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1959 μ 1 (-----)    
Name:  Luna-1     
Country: USSR 
Launch date: 2 January 1959   
Re-entry: in orbit                                        
Launch site: Baikonour    
Launch vehicle: Vostok L   

Orbit:  0.978 x 1.318 AU, inclination: 0.01°  
 

 
 
Luna-1, which had a mass of 170 kg, was intended to impact on the Moon but missed it by 5955 km on 4 
January 1959 and went into a solar orbit of 443 days. 
The spacecraft was designed by the Korolyov design bureau and was identified as a type E-1. It carried five 
instruments for the study of the gas component of interplanetary space, corpuscular radiation of the Sun, 
magnetic fields of the Earth and the Moon, meteoric particles in space, heavy nuclei in cosmic radiation and 
other properties of cosmic rays. 
It also carried a package of various metal emblems with the USSR coat of arms which were to be scattered 
over the lunar surface. 
In a separate experiment the upper stage of the launch vehicle released a cloud of sodium vapor at a distance 
of 113,000 km from the Earth thereby creating an artificial source of light which assisted in tracking. 
The International Designation was allocated, out of sequence, at a later date. The spacecraft was also known 
as Mechta. 
 

  



---          
Name:  ---     
Country: USA  
Launch date: 21 January 1959 
Re-entry: n.a.                                         
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 
Orbit:  failed to orbit                              
 
Experimental military reconnaissance satellite as described for 1959 β 1. The launch vehicle was damaged 
during ground tests and the upper stage and payload were written off. The first stage was, however, saved 
and re-used for Discoverer-12 (29 June 1960). 
 

  



1959 α 1 (00011) 
Name:  Vanguard-2    
Country: USA  
Launch date: 17 February 1959  
Re-entry:  in orbit                                       
Launch site: Cape Canaveral    
Launch vehicle: Vanguard 

Orbit:  559 x 3320 km, inclination: 32.9°  
 

 
 
The Vanguard-2 measured the sunlight reflected by the Earth's cloud cover and by the Earth's surface with 
the use of two telescopes coupled to photocells. It also carried a Minitrack beacon transmitter. Because of the 
wobbling motion of the satellite, interpretation of the data was, however, difficult.  
The mass of the satellite was 9.8 kg. 
 

  



1959 β 1 (00013) 
Name:  Discoverer-1    
Country: USA  
Launch date: 28 February 1959   
Re-entry: 5 March 1959 
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 

Orbit:  163 x 968 km, inclination: 89.7°  
 

 
 
The development of a strategic satellite system for the United States began in early 1955 when the Air Force 
issued the specifications for Weapons System (WS)-117L or MX-2226, which called for a rocket upper stage 
which was to be used as a 'bus' for a number of applications packages. 
The stage was to be carried into orbit by either a Thor or an Atlas missile and three roles were envisaged: 
1. development of recovery techniques; 
2. an operational early warning system; and 
3. an operational reconnaissance satellite system. 
In October 1956 the WS-117L contract was awarded to Lockheed and gave birth to the Agena upper stage 
as the basis for the satellite systems, although initially a spinning satellite was considered. 
The Agena stage had a diameter of 1.52 m and a length of 5.94 m and was fitted with a Bell Hustler rocket 
motor. It had an in-orbit mass of 863 kg and carried the payload in a conical forward section which included a 
135 kg re-entry capsule with a diameter of 84 cm and a length of 68 cm. 
Once in orbit, the Agena stage would turn around, facing backwards from the line of flight, so that the re-entry 
capsule would be aligned for release and atmospheric re-entry. 
The obvious choice for instrumentation was a television system but in those days the resolution achieved by 
a television system was considered too poor and Kodak, Philco and the CBS Laboratories developed a film 
scanning technique as an alternative. In this technique a photographic plate was exposed, developed on 
board and scanned by an electronic instrument. The subsequent radio signal was transmitted to Earth where 
it was processed into an image. In addition the film return option was also considered which would provide a 
higher resolution image. The latter option required a re-entry capsule.  
The entire programme carried the code name Corona and involved a range of different camera systems.  
The KH 1 and KH 2 cameras were developed by the Fairchild Camera and Instrument Corp. whilst the KH 3, 
KH 4, KH 4A and 4B cameras were developed by the Itek Corp. Of these the KH 4A and KH 4B systems were 
essentially two KH 4 cameras stacked on top of each other with a 30o separation angle.  
The KH 1 camera had a resolution of 11.7m. This was improved to 7.3 on the KH 2, 3.5 m on the KH 3 and 
2.9 m on the KH 4 cameras. The KH 4A and 4B cameras permitted the stereo images with a resolution of 
respectively 2.6 m and 1.1 m. 



Although 'Keyhole' is often cited as the meaning of the acronym KH, it is suspected that the meaning of this 
military designation is different. 
The first 38 satellites in the Corona programme were identified as Discoverer. Subsequent satellites did not 
receive a name but have been referred to, as is common practice, by their KH system number followed by a 
serial number. An alternative identification methodology uses are mission numbers, with the KH 1/4 missions 
carrying a 9000 series mission number, KH 4A a 1000 series and KH 4B a 1100 series numbers. In addition, 
missions have been assigned an 'Ops' number. In addition the programmes (or parts thereof) have also been 
known as Program 162, AFP-162, AFP-622A, Program 846, AFP-846 and Program 1115. 
The Discoverer satellites were launched by a Thor Agena launch vehicle and were placed in a polar orbit 
which allowed the recovery of the re-entry capsule over the Pacific Ocean (east of Hawaii) on the 17th or 18th 
orbit, after one day, the 32nd or 33rd orbit, on the second day etc.  
After ejection from the satellite, a small retro-rocket motor reduced the speed of the re-entry capsule to about 
1400 km/h. At an altitude of about 15 km the heatshield was jettisoned and the parachute deployed. The 
parachute and capsule were then captured mid-air by a trapeze shaped device attached to, initially a Fairchild 
Packet aircraft and later a Lockheed Hercules aircraft. Once winched inside, the capsule was flown to the 
Hickam Air Force Base in Hawaii following which a different aircraft flew the film to Washington where it was 
developed and interpreted.  
The execution of the programme proved to be far from easy. After an initial launch failure on 21 January 1959 
and a launch abort on 25 February 1959, the US Air Force succeeded in placing Discoverer-1 in orbit. It was 
only the eighth US satellite and although probably designed to carry and test the technique of recovering film 
capsules, it did not carry a re-entry capsule and was intended to test the tracking and acquisition facilities 
required in the recovery process. Unfortunately, tumbling of the spacecraft prevented accurate 
tracking.Alternatively, it has been suggested that the spacecraft did not orbit but instead crashed in Antarctica 
(Day, D.A., Lucky Number 13, Spaceflight, Vol. 46, April 2004, p.166). 

 

  



1959 ν 1 (-----) 
Name:  Pioneer-4    
Country: USA  
Launch date: 3 March 1959    
Re-entry: in orbit                                         
Launch site: Cape Canaveral    
Launch vehicle: Juno II 

Orbit:  0.987 x 1.142 AU, inclination: 1.3°  
 

 
 
The Pioneer-4 was similar to the Pioneer-3 spacecraft as described for 1958 θ 1. Originally it was to be placed 
into a lunar orbit but this orbit was modified to allow further investigation of the upper Van Allen belt. 
The 6 kg spacecraft passed the Moon at a distance of 59,500 km on 5 March 1959 and went into a solar orbit 
of 395 days.  

 

  



1959 γ 1 (00014) 
Name:  Discoverer-2    
Country: USA  
Launch date: 13 April 1959    
Re-entry: 26 April 1959      
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 

Orbit:  239 x 346 km, inclination: 89.9°  
 
Experimental military reconnaissance satellite as described for 1959 β 1. 
The capsule was ejected too early to be effectively recovered and instead of coming down over the Pacific 
Ocean, the capsule fell in the arctic regions of Norway or the USSR. Although it was seen coming down it was 
never recovered. The likelihood of it having been recovered by the USSR has been suggested. No camera 
system was carried. 
 

  



---           
Name:  Vanguard SLV-5   
Country: USA  
Launch date: 13 April 1959 
Re-entry: n.a.                                           
Launch site: Cape Canaveral    
Launch vehicle: Vanguard       
Orbit:  failed to orbit                                
 

 
Balloon 

 
The satellite was to study the Earth's magnetic field with a precise magnetometer. The 10.5 kg satellite was 
also to release a 7.62 m inflatable sphere which was to be tracked by optical instruments on the Earth's 
surface to measure the drag in space. 
The second stage of the launch vehicle was damaged at separation and pitch control was lost. The satellite 
did not achieve orbit.  
 

  



---        
Name:  Discoverer-3    
Country: USA  
Launch date: 3 June 1959 
Re-entry: n.a.                                             
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 
Orbit:  failed to orbit                                
 
Experimental military reconnaissance satellite as described for 1959 β 1.   
The objectives were to test capsule recovery techniques, measure cosmic radiation and conduct biomedical 
experiments with four mice which were in the capsule. No camera system was carried.  
The Agena upper stage failed and placed the launch vehicle at an incorrect injection angle and most likely the 
satellite did not reach orbit and fell into the Pacific Ocean.  
 

  



---        
Name:  ---     
Country: USSR 
Launch date: 18 June 1959 
Re-entry: n.a.                                            
Launch site: Baikonour    
Launch vehicle: Vostok L        
Orbit:  failed to orbit                                
 
Type E-1A lunar impact spacecraft as described for 1959 ξ 1, which failed to achieve orbit due to a gyro failure 
of the launch vehicle which prompted the ground controller to destroy the launch vehicle after 153 seconds. 
 

  



---        
Name:  Vanguard SLV-6   
Country: USA  
Launch date: 22 June 1959 
Re-entry: n.a.                                            
Launch site: Cape Canaveral    
Launch vehicle: Vanguard      
Orbit:  failed to orbit                                
 
The satellite was to study the solar-Earth heating process which generates weather. 
A second stage malfunction prevented the 10.3 kg satellite to achieve orbit. 
 

  



---        
Name:  Discoverer-4    
Country: USA  
Launch date: 25 June 1959   
Re-entry: n.a.                                         
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 
Orbit:  failed to orbit                                 
 
Military reconnaissance satellite as described for 1959 β 1 which was fitted with a KH 1 camera system. Also 
known as mission 9001.  
The objective was to test the capsule recovery technique but insufficient second stage velocity prevented the 
satellite from reaching orbit and it fell into the Pacific Ocean.  

 

  



---          
Name:  Explorer-S1    
Country: USA  
Launch date: 16 July 1959     
Re-entry: n.a.                                        
Launch site: Cape Canaveral    
Launch vehicle: Juno II 
Orbit:  failed to orbit                                
 
Explorer-S1 was to measure the Earth's radiation balance, Lyman-alpha rays, X-rays, heavy primary cosmic 
rays, micrometeorites, cosmic rays and satellite temperatures and well as the erosion of solar cells exposed 
on the satellite's surface.  
For this it carried: 
1. a radiation and heat balance detector; 
2. an X-ray and Lyman-alpha detector;   
3. a heavy primary cosmic ray detector; 
4. a micrometeorite detector; 
5. VHF and UHF transmitters, which were used for an electron density investigation through ground 

examination of the transmission frequencies;  
6. radiowave propagation experiments to determine the effect of the ionosphere on radio transmissions; 
7. an experiment to test self-sustaining power supply of solar cells and batteries; and 
8. an experiment to test mechanical temperature control devices.  
The satellite had a mass of 41 kg but the launch vehicle was destroyed by the Range Safety Officer after 6 
seconds when it tilted sharply as a result of a power supply failure to the guidance system. 

 

  



1959 δ 1 (00015) 
Name:  Explorer-6    
Country: USA  
Launch date: 7 August 1959    
Re-entry: July 1961          
Launch site: Cape Canaveral    
Launch vehicle: Thor Able II   

Orbit:  245 x 42400 km, inclination: 47.0°  
 

 
 
Explorer-6's primary objective was to undertake a variety of studies on radiation and the magnetic field. 
Its instruments included:  
1. a Geiger-Mueller counter, ionising chamber, scintillation counter and proportional counter to measure 

three specific radiation levels of the radiation belts; 
2. an image scanning television system to make cloud cover pictures; 
3. a diaphragm/microphone combination to measure the flux and energy levels of micrometeorites; and 
4. a fluxgate and a spin-coil magnetometer to map the Earth's magnetic field. 
From the data returned by the satellite a large ring of electrical current encircling the Earth was discovered. 
Also the Van Allen belts were mapped with greater accuracy whilst there was evidence of the interface 
between the magnetic field and the solar wind.  
The satellite's transmissions were also used in Doppler shift experiments, electron density experiments and 
radio propagation experiments.  
The satellite had a mass of 64 kg. 
 

  



1959 ε 1 (00018) 
Name:  Discoverer-5    
Country: USA  
Launch date: 13 August 1959   
Re-entry: 28 September 1959  
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 

Orbit:  217 x 739 km, inclination: 80.0°  
 
Military reconnaissance satellite as described for 1959 β 1 which was fitted with a KH 1 camera system. Also 
known as mission 9002. 
Because of the incorrect orientation of the Agena upper stage the capsule was ejected into a higher orbit and 
could not be recovered. 
The capsule, which was designated 1959 ε 2 (00026), eventually re-entered on 11 February 1961.   
 

  



---        
Name:  Beacon-2    
Country: USA  
Launch date: 14 August 1959  
Re-entry: n.a. 
Launch site: Cape Canaveral    
Launch vehicle: Juno II 
Orbit:  failed to orbit                               
 
The Beacon-2 satellite was a 4.5 kg, 3.66 m diameter sphere of mylar polyester with an aluminum coating. It 
was to study atmospheric density at various levels during the estimated life time of about two weeks. The 
sphere carried a radio beacon only. 
In addition the second stage carried two 35 million candle power flares which were to be released 650 km 
over the Atlantic Ocean to make a more accurate fix of the Bermuda Islands. 
The first stage and the attitude control of the upper stages malfunctioned and the satellite did not achieve 
orbit. 
 

  



1959 ζ 1 (00019) 
Name:  Discoverer-6    
Country: USA  
Launch date: 19 August 1959   
Re-entry: 20 October 1959    
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 

Orbit:  212 x 848 km, inclination: 84.0°  
 
Military reconnaissance satellite as described for 1959 β 1 which was fitted with a KH 1 camera system.                                                   
Also known as mission 9003, the retrorocket malfunctioned and the capsule did not separate. 
 

  



---              
Name:  LJ-1     
Country: USA  
Launch date: 21 August 1959  
Re-entry: 21 August 1959                                         
Launch site: Wallops Island    
Launch vehicle: Little Joe    
Orbit:  sub-orbital to 0.6 km                                  
 

 
 
The Little Joe (LJ)-1 sub-orbital flight in the Mercury programme as described for 1961 αα 1, tested the 
Mercury launch escape and recovery system. The escape rocket ignited 31 minutes before the launch was to 
take place and the Mercury boiler plate model flew to an altitude of 600 m and landed 600 m downrange. The 
flight lasted 20 seconds. As the main chute did not deploy the spacecraft was destroyed on impact in the ocean. 

 

  



---              
Name:  Big Joe-1     
Country: USA  
Launch date: 9 September 1959 
Re-entry: 9 September 1959                                        
Launch site: Cape Canaveral    
Launch vehicle: Atlas D       
Orbit:  sub-orbital to 2414 km                                  
 

 
 
The Big Joe flight tested the heat protection concepts employed in the Mercury programme as described for 
1961 αα 1. The flight, which carried a boiler plate model of the Mercury spacecraft, was successful. It lasted 
13 minutes. 
A second Big Joe flight, scheduled to repeat the experiment in late 1959, was cancelled three weeks later. 

 

  



1959 ξ 1 (-----) 
Name:  Luna-2     
Country: USSR 
Launch date: 12 September 1959   
Re-entry: 13 September 1959  
Launch site: Baikonour    
Launch vehicle: Vostok L    
Orbit:  trans-lunar                                           
 

 
 
Luna-2 was an improved version of Luna-1 as described for 1959 μ 1 and was also known as the type E-1A. 
The 192 kg spacecraft was fitted with four charged particle detectors and an improved micrometeoroid 
detection instrument. 

After a flight of 34 hours it impacted on the Moon at 30°N, 1°E. Like Luna-1, a sodium cloud was released by 
the upper stage. 

 

  



---        
Name:  Transit-1A    
Country: USA   
Launch date: 17 September 1959 
Re-entry: n.a. 
Launch site: Cape Canaveral    
Launch vehicle: Thor Able II 
Orbit:  failed to orbit                                 
 

 
 
Transit-1A was an experimental military navigational satellite which carried two ultrastable oscillators and four 
frequency transmitters which operated in the 162/216 MHz and 53/324 MHz bands. 
The satellite, with a mass of 119 kg, was to investigate the use of the Doppler effect of the transmissions to 
determine the accurate location of the satellite.  
The third stage ignition failed and the satellite did not achieve orbit. 

 

  



1959 η 1 (00020) 
Name:  Vanguard-3    
Country: USA  
Launch date: 18 September 1959  
Re-entry: in orbit                                      
Launch site: Cape Canaveral    
Launch vehicle: Vanguard 

Orbit:  512 x 3744 km, inclination: 33.4°  
 

 
 
With a mass of 23 kg, Vanguard-3 measured the Earth's magnetic field, the effect of solar X-rays on the 
atmosphere as well as the environmental conditions in space. 
The instruments included: 
1. a proton precision magnetometer to measure the Earth's magnetic field; 
2. two ionisation chambers to measure X-rays from the Sun; 
3. three thermistors, two differential pressure gauges, three chromium strip erosion gauges, a photo 

sensitive detector and four barium-titanate microphones to measure the environmental conditions. 
The satellite transmitted data until 11 December 1959.  
 

  



1959 θ 1 (00021) 
Name:  Luna-3     
Country: USSR 
Launch date: 4 October 1959    
Re-entry: 29 April 1960      
Launch site: Baikonour    
Launch vehicle: Vostok L 

Orbit:  40300 x 476500 km, inclination: 73.8°  
 

 
 
Luna-3 was a type E-2A lunar spacecraft developed by the Korolyov design bureau which had the primary 
objective to photograph the far side of the Moon.  
For this purpose the spacecraft carried the following instruments: 
1. an automatic Yenissei-2 camera system with a dual lens and varying exposures of 35 mm film, 

combined with a developing device, a drying device and a film storage facility; 
2. an automatic transmission system incorporating a small scanning tube and stable photoelectric 

multiplier; and 
3. possible other instruments which have not been disclosed.  
The 279 kg spacecraft, which was also referred to as Automaticheskaya Mezplanetnaya Stantsiya (AMS), 
meaning Automatic Interplanetary Station, successfully flew around the far side of the Moon at a distance of 
6200 km on 10 October 1959. The photos, which covered 70% of the far side of the Moon, were transmitted 
to Earth on 18 October 1959. After the first pass of the Moon, the camera system failed. 
 

  



---              
Name:  LJ-6     
Country: USA  
Launch date: 4 October 1959 
Re-entry: 4 October 1959                                          
Launch site: Wallops Island    
Launch vehicle: Little Joe    
Orbit:  sub-orbital  to 100 km 
 

 
 
The Little Joe (LJ)-6 sub-orbital flight in the Mercury programme as described for 1961 αα 1, tested the 
Mercury launch command system. The flight reached an altitude of 100 km and lasted 5 minutes, 10 seconds. 
A boiler plate model of the Mercury spacecraft was carried. The boiler plate model was recovered and was 
subsequently destroyed in other tests. 

 

  



1959 ι 1 (00022) 
Name:  Explorer-7    
Country: USA  
Launch date: 13 October 1959 
Re-entry: in orbit                                         
Launch site: Cape Canaveral    
Launch vehicle: Juno II 

Orbit:  556 x 1088 km, inclination: 50.3°  
 

 
 
Explorer-7, which was similar to Explorer-S1 which failed on 16 July 1959, measured the Earth's radiation 
balance, Lyman-alpha rays, X-rays, heavy primary cosmic rays, micrometeorites, cosmic rays and satellite 
temperatures and well as the erosion of solar cells exposed on the satellite's surface.  
For this it carried:  
1. a radiation and heat balance detector; 
2. an X-ray and Lyman-alpha detector;  
3. a heavy nuclei chamber; 
4. a cosmic ray experiment; 
5. a micrometeorite penetration experiment; 
6. a solar cell experiment; and 
7. temperature measurement gauges.   
The satellite, which had a mass of 41 kg, transmitted data until 24 August 1961. 
 

  



---              
Name:  LJ-1A     
Country: USA  
Launch date: 4 November 1959  
Re-entry: 4 November 1959                                        
Launch site: Wallops Island    
Launch vehicle: Little Joe    
Orbit:  sub-orbital to 18 km                                   
 

 
 
The Little Joe (LJ)-1A sub-orbital flight in the Mercury programme as described for 1961 αα 1, tested the 
Mercury launch escape and recovery system. A boiler plate model of the Mercury spacecraft was carried 
which separated too late. It wasd recovered and later used on the MR-BD flight. The LJ-1A flight lasted 8 
minutes, 11 seconds.  
 

  



1959 κ 1 (00024) 
Name:  Discoverer-7    
Country: USA  
Launch date: 7 November 1959   
Re-entry: 26 November 1959   
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 

Orbit:  159 x 847 km, inclination: 81.6°                            
 
Military reconnaissance satellite as described for 1959 β 1 which was fitted with a KH 1 camera system. 
Also known as mission 9004, the satellite could not be stabilised in orbit and the capsule was not separated. 
 

  



1959 λ 1 (00025) 
Name:  Discoverer-8    
Country: USA  
Launch date: 20 November 1959   
Re-entry: 8 March 1960       
Launch site: Vandenberg    
Launch vehicle: Thor Agena A 

Orbit:  187 x 1679 km, inclination: 80.6°     
 
Military reconnaissance satellite as described for 1959 β 1 which was fitted with a KH 1 camera system. Also 
known as mission 9005. 
The orbit was too eccentric because of problems with the guidance systems and the capsule overshot the 
recovery area on orbit 15 and was lost.  

 

  



---                
Name:  Pioneer-P3    
Country: USA  
Launch date: 26 November 1959 
Re-entry:  n.a.                                        
Launch site: Cape Canaveral    
Launch vehicle: Atlas Able 
Orbit:  failed to orbit                                 
 

 
 
The spacecraft was intended to be placed in a lunar orbit. The objectives were to obtain basic data on the 
lunar environment including energy levels of cosmic rays, measurement of magnetic fields as well as the 
transmission of pictures of the lunar surface. 
The 168 kg satellite carried: 
1. cosmic ray detectors; 
2. a television system; 
3. micrometeorite detectors; 
4. magnetometers; and 
5. two radiowave receivers. 
The payload fairing collapsed after 45 seconds in the flight and the launch vehicle exploded. 
The payload was initially scheduled to be launched on 3 October 1959 with an Atlas launch vehicle that that 
exploded in a static test on 24 September 1959.  

 

  



---      
Name:  LJ-2     
Country: USA  
Launch date: 4 December 1959 
Re-entry:  4 December 1959                                         
Launch site: Wallops Island    
Launch vehicle: Little Joe    
Orbit:  sub-orbital to 142 km         
 

 
 
The Little Joe (LJ)-2 sub-orbital flight in the Mercury programme as described for 1961 αα 1, tested the 
Mercury launch escape and recovery system at high altitude. A boiler plate model of the Mercury spacecraft 
with a rhesus monkey on board, was carried and separated successfully. The flight lasted 11 minutes, 6 
seconds. In some reference sources this flights is referred to as LJ-3 which was a cancelled flight.. 
 


