battery 
panels and two directional, high-gain 
parabolic aerials, 180 deg apart. One of the 
aerials was directed continually toward the 
earth by the highly sensitive earth sensors. 
The second aerial was held in reserve. 
Signals were transmitted in a fairly narrow 
beam ensuring a strong reception at the 
earth's surface. The satellite received 
telemetry at 1000 MHz. Television service 
was provided in a frequency range of 3.4 to 
4.1 GHz at 40 w. Molniya 1/18, whose 
cylindrical body was 3.4 m long and 1.6 m in 
diameter, was much heavier than 
corresponding U.S. COMSATs, and it had 
about 10 times the power output of the Early 
Bird COMSAT. In addition, it did not employ a 
geosynchronous equatorial orbit as have 
most U.S. COMSATs because such an orbit 
would not provide coverage for areas north of 
70 deg n latitude. Instead, the satellite was 
boosted from a low-altitude parking orbit into 
a highly elliptical orbit with two high apogees 
daily over the northern hemisphere -- one 
over Russia and one over North America -- 
and relatively low perigees over the southern 
hemisphere. During its apogee, Molniya 1/18 
remained relatively stationary with respect to 
the earth below for nearly 8 of every 12 hr. By 
placing three or more Molniya 1 satellites in 
this type of orbit, spacing them suitably, and 
shifting their orbital planes relative to each 
other by 120 deg, a 24-hr/day communication 
system could be obtained 

Launch Date: 1971-07-28 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 2nd Generation Upper Stage + Escape 
Stage 
Launch Site: Plesetsk, U.S.S.R 
Mass: 998.0 kg 
 

Kosmos 431 (Zenit-2M #22, 
Gektor #22) 
 

Cosmos 431 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. 

Launch Date: 1971-07-30 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 4000.0 k 
 

Agosto 1971 
  
Kosmos (432) (DS-P1-Yu #44) 
 
Intento fallido 

Kosmos 432 (Zenit-4M #19, 
Rotor #19) 
 

Cosmos 432 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable 

Launch Date: 1971-08-05 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 4000.0 kg 

OV1 20/ OV1 21 
LOADS 2 (Cannonball 2) 
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RTDS (Musketball) 
Gridsphere 1, 2 / Mylar 
Balloon/Rigidsphere 
LCS 4 
 

OV1-20 was one of nine spacecraft 
simultaneously placed into orbit from a single 
launch vehicle. The satellite carried two 
experiments -- an energetic (above 70 MeV) 
proton analyzer and a particle energy and 
thermal flux detector for measuring the 
electron density and temperature in the upper 
ionosphere. In addition, the satellite served 
as the launching platform for the OAR 901 
spacecraft (Cannon Ball 2). OV1-20 was 
cylindrical in shape, measuring 2.13 m in 
length and .6 m in diameter. A plasma probe 
was mounted on an approximately 1.5-m-long 
boom that protruded from the center of the 
vehicle. The spacecraft electrical systems 
included a 136.740-mHz telemetry 
transmitter, a signal conditioner, a pcm 
multiplexer encoder, an s-band transmitter, 
and a c-bane transponder. Electrical power 
for the spacecraft and the experiments was 
provided by two silver-zinc batteries. To 
conserve power, the experiment operating 
sequence was controlled by an onboard 
timer. Only real-time data were transmitted, 
which limited the data acquisition to south-to-
north passes between 65 deg s and 65 deg n 
latitude. The spacecraft performed normally 
after launch. All data acquisition activities 
were terminated on August 16, 1971, when 
the spacecraft's battery power pack became 
depleted. OV1-20 reenterred the earth's 
atmosphere on August 28, 1971. 

 

OV1-21 was one of two OV spacecraft 
simultaneously placed into orbit from a single 
launch vehicle. It carried two known 
experiments -- a velocity mass spectrometer 
that measured ion densities composition and 
temperature, and a VLF experiment that 
consisted of two 18.3-m-long ELF/VLF dipole 
antennas and a transreceiver that operated in 
14 narrow bands and one broad band. The 
satellite also served as a launching platform 

for eight spherical research satellites (71-
067D through 71-067K). OV1-21 was 
cylindrical in shape measuring approximately 
2 m in length and 0.6 m in diameter. 

 

Cannon Ball 2 was a high-density satellite 
designed to obtain density data at very low 
altitudes (100 km). A specially developed 
accelerometer mounted at the center of this 
spherical satellite was used to measure 
satellite accelerations from which density was 
calculated. Determinations of density vs 
latitude, season, time of day, solar flux, and 
magnetic activity were made. A 136.53 MHz 
transmitting beacon was also mounted on the 
spacecraft to permit accurate tracking from 
the ground. Thus, density was also calculated 
from careful ground observations of satellite 
positions, and the results of these 
calculations were compared with the onboard 
measurements. The spacecraft was a 65-cm 
hollow sphere with a 7.5-cm thick wall. The 
outer surface of the sphere was entirely 
covered with 4800 solar cells except for a 5-
cm-wide band at the equator that was used 
for antennas and a small clear area used for 
support pins. Four steel tape antennas for 
VHF telemetry, tracking, and command 
systems, two turnstile antennas for a c-band 
transponder, two aspect sensors, and four 
mounting pins protruded from the 5-cm band. 
The spacecraft telemetry system could be 
commanded in either a real-time of a recorder 
playback mode or in a combination of these 
two modes. The tape recorder, having an 18-
to-1 playback-to-record ratio, could be 
commanded to continuously record 90 min 
(approximately one orbit) of data or to record 
30 min of data near perigee for each of three 
consecutive orbits. The spacecraft was 
successfully launched as part of a composite 
payload consisting of three other satellites -- 
OV1-20, OV1-21, and Musket Ball. The 
satellite performed normally after launch until 
it reentered the earth's atmosphere on 
January 31, 1972. 
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Foto: Cannon Ball 

 
Musket Ball was a high-density satellite 
designed to obtain atmospheric density data 
at low altitudes. The spacecraft was a 30-cm-
diameter brass sphere with a 2.5-cm wall 
thickness. Mounted on the surface were two 
beacon antennas, spaced 180 deg apart, for 
a c-band transponder. Internal electronics 
consisted of the transponder and a silver-
cadmium battery pack. The battery, with an 
expected 12-day lifetime, was the sole source 
of power for the spacecraft. The spacecraft 
employed an automatic timing device to turn 
on the transponder for periodic interrogation. 
The satellite, which was successfully 
launched into a polar orbit as part of the 
payload of OV1-21, performed normally until 
it reentered the earth's atmosphere on 
September 19, 1971. 

 

Gridsphere 1, 2 This spacecraft (AVL 802E) 
was a 0.61-m-diameter rigid aluminum 
sphere. It was one of seven spherical 
research satellites ejected from OV1-21. The 
spacecraft was designed to gather 
aerodynamic data for use in the design and 
development of orbiting vehicles 

 
 

This satellite (RID 701) was a 1.11-m-
diameter rigid aluminum sphere. It was one of 
seven spherical research satellites that were 
ejected from OV1-21. The spacecraft served 
as a radar calibration target with a cross 
section of 1 m. 

LCS (Lincoln Calibration Sphere) were 
hollow metal spheres with a precicely defined 
radar cross-section to calibrate ground based 
radars. 

 

Kosmos 433 (OGCh #24) 
 

Cosmos 433 was a Soviet Fractional Orbital 
Bombardment System (FOBS) system test 
satellite launched from the Baikonur 
Cosmodrome aboard a Tsiklon rocket. It 
contained a nuclear warhead launched into 
orbit, where it could remain until deorbited 
onto target with little warning. 

 

 
Launch Date: 1971-08-09 
Launch Vehicle: Tsiklon 
Launch Site: Tyuratam (Baikonur 
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Cosmodrome), U.S.S.R 
Mass: 5000.0 kg 
 

KH-8A/ 10KH 8-32 
 

This US Air Force photo surveillance satellite 
was launched from Vandenberg AFB aboard 
a Titan 3B rocket. It was a KH-8 (Key Hole-8) 
type spacecraft. 

Launch Date: 1971-08-12 
Launch Vehicle: Titan 
Launch Site: Vandenberg AFB, United States 
Mass: 3000.0 kg 
 

Kosmos 434 (L3 #3, T2K #3) 

Cosmos 398 was the final space test of the 
LK moon lander test using the T2K version. It 
followed the same program as Cosmos 398.  

The LK ("Lunniy korabl" - lunar craft) was the 
Soviet lunar lander - the Russian counterpart 
of the American LM Lunar Module. The LK 
was to have landed a Soviet citizen on the 
moon before the Americans, winning the 
moon race. This was not to be, for various 
reasons. Because the translunar payload of 
the Russian N1 rocket was only 70% that of 
the American Saturn V, the LK differed in 
many ways from the LM. It had a different 
landing profile; it was only 1/3 the weight of 
the LM; it was limited to a crew of one; it had 
no docking tunnel (the cosmonaut had to 
space walk from the LK to the LOK lunar 
orbiter). Unlike the LM, the LK did not use a 
separate descent stage to go from lunar orbit 
to landing on the surface. A braking stage, 
the Block D, took the LK out of lunar orbit and 
slowed it to 100 m/s at an altitude of 4 km 
above the lunar surface. From there the LK 
used the engines of its Block E stage to soft 
land on the moon. The Block E also served 
as the ascent stage to return the LK to lunar 
orbit.  

The LK consisted of four primary modules: 

The LPU landing gear, which allowed landing 
on the lunar surface. The LPU remained 
behind on the lunar surface, acting as a 
launch pad for the rest of the LK;  

The Block E rocket stage, which soft landed 
the LK on the moon and returned it to lunar 
orbit;  

The Lunar Cabin, the pressurised semi-
spherical cabin where the cosmonaut was 
located;  

The Integrated Orientation System, a pod of 
small thrusters to orient the spacecraft. Atop 
the pod was the large hexagonal grid of the 
Kontakt docking system. 

 

Launch Date: 1971-08-12 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 7000.0 kg 
 

Eole (CAS 1) 
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EOLE 1, the second French experimental 
meteorological satellite and the first launched 
by NASA under a cooperative agreement with 
the Centre National d'Etudes Spatiales 
(CNES), was designed to function primarily 
as a communications satellite to acquire and 
relay telemetered data on altitude, pressure, 
temperature, moisture, and upper 
atmospheric wind velocities from 
instrumented earth-circling constant density 
meteorological balloons. The octagonally 
shaped satellite measured 0.71 m across 
opposite corners and was 0.58 m long. 
Electrical power (20 W average) was supplied 
by eight rectangular solar panels deployed 45 
deg from the EOLE 1 upper octagonal 
structure after orbital insertion, and by 15 
rechargeable silver-cadmium batteries. 
Constant earth orientation was maintained by 
a deployable 10.06-m gravity gradient boom. 
Satellite spin was near zero rpm in orbit, and 
the attitude was programmed to remain 
stable within 9 deg of local vertical. The data 
were stored on board the spacecraft and 
unloaded on command when the spacecraft 
was within range of the ground station. The 
onboard telemetry consisted of (1) a 136.350-
MHz downlink transmitter for relaying balloon 
telemetry to ground stations and also to serve 
as a tracking beacon, (2) a 148.25-MHz 
receiver for receiving spacecraft commands 
and telemetry programs for balloon 
operations, and (3) a spacecraft-to-balloon 
transmitter (464.84 MHz) and receiver 
(401.7196 MHz). The satellite operation was 
successful with the exception of the 
inadvertent destruction of 71 balloons by an 
erroneous ground command. The last balloon 
ceased transmitting in January 1973. 
However, the spacecraft was subsequently 
used to track and receive data from ocean 
buoys, icebergs, and ships. 

 

 
 

Launch Date: 1971-08-16 
Launch Vehicle: Scout 
Launch Site: Wallops Island, United States 
Mass: 84.7 kg  
 

Kosmos (435) (Zenit-4M #(20),  
Rotor #(20)) 
 

Intento fallido 

Kosmos 435 (DS-P1-Yu #45) 

Cosmos 435 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

Launch Date: 1971-08-27 
Launch Vehicle: Kosmos-2I 
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Launch Site: Plesetsk, U.S.S.R 
Mass: 400.0 kg 
 

Septiembre 1971 

Luna 18 (E-8-5 #7) 
 

Luna 18 was placed in an earth parking orbit 
after it was launched and was then sent 
towards the Moon. On September 7, 1971, it 
entered lunar orbit. The spacecraft completed 
85 communications sessions and 54 lunar 
orbits before it was sent towards the lunar 
surface by use of braking rockets. It impacted 
the Moon on September 11, 1971, at 3 
degrees 34 minutes N, 56 degrees 30 
minutes E (selenographic coordinates) in a 
rugged mountainous terrain. Signals ceased 
at the moment of impact. 

 

 
Launch Date: 1971-09-02 
Launch Vehicle: Proton Booster Plus Upper 
Stage and Escape Stages 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 5600.0 kg 
 

Kosmos 436 (Tselina-O #11) 
 

Cosmos 436 was a Soviet ELINT (Electronic 
and Signals Intelligence) satellite launched 
from the Plesetsk cosmodrome.  

From 1965 to 1967 two dedicated ELINT 
systems were tested: the Tselina and the 
Navy's US. Both reached service, since the 
Ministry of Defence could not force a single 
system on the military services.  

Tselina was developed by Yuzhnoye and 
consisted of two satellites: Tselina-O for 
general observations and Tselina-D for 
detailed observations. ELINT systems for 
Tselina were first tested under the Cosmos 
designation in 1962 to 1965. The first Tselina-
O was launched in 1970. The Tselina-D took 
a long time to enter service due to delays in 
payload development and weight growth. The 
whole Tselina system was not operational 
until 1976. Constant improvement resulted in 
Tselina-O being abandoned in 1984 and all 
systems being put on Tselina-D.  

Launch Date: 1971-09-07 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 875.0 kg 
 

KH-4B 15/1971-076B/SSF-B 21 
 

This US Air Force electronics intelligence 
satellite was launched from Vandenberg AFB 
aboard a Thor Agena D rocket. Overall image 
quality is good. 

Launch Date: 1971-09-10 
Launch Vehicle: Thor 
Launch Site: Vandenberg AFB, United States 
Mass: 60.0 kg 
 

Kosmos 437 (Tselina-O #12) 

Cosmos 437 was a Soviet ELINT (Electronic 
and Signals Intelligence) satellite launched 
from the Plesetsk cosmodrome.  



Cronología de lanzamientos espaciales  67 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

From 1965 to 1967 two dedicated ELINT 
systems were tested: the Tselina and the 
Navy's US. Both reached service, since the 
Ministry of Defence could not force a single 
system on the military services.  

Tselina was developed by Yuzhnoye and 
consisted of two satellites: Tselina-O for 
general observations and Tselina-D for 
detailed observations. ELINT systems for 
Tselina were first tested under the Cosmos 
designation in 1962 to 1965. The first Tselina-
O was launched in 1970. The Tselina-D took 
a long time to enter service due to delays in 
payload development and weight growth. The 
whole Tselina system was not operational 
until 1976. Constant improvement resulted in 
Tselina-O being abandoned in 1984 and all 
systems being put on Tselina-D.  

Launch Date: 1971-09-10 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 875.0 kg 
 

Kosmos 438 (Zenit-4MK #6,  
Germes #) 
 

Cosmos 438 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from Plesetsk cosmodrome aboard 
a Soyuz rocket. The spacecraft was 
maneuverable 

 
Launch Date: 1971-09-14 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 
 

Kosmos 439 (Zenit-2M #20, 
Gektor #24) 
 

Cosmos 439 was a third generation, low 
resolution Soviet photo surveillance satellite 

launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. 

 

Launch Date: 1971-09-21 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 5700.0 kg 
 

Kosmos 440 (DS-P1-I #11) 

Cosmos 440 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

Launch Date: 1971-09-24 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 300.0 kg 
 

Kosmos 441 (Zenit-4M #20, 
Rotor #20) 
 

Cosmos 441 was a high-resolution Soviet 
military photo reconnaissance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. It returned a film 
capsule to Earth. 

Launch Date: 1971-09-28 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg 
 

Luna 19 (E-8LS #1) 
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Luna 19 was placed in an intermediate earth 
parking orbit and, from this orbit, was sent 
toward the Moon. It was placed in a lunar 
orbit on October 3, 1971. Luna 19 extended 
the systematic study of lunar gravitational 
fields and location of mascons (mass 
concentrations). It also studied the lunar 
radiation environment, the gamma-active 
lunar surface, and the solar wind. 
Photographic coverage via a television 
system was also obtained. 

 

 
Launch Date: 1971-09-28 
Launch Vehicle: Proton Booster Plus Upper 
Stage and Escape Stages 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 5600.0 kg 
 

SS 1 (Shinsei) 
 

Shinsei (new star) was the first Japanese 
scientific satellite launched. Scientific payload 
included solar radio receivers, cosmic-ray 
detectors, and ionospheric probes. Power-
supplying system consisted of solar cells and 
nickel cadmium batteries. The satellite was a 
26-sided body measuring 71.2 cm in diameter 
across the flat sides. All experiments 

operated nominally after launch, except for 
the electron temperature probe (damaged on 
separation) and one Geiger tube (failed after 
3 days). Otherwise, good data were received 
for four months until tape recorder failure. 
Only a very limited amount of realtime data 
was subsequently obtained. By late 1973, the 
experimental equipment had become no 
longer useful for meaningful scientific 
observations. 

 

 
Launch Date: 1971-09-28 
Launch Vehicle: Mu 
Launch Site: Uchinoura Space Center, Japan 
Mass: 66.0 kg 
 

OSO 7/ TTS 4 
 

The objectives of the OSO satellite series 
were to perform solar physics experiments 
above the atmosphere during a complete 
solar cycle and to map the entire celestial 
sphere for direction and intensity of UV light 
and X-ray and gamma radiation. The OSO 7 
platform consisted of a sail section, which 
pointed two experiments continually toward 
the sun, and a wheel section, which spun 
about an axis perpendicular to the pointing 
direction of the sail and carried four 
experiments. Attitude adjustment was 
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performed by gas jets and a magnetic 
torquing coil. A pointing control permitted the 
pointed experiments to scan the region of the 
solar disk in a 60- by 60-arc-min raster 
pattern. In addition, the pointed section could 
be commanded to select and scan any 7.5- 
by 5-arc-min region near the solar disk. Data 
were simultaneously recorded on tape and 
transmitted by PCM/PM telemetry. A 
command system provided for at least 155 
ground-based commands. Only real-time 
data have been received since May 1973, 
when the second tape recorder failed. The 
spacecraft reentered the earth's atmosphere 
July 9, 1974. 

 
TTS, TETR, TATS (Test And Training 
Satellite) were four very small magnetically 
stabilized satellite instrumented with a s-band 
transponder to provide training to Apollo 
ground stations. Its external configuration 
was an octahedron, 12 in. on each side. It 
was powered by solar cells mounted on the 
octahedron surfaces and nickel cadmium 
batteries. The instrumentation included the 
9.5 watt s-band transponder, a PAM/FM/PM 
telemeter encoder and 100 milliwatt VHF 
transmitter. The spacecraft was built by 
Thompson Ramo Wooldridge, Inc. (TRW) 

 

Launch Date: 1971-09-29 
Launch Vehicle: Delta 
Launch Site: Cape Canaveral, United States 
Mass: 1400.0 kg 
 

Kosmos 442 (Zenit-4M 
#21,Rotor #21) 
 

Cosmos 442 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket 

 
Launch Date: 1971-09-29 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 
 

Octubre 1971 

Kosmos 443 (Zenit-2M #25, 
Gektor #25) & Nauka 
 

Cosmos 443 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. The spacecraft 
deployed a science capsule. 

 
Launch Date: 1971-10-07 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 5900.0 kg 
 

Kosmos 444 (Strela-1M #17) 
Kosmos 445 (Strela-1M #18) 
Kosmos 446 (Strela-1M #19) 
Kosmos 447 (Strela-1M #20) 
Kosmos 448 (Strela-1M #21) 
Kosmos 449 (Strela-1M #22) 
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Kosmos 450 (Strela-1M #23) 
Kosmos 451 (Strela-1M #24) 
 

The lowest level of the three-tier 
communications satellite constellation was 
populated with two distinct systems devoted 
to military and government communications. 
Both systems were assessed to be simple 
store-dump repeaters which were particularly 
useful in relaying traffic between the Russian 
Federation and overseas stations or forces. 
These Strela (which means "Arrow" in 
Russian) satellites recorded radio messages 
transmitted by Russian intelligence agents 
worldwide and relayed them when flying over 
Moscow. Debuting in 1970 was a system of 
small (61 kg, 0.80 m by 0.75 m) relay 
satellites launched from Plesetsk by the 
Kosmos booster in groups of eight. Although 
the mean altitude of this constellation was 
near 1500 km, each set of eight Strela 1 
satellites was normally dispersed into slightly 
elliptical orbits with mean altitudes between 
1430 and 1490 km. The intentional orbital 
period differences of about 0.15 min ensured 
that the satellites would become randomly 
spaced about the orbital plane shortly after 
launch. Unlike the lower altitude constellation, 
this network relied on a single orbital plane 
with an inclination of 74 deg which was 
replenished on the average of once each 
year. The last mission in this network was in 
June 1992, and the network has now been 
superseded by the more modern and capable 
Strela 3 system 

 

Launch Date: 1971-10-13 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 40.0 kg 
 

 
 

DMSP-5B F1  
 

DMSP (71-087A), also know as DMSP 4527, 
was one of a series of meteorological 
satellites developed and operated by the Air 
Force under the Defense Meteorological 
Satellite Program. This program, previously 
known as Data Acquisition and Processing 
Program (DAPP), was classified until March 
1873. The objective of this program was to 
provide global visual and infrared (IR) 
cloudcover data and specialized 
environmental data to support Department of 
Defense requirements. Operationally, the 
program consisted of two satellites in 830 km 
sun-synchronous polar orbits, with the 
ascending node of one satellite near the 
sunrise terminator and the other near local 
noon. The satellite, shaped like the frustum of 
a polyhedron, consisted of four 
subassemblies -- (1) a solar array hat, (2) a 
base-plate assembly, (3) a sensor AVE 
(Aerospace Vehicle Electronics) package 
(SAP), and (4) a data processing system. The 
primary sensor (SAP) was a three channel 
scanning radiometer which was mounted on 
the base-plate assembly. Spacecraft 
stabilization was controlled by a combination 

http://space.skyrocket.de/doc_sdat/dmsp-5b.htm�
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flywheel and magnetic control coil system so 
that the sensors were maintained in the 
desired earth-looking mode. The data 
processing system included three tape 
recorders capable of storing a total of 440 
min of data, which allowed full global 
coverage twice daily. Either recorded or real-
time data were transmitted to ground 
receiving sites via an s-band transmitter. 
Recorded data were read out to tracking sites 
located at Fairchild AFB, WA, and Loring 
AFB, ME, and relayed to Air Force Global 
Weather Central, Offutt AFB, NE. Real-time 
data were read out at mobile tactical sites 
located around the world. 

 
Launch Date: 1971-10-14 
Launch Vehicle: Thor-Burner II 
Launch Site: Vandenberg AFB, United States 
Mass: 195.0 kg 
 

Kosmos 452 (Zenit-4M 
#22,Rotor #22) 
 

Cosmos 452 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. 

 

Launch Date: 1971-10-14 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg 
 

ASTEX (P71-2) S71-2 
  

The spacecraft (SESP 1971-2) was designed 
to test advanced development payloads. 
Included in the instrumentation was a 
celestial mapping infrared scanner to test the 
closed loop radiator/pump cooler and to 
gather celestail background radiation. The 
spacecraft was equipped with a 457-m 
flexible roll-up solar cell array with multiple 
delay-retract cycles so that the mechanics of 
the system and its long-term power 
generation characteristics could be tested. 
The spacecraft also tested a command and 
control system and obtained data on the 
interaction of energetic particles with the 
ionosphere. The spacecraft and experiments 
worked well until 12/20/73 when a command 
for the transmitter to stop failed and it wore 
itself out transmitting. The data coverage was 
100 percent for the first few months, 50 
percent by the end of the first year, and about 
2 orbits per week towards the end of the 
spacecraft life. 
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Launch Date: 1971-10-17 
Launch Vehicle: Thor 
Launch Site: Vandenberg AFB, United States 
Mass: 1500.0 k  
 

Kosmos 453 (DS-P1-Yu #46) 

Cosmos 453 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

Launch Date: 1971-10-19 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 325.0 kg 
 

ITOS B 
 

The ITOS-B meteorological satellite was 
designed to provide improved operational 
infrared and visual observations of earth 
cloud cover for use in weather analysis and 
forecasting. Secondary objectives included 
obtaining both solar proton and global heat 
balance data on a daily basis. To accomplish 
these tasks, the sun-synchronous spacecraft 
carried four cameras -- two television 
cameras for automatic picture transmissions 
(APT) and two advanced vidicon camera 
system (AVCS) cameras. It also carried a 
low-resolution flat plate radiometer, a solar 
proton monitor, and two scanning 
radiometers that not only could measure 
emitted IR radiation but could also serve as a 
backup system for the APT and AVCS 
cameras. The nearly cubical spacecraft 
measured 1 by 1 by 1.2 m. The TV cameras 
and infrared sensors were mounted on the 
satellite baseplate with their optical axes 

directed vertically earthward. The satellite 
was equipped with three curved solar panels 
that were folded during launch and were to be 
deployed after orbit was achieved. Each 
panel measured over 4.2 m in length when 
unfolded and was covered with 3420 solar 
cells, each 2 by 2 cm. A dynamics and 
attitude control system was designed to 
maintain desired spacecraft orientation 
through gyroscopic principles incorporated 
into the satellite design. Earth orientation was 
to be maintained by taking advantage of the 
precession induced from a momentum 
flywheel so that the satellite body precession 
rate of one revolution per orbit would provide 
the desired 'earth looking' attitude. Minor 
adjustments in attitude and orientation could 
be made by means of magnetic coils and by 
varying the speed of the momentum flywheel. 
ITOS-B failed to achieve a successful earth 
orbit. A malfunction in the second stage 
launch vehicle caused the spacecraft to 
reenter the earth's atmosphere about 1 hr 
after lift-off. 

  
Launch Date: 1971-10-21 
Launch Vehicle: Delta 
Launch Site: Vandenberg AFB, United States 
Mass: 687.0 kg 

KH-8A 11/KH 8-33 
 

This US Air Force photo surveillance satellite 
was launched from Vandenberg AFB aboard 
a Titan 3B rocket. It was a KH-8 (Key Hole-8) 
type spacecraft. 

 

Launch Date: 1971-10-23 
Launch Vehicle: Titan 
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Launch Site: Vandenberg AFB, United States 
Mass: 3000.0 kg 
 

Prospero (X 3) 
 

Prospero was a British scientific satellite 
launched from the Woomera site in Australia 
aboard a Black Arrow rocket. It was used to 
test equipment for future satellites and to 
conduct a scientific experiment to measure 
the incidence of micrometeoroids. It had an 
external shape similar to a pumpkin, with an 
equatorial diameter of 1.2 m and a height of 
0.7 m. Its anticipated life was 100 years. This 
launch made the United Kingdom the sixth 
nation to put a satellite into orbit on its own 
rocket. 

 

 
 
Launch Date: 1971-10-28 
Launch Vehicle: Black Arrow 
Launch Site: Woomera, Australia 
Mass: 65.77 kg 
 

 

Noviembre 1971  

 

Kosmos 454 (Zenit-4M 
#23,Rotor #23) 
 

Cosmos 454 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. 

 
Launch Date: 1971-11-02 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 

DSCS-2 A1 
DSCS-2 A2 
 

The objectives of this spacecraft were to 
provide communication channels for the 
automatic voice, automatic digital, and secure 
voice communication networks of the 
Department of Defense. The cylindrical 
spacecraft, 2.74 m in diameter and 3.96 m 
high with eight solar array curved panels 
generating 520 w, carried single-frequency 
conversion transponders with a bandwidth of 
410 MHz to carry up to 1300 duplex voice 
channels, or a million data bits per second. 

 

 
Launch Date: 1971-11-03 
Launch Vehicle: Titan 
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Launch Site: Cape Canaveral, United States 
Mass: 520.0 kg 
 

05.11.71 STV 4/ Europa II 
 
Intento fallido 

STV (Satellite Test Vehicle) 
 

Nation:Europe 
Type / Application:Vehicle evaluation 
Operator:ELDO 
Contractors:Fiat Aviazione 

 
 

This launch was a test flight for a new 5 stage 
launch vehicle. Failure of second stage 
ignition precluded orbit. 

Launch Date: 1971-11-05 
Launch Vehicle: Europa 2 
Launch Site: Kourou, French Guiana 
Mass: 249.0 kg 
 

Explorer 45 (SSS A) 
 

Explorer 45 was designed to perform a wide 
variety of investigations within the 

magnetosphere with regards to particle 
fluxes, electric fields, and magnetic fields. Its 
primary scientific objectives were (1) to study 
the characteristics and origin of the earth's 
ring current and development of the main-
phase magnetic storms, and (2) to study the 
relation between magnetic storms, 
substorms, and the acceleration of charged 
particles within the inner magnetosphere. To 
determine the major wave-particle interaction 
mechanisms, directional measurements of 
protons, electrons, and alpha particles were 
made over a wide energy range, and dc and 
ac electric and magnetic fields were 
measured. Explorer 45 had the capability for 
complete inflight control of the data format 
through the use of an onboard set of stored 
program instructions. These instructions 
governed the collection of data and were 
reprogrammable via ground command. The 
command system handled 80 commands for 
controlling the spacecraft and experiment 
functions, as well as for flight program loads 
for the data processing system. The antenna 
system consisted of four dipole antennas 
spaced 90 deg apart on the surface of the 
spacecraft cover. The satellite contained two 
transmitters, one for digital (PCM) data at 446 
bps, and the other for either the digital data or 
wideband analog data from 30 Hz to 10 kHz 
from the ac electric field probes and from one 
search coil sensor. The satellite power 
system consisted of a rechargeable battery 
and an array of solar cells. The spin rate was 
about 7 rpm, and the spin axis lay in the 
spacecraft orbital plane which was 
approximately the same as the earth's 
equatorial plane. The initial local time of 
apogee was about 21.8 h and the line of 
apsides moved around toward the sun at an 
initial rate of 12 deg per month. The satellite 
was operationally turned off on September 
30, 1974, after approximately 3 years of 
successful and productive operation. A 
coordinated series of papers describing the 
satellite and the experiments was contained 
in J. Geophys. Res., v. 78, n. 22, August 
1973. 

 



Cronología de lanzamientos espaciales  75 

   

 

Eladio Miranda Batlle  

eladioluismiranda@yahoo.es 

 

 

 
Launch Date: 1971-11-15 
Launch Vehicle: Scout 
Launch Site: San Marco Platform, Kenya 
Mass: 114.0 kg 
 

Kosmos 455 (DS-P1-Yu #47) 

Cosmos 455 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

 

Launch Date: 1971-11-17 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 325.0 kg Launch Date: 1971-11-17 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 325.0 kg 
 

Kosmos 456 (Zenit-4M 
#24,Rotor #24) 
 

Cosmos 456 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. 

 
Launch Date: 1971-11-19 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 

Kosmos 457 (Sfera #7)  
 

Cosmos 457 was a Soviet geodetic satellite 
launched from the Plesetsk cosmodrome 
aboard a Cosmos 11 rocket.  

The Sfera geodetic system covered a broad 
development for solving problems in 
geodetics, continental drift, and precise 
location of cartographic points. The 
spacecraft was equipped with measurement 
and signalling apparatus, providing 
assistance in measuring astronomical-
geodetic points of military topographical 
research for the Red Army General Staff. The 
satellite allowed improved accuracy for long 
range weapons. Reshetnev was the Chief 
Designer. Flight tests were from 1968 to 
1972. Series flights were from 1973 to 1980. 
The Kosmos 3M launcher was used. Colonel 
Ye S Shchapov was in charge of Sfera 
development. Sfera used the basic KAUR-1 
bus, consisting of a 2.035 m diameter 
cylindrical spacecraft body, with solar cells 
and radiators of the thermostatic temperature 
regulating system mounted on the exterior. 
Orientation was by a single-axis magneto-
gravitational (gravity gradient boom) passive 
system. The hermetically sealed 
compartment had the equipment mounted in 
cruciform bays, with the chemical batteries 
protecting the radio and guidance equipment 
mounted at the centre 
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Launch Date: 1971-11-20 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 600.0 kg 
 

Molniya-2 1 
 

Molniya 2/1 was a first-generation Russian 
communications satellite (COMSAT) orbited 
to test and perfect a system of radio 
communications and television broadcasting 
using earth satellites as active transponders 
and to experiment with the system in practical 
use. The basic function of the satellite was to 
relay television programs and long-distance 
two-way multichannel telephone, 
phototelephone, and telegraph links from 
Moscow to the various standard ground 
receiving stations in the 'Orbita' system. The 
satellite was in the form of a hermetically 
sealed cylinder with conical ends -- one end 
contained the orbital correcting engine and a 
system of microjets, and the other end 
contained externally mounted solar and earth 
sensors. Inside the cylinder were (1) a high-
sensitivity receiver and three 800-MHz 40-w 
transmitters (one operational and two in 
reserve), (2) telemetering devices that 
monitored equipment operation, (3) chemical 

batteries that were constantly recharged by 
solar cells, and (4) an electronic computer 
that controlled all equipment on board. 
Mounted around the central cylinder were six 
large solar battery panels and two directional, 
high-gain parabolic aerials, 180 deg apart. 
One of the aerials was directed continually 
toward the earth by the highly sensitive earth 
sensors. The second aerial was held in 
reserve. Signals were transmitted in a fairly 
narrow beam ensuring a strong reception at 
the earth's surface. The satellite received 
telemetry at 1000 MHz. Television service 
was provided in a frequency range of 3.4 to 
4.1 GHz at 40 w. Molniya 2/1, whose 
cylindrical body was 3.4 m long and 1.6 m in 
diameter, was much heavier than 
corresponding U.S. COMSATs, and it had 
about 10 times the power output of the Early 
Bird COMSAT. In addition, it did not employ a 
geosynchronous equatorial orbit as have 
most U.S. COMSATs because such an orbit 
would not provide coverage for areas north of 
70 deg n latitude. Instead, the satellite was 
boosted from a low-altitude parking orbit into 
a highly elliptical orbit with two high apogees 
daily over the northern hemisphere -- one 
over Russia and one over North America -- 
and relatively low perigees over the southern 
hemisphere. During its apogee, Molniya 2/1 
remained relatively stationary with respect to 
the earth below for nearly 8 of every 12 hr. By 
placing three of more Molniya 2 satellites in 
this type of orbit, spacing them suitably, and 
shifting their orbital planes relative to each 
other by 120 deg, a 24-hr/day communication 
system could be obtained. 
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Launch Date: 1971-11-24 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 2nd Generation Upper Stage + Escape 
Stage 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 998.0 kg 
 

Kosmos (458) (DS-P1-I #12) 
 

Intento fallido 

Kosmos 458 (DS-P1-Yu #48) 
 

Cosmos 458 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

Launch Date: 1971-11-29 
Launch Vehicle: Kosmos-2I 
Launch Site: Plesetsk, U.S.S.R 
Mass: 325.0 kg 
 

Kosmos 459 (DS-P1-M #4)  
 

Cosmos 459 was a Soviet military anti-
satellite (ASAT) target launched from the 
Plesetsk cosmodrome aboard a Kosmos 3 
rocket. It was intercepted by Cosmos 46 

Launch Date: 1971-11-29 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 750.0 kg 
 

Kosmos 460 (Tselina-O #13) 
 

Cosmos 460 was a Soviet ELINT (Electronic 
and Signals Intelligence) satellite launched 
from the Plesetsk cosmodrome.  

From 1965 to 1967 two dedicated ELINT 
systems were tested: the Tselina and the 
Navy's US. Both reached service, since the 
Ministry of Defence could not force a single 
system on the military services.  

Tselina was developed by Yuzhnoye and 
consisted of two satellites: Tselina-O for 
general observations and Tselina-D for 
detailed observations. ELINT systems for 
Tselina were first tested under the Cosmos 
designation in 1962 to 1965. The first Tselina-
O was launched in 1970. The Tselina-D took 
a long time to enter service due to delays in 
payload development and weight growth. The 
whole Tselina system was not operational 
until 1976. Constant improvement resulted in 
Tselina-O being abandoned in 1984 and all 
systems being put on Tselina-D 

Launch Date: 1971-11-30 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 875.0 kg 
 

Diciembre 1971  
 

Interkosmos 5 (DS-U2-IK #2) 
 

Intercosmos 5 was jointly assembled by 
Soviet and Czech scientist and was tracked 
by stations in the U.S.S.R., Czechoslovakia, 
and the German Democratic Republic. 
Instruments to investigate the composition 
and temporal variations in charged particle 
fluxes and to register and analyze the 
spectrum of low-frequency electromagnetic 
waves between 20 and 70 kHz were included 
on the spacecraft. 
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Launch Date: 1971-12-02 
Launch Vehicle: Modified SS-4 (Sandal 
IRBM) plus Upper Stage 
Launch Site: Kapustin Yar, U.S.S.R 
Mass: 340.0 kg 
 

Kosmos 461 (DS-U2-MT #1) 
 

Cosmos 461 was an omnidirectional gamma-
ray scintillator with a 70 x 70 mm NaI(T1) 
crystal and an anti-coincidence plastic sheild. 
The multi-channel pulse height analyzer 
accumulated spectra once every 6 minutes 
for 2 minutes. It was sensitive over the range 
28 keV-4.1 MeV. It was known to have seen 
at least one gamma-ray burst observed by 
the Vela satellites. Also, it measured the 
diffuse gamma-ray background. The data led 
to 2 conclusions: the photon spectrum in the 
soft region was considerably steeper than 
was seen by Ranger 3 and above 400 keV 
the power law for the energy dependence 
breaks down 

 
Launch Date: 1971-12-02 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 680.0 kg 
 

Kosmos 462 (I2P #8) 
 

Cosmos 462 was a Soviet ASAT (Anti-
Satellite) interceptor. It successfully 
intercepted and destroyed the Cosmos 459 

target. This completed state trials test series 
and in 1972 the Istrebitel Sputnik was 
adopted as armament for the Soviet Army. It 
produced the lowest number of fragments 
(27) of any test. 

Launch Date: 1971-12-03 
Launch Vehicle: Tsiklon 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 3320.0 kg 
 

Kosmos (463) (Zenit-2M #, 
Gektor #) 
 

Intento Fallido 

Cosmos 463 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

 
Launch Date: 1971-12-06 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg 
 

Canyon 4 
 

Intento Fallido 

Canyon was the first series of near 
geostationary ELINT/SIGINT satellites 
launched under the designation AFP-827. 
Reportedly they consist of a large (ca. 10 m 
diameter) antenna and are three axis 
stabilized. The purpose of the Canyon series 
is to pinpoint radar locations. For that 
purpose they are deployed into a 24 h orbit, 
which is not geostationary, so that 
triangulations can be made from different 
points. They were succeeded by the Chalet / 
Vortex series. As the orbital data reported is 
not quite consistent, it is unclear, if the 
Canyons were deployed directly into the final 
orbit by the Agena-D or if they used a apogee 
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kick motor. Recent analysis by Jonathan 
McDowell hints to the first theory, with the 
Agena-D remaining attached to the 
spacecraft during the first three missions. 

Kosmos 463 (Zenit-4M 
#25,Rotor #25) 
 

Cosmos 463 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 

Launch Date: 1971-12-06 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg  
 

Kosmos 464 (Zenit-4M 
#26,Rotor #26) 
 

Cosmos 464 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Voskhod rocket. The spacecraft 
was maneuverable. 

Launch Date: 1971-12-10 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 6300.0 kg 

Polaire 
 

This spacecraft mission was to be 
complementary to that of Tournesol (71-
030A), except the orbit was to be more polar 
(I=75 vs 45 deg) and H-Ly-Beta emissions 
observed (instead of H-Ly-Alpha) in the 
vicinity of 600 km. The satellite project was 
apparently cancelled in the spring of 1971 

 
Launch Date: 1971-12-11 
Launch Vehicle: Diamant 
Launch Site: Kourou, French Guiana 
Mass: 95.0 kg 
 

Ariel 4 (UK 4)  
 

The United Kingdom Research Satellite 4 
(UK 4) was a small observatory designed to 
investigate the interactions between 
electromagnetic waves, plasmas, and 
energetic particles present in the upper 
ionosphere. Experiments included 
observations of radio noise, electron density 
and temperature, very low frequency (VLF) 
and extremely low frequency (ELF) 
propagation, VLF impulses, and 
characteristics of low-energy charged 
particles. The satellite structure was similar to 
that of previous UK satellites, with four 
paddles extending out and downward from 
the base of the main satellite body. These 
paddles served as solar power cell mountings 
and as mounting for experiments. The 
satellite was a right cylinder attached to a 
right conical structure with solar cells placed 
on the cylindrical surface. The satellite was 
spin stabilized with an attitude control system 
that maintained the spacecraft's spin axis 
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within 5 degrees of parallel alignment with the 
geomagnetic axis. With the particle 
experiment mounted at the apex of the cone, 
it looked at the northern geomagnetic pole. 
Tape-recorded data of global coverage were 
of low resolution, while the real-time 
observations taken within telemetry range of 
read-out stations were of high resolution. The 
satellite had a design lifetime of 1 yr. 

Launch Date: 1971-12-11 
Launch Vehicle: Scout 
Launch Site: Vandenberg AFB, United States 
Mass: 99.5 kg 
 

1971-110A 
 

This satellite was launched into a near-
circular orbit and was used in the 
development of space flight techniques and 
technology. 

Launch Date: 1971-12-14 
Launch Vehicle: Thor 
Launch Site: Vandenberg AFB, United States 
Mass: 700.0 kg 
 

 

Poppy 7A (NRL-PL 171) 
Poppy 7B (NRL-PL 172) 
Poppy 7C (NRL-PL 173) 
Poppy 7D (NRL-PL 174) 

Poppy was the follow-on ELINT system, 
which succeeded the "Galactic Radiation and 
Background" (Grab) ELINT satellite system. 
The Naval Research Laboratory (NRL) 
proposed and developed Poppy, an 
electronic intelligence (ELINT) satellite 
system in 1962. Poppy's mission was to 
collect radar emissions from Soviet naval 
vessels. The primary organizations that 
supported the Poppy Program included NRO, 
NSA, NRL, the Naval Security Group, the Air 
Force Security Service, the Army Security 
Agency and the Office of Naval Intelligence.  

The Poppy Program was a component of the 
NRO Program C and NRL designed, 
developed, and operated Poppy satellites 
within Program C. NRO Program A provided 
launch support for Poppy. NSA received, 
analyzed, and reported findings derived from 
the intercepted radar signals from Poppy. The 
Naval Security Group, with support from Air 
Force Security Service and Army Security 
Agency, coordinated field operations and 
maintained and operated Poppy ground sites. 

The Poppy Program operated from 
December 1962 through August 1977. A total 
of seven Poppy satellites launched into space 
from 1962 to 1971. The launch dates are as 
follows: Dec. 13, 1962, June 15, 1963, Jan. 
11, 1964, March 9, 1965, May 31, 1967, 
Sept. 30, 1969, and Dec. 14, 1971. Poppy's 
average useful life on orbit was 34 months 

 

Kosmos 465 (Tsiklon #10) 
 

Cosmos 465 was part of a 6-satellite Soviet 
military navigation system distributed in 
orbital planes spaced 30 degrees apart, and 
launched from the Plesetsk cosmodrome 
aboard a Cosmos rocket. Navigation 
information was derived from Doppler-shifted 
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VHF transmissions (approximately 150 and 
400 MHz) of the satellite position and orbital 
data. By acquiring fixes from several satellite, 
a user's location could be calculated with an 
accuracy of 100 m. The time needed to 
ascertain a position was dependent upon the 
user's latitude and the number of operational 
spacecraft in orbit. Normally, accurate 
location determination could be made within 
1-2 hours. 

Launch Date: 1971-12-15 
Launch Vehicle: Kosmos-3 
Launch Site: Plesetsk, U.S.S.R 
Mass: 680.0 kg 
 

Kosmos 466 (Zenit-4M 
#27,Rotor #27) 
  
Cosmos 466 was a third generation, high 
resolution Soviet photo surveillance satellite 
launched from the Baikonur cosmodrome 
aboard a Soyuz rocket. The spacecraft was 
maneuverable. 
 
Launch Date: 1971-12-16 
Launch Vehicle: Soyuz 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 6300.0 kg 
 

Kosmos 467 (DS-P1-Yu #49) 

Cosmos 467 was a Soviet DS type military 
satellite launched from the Plesetsk 
cosmodrome.  

DS (Dnepropetrovsk Sputnik) were small 
satellites built by Yangel's OKB-586 / KB 
Yuzhnoye in the Ukraine for launch by the 
same KB's Kosmos launch vehicles. They 
were used for a wide range of military and 
scientific research and component proving 
tests.  

Launch Date: 1971-12-17 
Launch Vehicle: Kosmos-2I 

Launch Site: Plesetsk, U.S.S.R 
Mass: 325.0 kg 
 

Kosmos 468 (Strela-2M #4) 
 

The lowest level of the three-tier 
communications satellite constellation is now 
populated with two distinct systems devoted 
to military and government communications. 
Both systems are assessed to be simple 
store-dump repeaters which were particularly 
useful in relaying non-essential traffic 
between the Russian Federation and 
overseas stations of forces. The first Strela 
(which means "Arrow" in Russian) system 
debuted in 1970 and consisted of 750 - 1000 
kg satellites deployed at mean altitudes of 
800 km in three orbital planes inclined 74 
degrees to the equator and spaced 120 
degrees apart. These Strela 2 spacecraft 
were launched separately by the Kosmos 
launch vehicle from the Plesetsk 
cosmodrome into each orbital plane at 
intervals of 24-36 months. The activity of 
these satellites could be monitored via a 
characteristic CW beacon emitted on a 
frequency of 153.660 MHz. 

 
Launch Date: 1971-12-17 
Launch Vehicle: Kosmos-3 
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Launch Site: Plesetsk, U.S.S.R 
Mass: 750.0 kg 
 

Molniya-1 19 
 

Molniya 1/19 was a first-generation Russian 
communications satellite orbited to test and 
perfect a system of radio communications 
and television broadcasting using earth 
satellites as active transponders and to 
experiment with the system in practical use. 
The basic function of the satellite was to relay 
television programs and long-distance two-
way multichannel telephone, phototelephone, 
and telegraph links from Moscow to the 
various standard ground receiving stations in 
the 'Orbita' system. The satellite was in the 
form of a hermetically sealed cylinder with 
conical ends -- one end contained the orbital 
correcting engine and a system of microjets, 
and the other end contained externally 
mounted solar and earth sensors. Inside the 
cylinder were (1) a high-sensitivity receiver 
and three 800-MHz 40-w transmitters (one 
operational and two in reserve), (2) 
telemetering devices that monitored 
equipment operation, (3) chemical batteries 
that were constantly recharged by solar cells, 
and (4) an electronic computer that controlled 
all equipment on board. Mounted around the 
central cylinder were six large solar battery 
panels and two directional, high-gain 
parabolic aerials, 180 deg apart. One of the 
aerials was directed continually toward the 
earth by the highly sensitive earth sensors. 
The second aerial was held in reserve. 
Signals were transmitted in a fairly narrow 
beam ensuring a strong reception at the 
earth's surface. The satellite received at 1000 
MHz. Television service was provided in a 
frequency range of 3.4 to 4.1 GHz at 40 w. 
Molniya 1/19, whose cylindrical body was 3.4 
m long and 1.6 m in diameter, was much 
heavier than corresponding U.S. COMSATs, 
and it had about 10 times the power output of 
the Early Bird COMSAT. In addition, it did not 
employ a geosynchronous equatorial orbit as 
have most U.S. COMSATs because such an 
orbit would not provide coverage for areas 

north of 70 deg n latitude. Instead, the 
satellite was boosted from a low-altitude 
parking orbit into a highly elliptical orbit with 
two high apogees daily over the northern 
hemisphere -- one over Russia and one over 
North America -- and relatively low perigees 
over the southern hemisphere. During its 
apogee, Molniya 1/19 remained relatively 
stationary with respect to the earth below for 
nearly 8 of every 12 hr. By placing three or 
more Molniya 1 satellites in this type of orbit, 
spacing them suitably, and shifting their 
orbital planes relative to each other by 120 
deg, a 24-hr/day communication system 
could be obtained. As of May 1972, the 
satellite remained in orbit. 

 
Launch Date: 1971-12-19 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 2nd Generation Upper Stage + Escape 
Stage 
Launch Site: Plesetsk, U.S.S.R 
Mass: 998.0 kg 
 

Intelsat-4 3 
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INTELSAT 4/F-3 was a communication 
satellite with a cylindrical diameter of 238 cm, 
281 cm solar drum height, and 528 cm overall 
height. Electric power was supplied by solar 
cells mounted on the solar drum face. The 
satellite had multiple access and 
simultaneous transmission capabilities with a 
capacity of 3000 circuits with transponder in 
the earth mode and 9000 circuits with 
transponder in the spot-beam coverage 
mode, or 12 TV channels or certain 
combinations. There were 12 transponders, 
each with a 36-MHz bandwidth, two global 
transmit antennas, two global receive 
antennas, and two steerable spot-seam 
transmit antennas. The design life of the 
satellite was 7 years. 

 
Launch Date: 1971-12-20 
Launch Vehicle: Atlas-Centaur 
Launch Site: Cape Canaveral, United States 
Mass: 1410.0 kg 
 

Kosmos 469 (US-A #3)  
 

Cosmos 469 was a Soviet nuclear powered 
Radar Ocean Reconnaissance Satellite 
(RORSAT) launched from the Baikonur 
cosmodrome aboard a Tsyklon 2 rocket. The 
RORSATs were designed to search the 

oceans for US Navy task forces and other 
shipping 

 
Launch Date: 1971-12-25 
Launch Vehicle: Tsiklon-2 
Launch Site: Tyuratam (Baikonur 
Cosmodrome), U.S.S.R 
Mass: 3800.0 kg 
 

Kosmos 470 (Zenit-4MT 
#1,Orion #1) & Nauka 
 

Cosmos 470 was a third generation, low 
resolution Soviet photo surveillance satellite 
launched from the Plesetsk cosmodrome 
aboard a Soyuz rocket. The spacecraft 
deployed a science capsule. 

Launch Date: 1971-12-27 
Launch Vehicle: Soyuz 
Launch Site: Plesetsk, U.S.S.R 
Mass: 5900.0 kg 
 

Aureole 1 (Oreol 1, DS-U2-
GKA #1) 
 

Sputnik Oreol was launched to research a 
nature of the auroral phenomena. 
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Launch Date: 1971-12-27 
Launch Vehicle: Modified SS-5 (SKean 
IRBM) plus Upper Stage 
Launch Site: Plesetsk, U.S.S.R 
Mass: 630.0 kg 

Meteor-1 10 
 

Meteor 1-10 was the tenth fully operational 
Russian meteorological satellite launched 
from the Plesetsk site. The satellite was 
placed in a near-circular, near-polar prograde 
orbit to provide near-global observations of 
the earth's weather systems, cloud cover, ice 
and snow fields, vertical profiles of 
temperature and moisture, and reflected and 
emitted radiation from the dayside and 
nightside of the earth-atmosphere system for 
operational use by the Soviet 
Hydrometeorological Service. This was the 
second satellite of the Meteor series to be 
placed in a high orbit, about 240 km higher 
than most other Meteor launches (the first 
was Meteor 1-5). The spacecraft was 
equipped with two vidicon cameras and APT 
cameras for dayside photography, a scanning 
high-resolution IR radiometer with APT 
capability for dayside and nightside 
photography, an actinometric instrument for 
measuring the earth's radiation field in the 

visible and infrared regions, and a medium-
resolution scanning diffraction spectrometer 
for determining indirectly the vertical profiles 
of atmospheric temperature and humidity. 
The satellite was in the form of a cylinder 5 m 
long and 1.5 m in diameter with two large 
solar panels attached to the sides. The solar 
panels were automatically oriented toward 
the sun to provide the spacecraft with the 
maximum amount of solar power. The 
spacecraft was oriented toward the earth by a 
gravity-gradient triaxial stabilization system 
consisting of flywheels whose kinetic energy 
was dampened by the use of controlled 
electromagnets on board that interacted with 
the magnetic field of the earth. The 
instruments were housed in the base of the 
satellite, which pointed toward the earth, 
while the solar sensors were mounted in the 
top section. The operational Meteor weather 
satellite system ideally consisted of at least 
two satellites spaced at 90-deg intervals in 
latitude to observe a given area of the earth 
every 6 h. This allowed the monitoring of the 
formation, development, and movement of 
major weather systems. When within 
communication range, the data acquired were 
transmitted directly to the ground-receiving 
centers near Moscow, Novosibirsk, and 
Vladivostok or to APT-equipped stations 
within the U.S.S.R. Over regions beyond 
communication range, Meteor 1-10 recorded 
the TV and IR pictures, spectrometer data, 
and actinometric data and stored them on 
board until the satellite passed over the 
receiving centers. The meteorological data 
received at these centers were processed, 
reduced, and sent to the Hydrometeorological 
Center in Moscow, where they were analyzed 
and used to prepare various forecast and 
analysis products. Some of the TV and IR 
pictures and analyzed actinometric data were 
then distributed to various meteorological 
centers around the world. Some of these data 
were transmitted from Moscow to the 
National Environmental Satellite Service 
(NESS). It is believed that Meteor 1-10 was 
deactivated in June 1972, as indicated by the 
termination of data being transmitted to 
NESS. 
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Launch Date: 1971-12-29 
Launch Vehicle: Modified SS-6 (Sapwood) 
with 1st Generation Upper Stage 
Launch Site: Plesetsk, U.S.S.R 
Mass: 3300.0 kg 
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