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The table shows that the bigger portion of time is spent in sunlight. It is a rule of 
thumb that a spacecraft in LEO orbit spends about 2/3 in sun and 1/3 in shadow. 
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1929: The Problem of Space Flight. The Rocket Engine, by Hermann Noordung, describes the concept of the 
geostationary orbit. 
1945 (May): In a visionary paper, Arthur C. Clarke, the well-known physicist and author, describes a world communication 
and broadcasting system based on geosynchronous space stations. 
1957 (4 Oct.): Launching of the Sputnik-1 artificial satellites (USSR) and detection of the first satellite-transmitted radio 
signals. 
1959 (March): Pierce's basic paper on satellite communication possibilities. 
1960 (Aug.): Launching of the ECHO-1 balloon satellite (USA/NASA). Earth-station to earth-station passive relaying of 
telephone and television signals at 1 and 2.5 GHz by reflection on the metalized surface of this 30 m balloon 
placed in a circular orbit at 1 600 km altitude. 
1960 (Oct.): First experiment of active relaying communications using a space-borne amplifier at 2 GHz (delayed relaying 
communications) by the Courier-1B satellite (USA) at about 1 000 km altitude. 
1962: Foundation of the COMSAT Corporation (USA), the first company specifically devoted to domestic and 
international satellite communications. 
1962: Launching of the TELSTAR-1 satellite (USA/AT&T) (July) and of the Relay-1 satellite (USA/NASA) 
(December). Both were non-geostationary, low-altitude satellites operating in the 6/4 GHz bands. 
1962: First experimental transatlantic communications (television and multiplexed telephony) between the first 
large-scale, pre-operational earth stations (Andover, Maine, USA, Pleumeu-Bodou, France and Goonhilly, 
UK). 
1963: First international regulations of satellite communications (ITU Extraordinary Radio Conference). Initiation 
of sharing between space and terrestrial services. 
1963 (July): Launching of SYNCOM-2 (USA/NASA), the first geostationary satellite (300 telephone circuits or 1 TV 
channel). 
1964 (Aug.): Establishment of the INTELSAT organization (19 national Administrations as initial signatories). 
1965 (April): Launching of the EARLY BIRD (INTELSAT-1) satellite, first commercial geostationary communication 
satellite (240 telephone circuits or 1 TV channel). First operational communications (USA, France, Federal 
Republic of Germany, UK). 
1965: Launching of MOLNYA-1 (USSR), a non-geostationary satellite (elliptical orbit, 12 hours revolution). 
Beginning of television transmission to small size receive earth stations in USSR (29 Molnyas were launched 
between 1965 and 1975). 
1967: INTELSAT II satellites (240 telephone circuits in multiple access mode or 1 TV channel) over Atlantic and 
Pacific Ocean regions. 
1968-1970: INTELSAT III satellites (1500 telephone circuits, 4 TV channels or combinations thereof). INTELSAT 
worldwide operation. 
1969: Launch of ATS-5 (USA/NASA). First geosynchronous satellite with a 15.3 and 3.6 GHz bands propagation 
experiment. 

�



��������	
��
���	���
������
��	��

���
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

1971 (Jan.): First INTELSAT IV satellite (4 000 circuits + 2 TV channels). 
1971 (Nov.): Establishment of the INTERSPUTNIK Organization (USSR and 9 initial signatories). 
1972 (Nov.): Launching of the ANIK-1 satellite and first implementation of a national (domestic) satellite communications 
system outside the USSR (Canada/TELESAT).�
1974 (April): WESTAR 1 satellite. Beginning of national satellite communications in the USA. 
1974 (Dec.): Launching of the SYMPHONIE-1 satellite (France, Federal Republic of Germany): the first three-axis 
stabilized geostationary communications satellite. 
1975 (Jan.): Algerian satellite communication system: First operational national system (14 earth stations) using a leased 
INTELSAT transponder. 
1975 (Sept.): First INTELSAT IVA satellite (20 transponders: more than 6 000 circuits + 2 TV channels, Frequency reuse 
by beam separation). 
1975 (Dec.): Launching of the first USSR geostationary Stationar satellite. 
1976 (Jan.): Launching of the CTS (or Hermes) satellite (Canada), first experimental high-power broadcasting satellite 
(14/12 GHz). 
1976 (Feb.): Launching of the MARISAT satellite (USA), first maritime communications satellite. 
1976 (July.): Launching of the PALAPA-1 satellite. First national system (40 earth stations) operating with a dedicated 
satellite in a developing country (Indonesia). 
1976 (Oct.): Launching of the first EKRAN satellite (USSR). Beginning of the implementation of the first operational 
broadcasting satellite system (6.2/0.7 GHz). 
1977 (June): Establishment of the EUTELSAT organization with 17 administrations as initial signatories. 
1977 (Aug.): Launching of the SIRIO satellite (Italy). First experimental communication satellite using frequencies above 
15 GHz (17/11 GHz). 
1977: ITU World broadcasting-satellite Administrative Radio Conference (Geneva, 1977) (WARC SAT-77). 
1978 (Feb.): Launching of the BSE experimental broadcasting satellite for Japan (14/12 GHz) 
1978 (May): Launching of the OTS satellite, first communication satellite in the 14/11 GHz band and first experimental 
regional communication satellite for Europe (ESA: European Space Agency). 
1979 (June): Establishment of the INMARSAT organization for global maritime satellite communications (26 initial 
signatories). 
1980 (Dec.): First INTELSAT V satellite (12 000 circuits, FDMA + TDMA operation, 6/4 GHz and 14/11 GHz wideband 
transponders, Frequency reuse by beam separation + dual polarization). 
1981 Beginning of operation in the USA, of satellite business systems based on very small data receive earth 
stations (using VSATs). 
1983: ITU Regional Administrative Conference for the Planning of the Broadcasting-Satellite Service in Region 2. 
1983 (Feb.): Launching of the CS-2 satellite (Japan). First domestic operational communication satellite in the 30/20 GHz 
band. 
1983 (June): First launch of the ECS (EUTELSAT) satellite, (9 wideband transponders at 14/11 GHz: 12 000 circuits with 
full TDMA operation + TV. Frequency reuse by beam separation and by dual polarization). 
1984 Beginning of operation of satellite business systems (using VSATs) with full transmit/receive operation. 
1984 (April): Launching of STW-1, the first communication satellite of China, providing TV, telephone and data 
transmission services. 
1984 (Aug.): Launching of the first French domestic TELECOM 1 multi-mission satellite: 6/4 GHz, telephony and TV 
distribution; 8/7 GHz, military communications; 14/12 GHz, TVRO and business communications in 
TDMA/DA. 
1984 (Nov.): First retrieval of communication satellites from space, using the space shuttle (USA). 
1985 (Aug.): ITU World Administrative Radio Conference (WARC Orb-85) (1st session on utilization of the geostationary 
orbit). 
1988 (Oct.): ITU World Administrative Radio Conference (WARC Orb-88) (2nd session on utilization of the 
geostationary orbit). 
1989: INTELSAT VI satellite (Satellite-Switched TDMA, up to 120 000 circuits (with DCME), etc.) 
1992 (Feb.): ITU World Administrative Radio Conference. 
1992 (Feb.): Launching of the first Spanish HISPASAT-1 multi-mission satellite: 14/11-12 GHz distribution, contribution, 
SNG, TVRO, VSAT, business services, TV America, etc.; 17/12 GHz, DBS analogue and digital television;�8/7 GHz governmental 
communications. 
Up to 1996: 9 INTELSAT VII-VIIA satellites 
1997 -1998: INTELSAT VIII satellites 
1998 onwards: Launching of various non-geostationary satellites and implementation of the corresponding MSS systems 
(Iridium, Globalstar, etc.) and FSS systems (Teledesic, Skybridge, etc.). 
1999: First INTELSAT K-TV satellite (30 14/11-12 GHz transponders for up to 210 TV programmes with possible 
direct to home (DTH) broadcast and VSAT services). 
2000: INTELSAT IX satellites (up to 160 000 circuits (with DCME)). 
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 -     Area = 0.1x0.3=0.03

 -    Efficiency = 15%

 -  The solar constant = 1371 W/m
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