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The field of space law has evolved considerably since publication of early landmark 
treatises in the 1960's.'. It is now possible to practice space law, and it is [0 this subject 
that the instant article is addressed. 

This article categorizes space law into thtee substantive areas: space communications 
law, space transportation law and space property law. Any categorization of real-life 
phenomena is, to some extent, imprecise; yet categorization is an essential component 
of understanding. Hence this article speaks of "space law;' and includes therein legal rules 
which pertain to outer space activity but which may also be found in scholarly works 
devoted to non-space subjects. A similar situation exists in almOSt evety legal field-the 
well-known overlap of the law of totts and the law of contracts is but one example. The 
decision rule employed here is simple: if the rule or regulation applies by its express terms 
to outer space activity, then it is part of space law. 

Three issues will be addressed for each of the thtee substantive divisions of space 
law (space communications, space transportation and space property) that presently or 
prospectively offer significant opportunities for private practice. First the nature of the 
underlying subject matter will be explained so that its relationship to outer space is clear. 
Next will come answers to the question which arises most frequently in this area -why 
are there legal issues? Finally the article provides a detailed exposition of the opportunities 
for practicing each division of space law-the opportunities fur resolving conflicting legal 
rights and obligations perraining to the limitless cosmic frontier. 

L SPACE COMMUNICATIONS L1W AND PRACTICE 

A. What Is Space Communications? 

Space communications is the tranSfer of information from beyond the earth's 
atmosphere to within it, or from within the earth's atmosphere to beyond it. Usually 
this process involves sending infurmation from a transmitter at one location on the earth's 
surface (the "transmit earth station") to a relay facility with both transmit and .receive 
capabilities some 22,300 miles above the equator in geostationary orbit (the "space station" 
or "satellite") and then back down to one or more receivers at other locations on the earth's 

*Attorney-at-Law, Washington, D.C. Mr. Rothblatt is a member of the International Institute of Space 
Law, a fellow of the British Interplanetary Society, a lecturer at George Washington University and a 'member 
of the District of Columbia Bar. His law offices in Washington, D.C. represent clients involved with space 
communications and space transportation activities. 
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SPACE LAW (1965): N. MATTE. AEROSPACE LAw (1969); S. GoROVE, STIJDIES IN SPACE LAW: Irs CHALLENGES 
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surface (the "receive earth stations".» Because the information is sent as an altered or 
"modulated" band of electromagnetic energy. it moves at the speed of light (300.000 
kilometers per second) and consequently takes less than a second to reach its destination 
via satellite. 

Space communications is also effected in less well-known ways. For example 
infonnation may be transferred between twO objects in space. such as between the Space 
Shuttle and one or more of NASA:s Tracking and Data Relay Satellites (1DRS). This is 
known as intetsatellite service. Another important activity is the rransfer to a receive earth 
station of electromagnetic energy received by a satellite from portions of the earth's land. 
water and air masses. This is known as earth exploration satellite service or "remote sensing". 
Pethaps the most significant infonnation received from space is that which arises naturally 
from cosmic phenomena such as stellar fusion. novae and various atomic quantum physical 
processes. This infonnation. the receipt of which is known as radio astronomy. allows 
scientists to determine the chemical make-up of the universe (including the existence 
in deep space of dozens of different organic and inorganic molecules). the ages of stars 
and galaxies. the velocity at which the fabric of space is expanding and the vety extent 
of "time".3 

Hence space communications is concemed with the movement of infonnation outside 
of earth·s atmosphere. It presently represents the most significant human activity in space. 
This should be expected because infonnation has no mass and mankind is just beginning 
to learn how to get mass OUt of the deep gravity well provided by the earth. Space 
communications is, nevertheless. a truly remarkable achievement. The satellites which 
relay infonnation are. in essence. sophisticated robots capable of operating farther from 
earth than anyone other than Apollo astronauts have travelled. and are capable of doing 
so for a decade or more without any hands-on maintenance whatsoever. They have 
permitted. for the first time ever. hundreds of millions of persons to witness the same 
televised events. individuals in remote locations to be diagnosed and treated by medical 
expetts at distant hospitals and all forms of organizations to operate efficiently despite 
the fact that their members may be separated by many thousands of miles. Space 
communicarions is a space activity with terrestrial applications: what kinds of legal 
questions does such an activity create? 

'See. C. JANSKY, COMMUNICATION SA:rEu.rrES IN THE GSO (1982). In 1945. Arthur C. Clarke first identi£ed 
the key beneficial attribute of a communications satellite in geosia:tionary orbit-it could, on a vimlally continuous 
basis, relay signals between ground stations spread across 40% of the globe. Ouke. Ex/ra·TerreJItiaI Rel4ys: 
Can Rocket Station! Give World~Wide Coverage? WIRELESS WORLD, Oct. 1945. at 305·08. 

The intemationallegal definition for a geostationary satellite is: ''A satellite, the circular orbit of -which 
lies in the plane of the Earth's equator and which ru.ms about the polar axis of the Ea.rth in the same direction 
and with the same period as those of the Earth's rotation:' Final Acts of the World Administrative Radio Confi:tence 
for Space Telecommunications 47 (1971). The "geostationary satellite otbit" is the "orbit on which a satellite 
should be placed to be a geostationary satellite:' fa. But space law and technology expert James Gehrig bas 
observed that becawe satellites are subject to perturbing forces few, if any, geosynchronow satellites can meet 
the technical intemationa11egal definition. Gehrig, Geostlllionary Orbit-Technology and Lrlw PROCEEDINGS 
OF TIm NINETE.ENTH COLLOQUIUM ON TIm LAW OF OUTER SPACB 267 n.4 (1977). Hence, as a matter of common 
acceptance, geosynchronow satellites in orbits with small inclinations to the plane of the equator, no more 
than 5·, are still considered "geostationary satellites." lri. 

'1. KRAus, RADIO AsrRONOMY (1976); Comments of the National Academy of Sciences in the Third Noti.ce 
of Inquiry, Inquiry Relating to Preparation for an International Telecommunication Union World Administrative 
Radio Conference on the Use of the Geostationary-Satellite Orbit and the Planning of the Space Service Utilizing 
It. Dkt. No. 80-741. Dec. 15, 1983. 



28 JOURNAL OF SPACE LAW Vol. 12, No. 1 

B. Why Are There Legal Questions? 

Consider the following as a general rule: only one kind of infurmation can be received 
on an electromagnetic channel, in one place, at one time. "Channel" means contiguous 
group or "band" of frequencies within the electromagnetic spectrum, and this is about 
as much eleetrical engineering as one needs to know to participate in space communications 
law, To affirm the sensibility of this general rule consider an analog: a person can only 
understand one person talking to him, in one place, at one time, Here, "talking" or sound 
waves is the channel and if two people talk simnltaneously, in the same place, the Iisrener 
is confused. (If one person talks while the other communicates with facial expressions 
we can understand both because the facial expressions are on another channel, a visual 
one). Similarly if two different types of information are transferred simultaneously, in 
the same place and on the same channel, the information becomes confused, In space 
communications this confusion is called "interference." 

The need to avoid interference gives tise to most current space communications law 
questions. When three or more people meet to talk, social norms provide the rules for 
sharing a common auditoty channel and for thereby avoiding "interference." When 
different Ametican companies decide to launch and operate space communications 
systems, the U.S. Federal Communications Commission (FCC) must establish rules for sharing 
a common frequency channel, And when different nations and international organizations 
decide to launch and operate space communications systems, the International 
Telecommunication Union must adopt a regulatoty framework for international sharing 
of space channels, These domestic and international rules for sharing frequencies and 
avoiding interference constitute the bulk of space communications law. They occupy dozens 
of pages of formally adopted FCC OrderS< and of the lTV Radio Regulations, an 
intemational treaty.' Underlying this law are thousands of pages of legal advocacy in support 
of various approaches to sharing space communications channels. 

The ptimacy means of avoiding interference between different space communications 
systems is to have the channels they generate operate in different "places" from each other. 
Operating different systems at different times is not practical at present; operating different 

.. Establishment of Domestic Communicacions.oSatellite Facilities by Non-Governmental Entities, Report 
•• " Ortler; (in Dkt. No. 16495). 22 FCC 2d 86 (1970); Seco." Report .. " Or"er, (in Dkt. No. 16495). 35 
FCC2d 844 (1972); Processing of Pending Space Stations Applications in the Domestic Fixed Satellite Service, 
Memorandum Opinion tlnd Order, 77 FCC 2d 956 (1980): Assignment of Orbital locations to Space Stations 
in the Domestic Fixed Satellite Service, Memorandum Opinion and Order, 84 FCC 2d 584 (1981); Applications 
for New Space Stations in the Domestic Fixed Satellite Service, Memorandum Opinion and Order, 93 FCC 
2d 1260 (1983); Development of Regulatory Policy in Regud to Direct Broadcast Satellites, Report •• " Or"er 
(in Dkt. No. 80.603),90 FCC 2d 676 (1982); Applications for Ttansbotder Satellite Services. Memora."um, 
Opi.io., Ortler and Authotization. File No. 1·F-C·82·048. et d (adopted 23 August, 1983). 

'Final Acts of the World Administrative Radio Conference. Radio .Regulations Relating to Space 
Telecommunications. Gen .... July 17. 1971. 23 UST 1527. T.I.A.S. No. 7435; Final Acts of the World 
Administrative Radio Conference (Geneva. 1979) reprinted in Nat'! Tech. Info. Serv .• U.S. Dept. of Commerce. 

The International Telecommunication Convention. December 9. 1932. 49 Stat. 2391. T.S. No. 867. created 
the International Telecommunication Union (!TIT) of periodically convened "Plenipotentiary Conferences" to 
revise Convention provisions. "Adm.in.istrative Conferences" to revise the detailed Radio Regulations appended 
to Conventions. separate "Consulting Committees" to study radio and telephony, and the "Berne Bureau" (now 
the International Frequency Registration Board) to keep track of the rapidly growing number of frequency 
assignments. 

Since 1932, the 1TIJ has agreed to several modified versions of an International Telecommunication 
Convention: International Telecommunication Convention, Oct. 2, 1947. 63 Stat. 1399, T.LA.5. No. 1901; 
International Telecommunication Convention, opened for sigmllure Nov. 12, 1965. 18 U.S.T. 575. T.LA.S. No. 
6267; International Telecommunication Convention. done Oct. 25, 1973. 28 U.S.T. 2497. T.LA.S. No. 8572. 
The latest was adopted in Nairobi, Kenya in the late 1982. 
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syste!Il' on different channels is only a partial solution because there are important 
economic reasons to operate on one of two favored channels, the so-called "C-band'" 
and "Ku-band."7 Satellite systems can operate at different "places" in one of two ways­
they may operate from different orbital positions in the geostationary orbit and/or they 
may relay communications from different portions of the earth's surface. Hence space 
communications law involves making decisions as to which organizations within one 
country, and counmes within the global community, are entitled to which orbital positions 
in an orbit some 100 times farther OUt into space than the Shuttle will ever travel! These 
are the space communications law decisions of today. 

Space communications law questions also arise for reasons unrelated to sharing of 
a common frequency band. One such question involves the tights of countries to 
implement and/or use satellite communications systems other than the Intelsat system 
for international telecommunications. Over 100 counmes are parties to the Intelsat 
Agreement,' which establishes a worldwide satellite system operated by an international 
organization to provide international telecommunications service and aims to preclude 
other satellite systems which cause the Intelsat system significant technical or economic 

'The frequencies used for Westem Hemisphere public communications satellite service in these bands are 
l.92l-6.42l GHz uplink and 3.7-4.2 GHz downlink for the C band: 11.7-12.7 GHz downlink and 14.0-14.l 
GHz uplink for the Ku band: and 17.7-21.1 GHz downlink and 27.l-31.0 GHz uplink for the Ka band. lTV 
Radio R<:gulatioDS, Art. N7, §4: Ie",IIo J:l<kson, The AJIa""tion of the Radio Spe_m, 5cIDmFIc AMERICAN, 
Feb. 1980, at 34-39. 

From a signal propagation standpoint. the C band is "ideal" and accounts for the great majority of satellite 
communications ttaffic. 1. MAxrIN COMMUNICAl1ONS SATEu.rrE S'YSI'EMS 138 (1978). However, Ku-hand conditions 
are also quite favorable and most new communications satellite systems will utilize this band. Rothblatt. 
IntematitJntII Regulation of Digital Communic4tiom SateOile SystemI, 32 FED. COM. LJ. 403-11 (1980). Although 
Ka-band signals propagate better than those transmitted at some neighboring frequencies. funher technology 
dC'Vdopment is needed to handle the band's characteristic rain attenuation problems. 1. MAlmN, COMMUNICATIONS 
SATELLITE SYSI"EMS 139 (1978). NASA is developing this tedmology, and the satellite industty is depending 
upon the Ka band to satisfy mammoth satellite communications needs in the nca deade. 

"The acronyms "C" and "Ku" stem from the usc of code words during the second World War. 
Higher 141U GHz (14-14. l GHz uplink: 117.7-11.2 GHz downlink) frequencies will bring ground statiODS 

to users' premises in urban centers-a move which could not be made with traditional, lower frequency 6/4 
GHz satellite service beause of interference by the terrestrial Bell System microwave links which blanket all 
high traffic areas-and have. the further advantageS of: (1) narrower beam width and, hence. room for more 
of these satellites in geostationary orbit without intetference; (2) a more directional beam from an antenna 
of a given size than that obtainable at lower frequencies and, hence, more opporrunity to reuse a frequency 
in multiple highly.direcred beams; (3) higher antenna gain than that obtainable at lower frequencies, thus 
increasing effective satellite power and reducing ground station size and cost; and (4) less need to impose harsh 
limits on satellite radiated power, as at 4 GHz downlinks, to minim.ize interference with terrestrial microwave 
distribution systems. J. MARrIN, COMMUNICATIONS SATELLITE SYSI"EMS 136-47 (1978). 

As these high frequencies get as saturated as the 6/4 GHz band, technology will enable Use of the still 
higher 30/20 GHz frequency band where the U.S. Government has reserved 213 of the available l.l GHz 
bandwidth. Jain, Use of EHF SandI in Further Military Satellite Appli&ationI, 2 IEEE 1979 International 
Conference on Communications 33.4.1. Commercial systems will operate in the remaining 500 MHz some time 
this d«ade. Ward, NASA Advanced CommunicationI SystemI AntIlysit, 1 IEEE Il.2.21 (1979). See !liIO 
Establishment of Domestic Communications Satellite Facilities by Non·Governmental Entities, 35 EC.C. 2d 
844, 811 (1972). 

'Agreement Relating to the International Telecommunications Satellite Organization. 23 U.S.T. 3813, T.IA.S. 
No. 7532 (1973) (hereinafter cited as INTELSAT Agreement). See generally R. COUNO. THE INTELSAT 
DEFINITIVE ARRANGEMENTS: USHERING IN A NEW ERA IN SATELUTE TELECOMMUNICATIONS (1973); DOYLE, 
Pe1'11Ulnent Arrangements for the Global Commercial Commumutians Satellite System ofIntelsat, PROCEEDINGS 
OF THE 17TH COLLOQUIUM ON THE LAw OF OUTER SPACE 123 (1975); PELTON. The Intelsat Global Satellite 
System and the Pacific: Past, Present and Future PACIFIC TELECOMMUNICATIONS CONFERENCE 2E-23 (1979). 
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harm. Legal issues include what constitutes significant economic harm,' what types of 
international communications fall within the purview of the Intelsat agreement and what 
are the legal options available to a country or group of countries if Intelsat advises that 
a satellite system they contemplate is inconsistent with their Intelsat obligations. 

On a domestic level, space communications law issues relating to Intelsat arise because 
oflaws which usually reserve to one organization an exclusive right to transmit infurmation 
to Intelsat satellites andlor to participate in the Intelsat organization, Today, Intelsat 
satellites can inter:ict with small earth stations, and new companies are seeking the privilege 
of transmitting infurmation to, and receiving information from, these international space­
based relays. Many issues exist in the U.S. and other countries as to whether such non­
exclusive access to Intelsat should be permitted, and if so, how it should be regulated. 
There is a tie-in with transborder data flow issues since a new Intelsat International Business 
Service (IBS) offering would allow vast stores of data to be transmitted out of a country, 
from anywhere in the country, in a matter of seconds. 

Another space communications law issue that is not directly related to orbital positions 
is that of international satellite broadcasting. 10 Here the question is whether the intentional 
transmission of infurmation from one or more countries to others via satellites in 
geostationary orbit should be subject to a legal regime of prior consent. This issue 
exemplifies nicely the "seamless web" of space communications law. In anticipation of 
future problems with regard to sharing of the geostationary orbit, the 1TU. in 1977" 

'See, e.g., Reply of Communications Satellite Corporation to Opposition to Petition to Deny, In rc 
Intematioaa! Satellite. Inc.. file Nos. CSS·83-004·P(LA). I·P.C·83·073. Ocr. 24. 1983, where COSlllllt states: 
"lSI indicated in its Application. the ft:uners of the INTELSAT Agreement amended a draft of Article XIV( d) 
to substitute "significant" economic harm for "substantial" economic harm. Contrary to ISI's interpretation. 
this word choice indicates an intent on the part of the members to refrain from cawing lesser degrees of bairn. - that 
is, harm that would have only a 'significant; albict not a "substantial," effect on INTEISAT. Moreover. the very 
source telied on by lSI for the change in language indicates clearly that Article XIV( d) was intended only to 
provide the flexibility to enable members. in certain circumstances. to establish or use limited regional satellit~ 
systems, and that Atticle XIV(d) reflectS a majority position, as advocated by the United States, "that each 
Participating State obligate itself not to establish, or join in the establishment of, a space segment in competition 
with the space segment of the Organization." 

la'!'he term "international" is often reserved for the case where the satellite broadcast is intentiontJily aimed 
at a foreign country. However, satellite broadcasting tcan:smissions may reach a foreign country also in the form 
of "spillover." Spillover occurs since it is impossible to tailor the satellite footprint so as c:xact1y to match the 
borders of the transmitting country. 

"The 1977 Broadcasting.Sateilite ConJi:tenee marked a break with ITU trndition and signalled a new. deeper 
level of rru involvement in satellite communications. Drawing strength. from a preponderandy Third World 
membership and from a broad mandate of resolutions and recommendations from earlier lID Conferences, 
the principles of efficient and equitable use of space service frequencies and orbital positions were interpreted 
to mean, at least for U GHz band broadcasting-satellite service, II prion' assignment of the orbitfspect:ru.m resource 
among all ITU members. The Seere:ary-General of the ITU. Richard Butler. noted that the broadcasting-satellite 
service "plan" contains "a collection of all the technical parameters necessary for the purpose of ensuring the 
optimum use of available resources." This list of "technical parameters" essentially assigns to specific countries 
the frequencies and orbital positions they may employ for satellite broadcasting. This assignment is accomplished 
by dividing the bandwidth, associating each group of channels with an orbital position, and then allocating 
to countries the right to specific channels at specific orbital positions. Countries have from two (Brunei) to 
sixty-five (Soviet Union) channel assignments; most countries receive four, depending on size, population and 
foreseeable communication needs. 

The plan just described was executed for Regions 1 and 3. but. largely because of American opposition, 
the decision on an assignment plan for Region 2 (Western Hemisphere) was postponed for action at a 1983 
regional conference. See Butler. World Adminirtratille Rmlio Conference for Planning Broadctl.Iting Satellite 
Service. 5 I. SPACE L. 93, 98 (1977); Mill, World Adminirtrative RPdio Conference for the Planning 0/ the 
Broadcasting-Satellite Service in Frequency Bands 11.7-12.2 GHz (in Regions 2 and 3) and 11.7-12.5 GHz (in 
Region I), PROCEEDINGS OF THE 20TH COLLOQUIUM OF THE LAW OF OUTER SPACE 346 (1978). 
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and 1983, gave all countries specific orbital positions at a frequency band reserved for 
satellite broadcasting and required that these orbital positions be used only for 
transmissions centered on an orbital position assignee's own country." While this minimized 
interference problems, it also left very little room for intentional international satellite 
broadcasting at the reserved £requency band. It is also possible, however, to broadcast 
from satellites to slighdy larger receive earth stations in a frequency band within which 
such tranSmissions conld be considered international telecommunications subject to the 
Intelsat Agreement. Were such rransmissions to be e£rected from a country's own satellites, 
then signatories to the Intelsat Agreement which did not want their populace to receive 
such tranSmissions conld oppose them on the ground that they were international satellite 
communications capable of causing economic harm to the Intelsat system. There is no 
shortage of space communications legal issues. Fortunately, there are many opportUnities 
to practice space communications law as well. 

C. What Are The Opportunities For Practicing Space Communications Law? 

The largest opportunity fur practicing space communications law is to represent private 
companies which desire authority to construct, launch and operate a satellite 
communications system." There are many such companies now, and there will certainly 
be many more in the years to come. The first companies to receive the necessary pennission 
to .operate a satellite communications system were Western Union, RCA Americom and 
Comsat General." They and all subsequent U.S. grantees of satellite communications 
operating authority applied to and received permission from the u.s. Federal 
Communications Commission. 

Subsequendy, in 1977, Satellite Business Systems received permission to operate an 
advanced Ku band network." In 1980 replacement and/or new satellites were granted, 
on application, to GTE Satellite, Southern Pacific Spacenet, Hughes Communications, 
Satellite Business Systems, Western Union, RCA Americom and Comsat General." Still 
more recendy, applications to operate satellite systems were received from and granted 
to the above-listed companies as. well as new applicants such as American Satellite 

uIn 1983 the U.S. was allotted 32 broadcasting satellite channels at eight different orbital positions. The 
eight companies authorized by the FCC in late 1982 to enter the direct broadcast satellite bwiness have proposed 
building and launching 21 satellites to offer 43 channels of national service. For various technical and economic 
reasons, most of the DBS companies have requested orbital slots at 101 degrees west longitude to serve the 
eastern half of CONUS or me Eastern and Central time zones and at 148 degrees to serve the western half 
of CONUS or the Mountain and Western time zones. Five companies requested 34 channels at 101 degrees 
and eight asked fur 46 at 148. 

UUseful scholarly works dealing with space communications law are S. GoROVE. U.S. SPACE LAW (1983) 
and D. LmvE.lNTE:RNmoNAL ThLEcOMMUNICAl'IONS AND :IN'ruNATIONAL LAw: TIiE REGut.AnON OF TIm RADIO 

SPECrlUlM (1971). 

"Western Union Telegraph Company, 38 FCC 2d 1197 (1973); COMSAT General Cotporation, 42 FCC 
2d 677 (1973), 45 FCC 2d 444 (1974); RCA Global Communications, 56 FCC 2d 660 (1975). 

"Satellite Business Systems, 62 FCC 2d 997 (1977). 

l6Replacement satellites and expansions of existing systems were authorized in COMSAT General Corporation, 
84 FCC 2d 547 (1981); RCA American Communications, Inc .. 84 FCC 2d 633 (1981); Western Union Telegraph 
Company, 86 FCC 2d 196 (1981); and Satellite Business Systems, 86 FCC 2d 180 (1981). Initial satellites for 
new SYStem entrants were approved in Hughes Communications. Inc.. 84 FCC 2d 578 (1981); Southern Pacific 
Communications Company; 84 FCC 2d 650 (1981) and GTE Satellite Coxporation, 84 FCC 2d 562 (1981). 
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Company. United States Satellite Systems and Rainbow Satellite." As of February 1984 
the FCC had yet more applications to operate satellites from Ford Aerospace. National 
Exchange. Systematics General, Federal Express, Martin Marietta and several other fums. 

In all, there are presently 29 different companies with applications at the FCC for 
over ninety satellites. Most of these companies are seeking permission to operate ttaditional 
satellite communications systems. but others, such as Geostar Corporation, are applying 
for authority to implement new types of systems (satellite based position location and 
navigation satellites ),'8 Each of these companies has retained legal counsel to help prepare 
their applications to the FCC. to draft all manner of pleadings as required under the 
FCC's Rules and the Administrative Procedure Act (petitions to deny, oppositions, 
comments, reply comments and others) and to assist the company in obtaining the orbital 
positions they desire. Space communications counsel are somewhat like celestial gladiators 
fighring first for an opportunity to enjoy a perch in space and then over preferred orbital 
positions in the geostationary arc. 

In addition, there are significant oppottunities in space communications law practice 
to represent private companies which have rights to use a satellite of another company," 
which desire an oppottunity to operate eatth stations capable of ttansmitting directly 
to Intelsat satellites and thereby establishing a dedicated international message ttansfer 
network2• or which are concerned with the claims of other countries in the Western 
Hemisphere to the orbital positions they desire. For example, between 1984 and 1988 
the lTD will hold several meetings and conferences in Geneva for the purpose of 
establishing a regime that will guarantee in practice the rights of all countries to equitable 
access to the geostationary orbit and space service frequency bands. The conferences are 
called Space WARC's (World Administrative Radio Conferences) and the meerings are 
convened for preparatoty purposes. The FCC has established a Space WARCAdvisoty 
Committee to serve as a focal point for non-government input into what u.s. policy should 
be with regard to equitable access to the geostationary orbit for satellite communications 
purposes. Dozens of private companies send legal representatives to the Advisoty 
Committee's meerings to monitor, report on and participate in its proceedings." Even 
radio astronomers, whose interest in space communications was described above, retain 
legal counsel to ensure that satellites transmissions are not allowed to drown out reception 
of important cosmic radio waves. 

In sum, there are a great many opportunities to practice space communications law. 
They center around represenring private company interests before the Federal 

17Memorandum Opinion and Order. Assignment of Orbital locations to Space Stations in the Domestic 
Fixed·Satellite Service. FCC 83-186 (August 12. 1983). 

IISee Geostar, PoPUUJl ScIENCE. March, 1984 and Petition of Geosrar Corporation for Issuance of a Notice 
of Proposed Rulemaking to Allocate Frequencies to the GeoStar Satellite System, RM-4426. March 31. 1983. 
(awilable in FCC Docket File. Wash. D.C.) 

1'See Domestic Fixed Satellite Transponder Sales, 90 FCC 2d 1238 (1982). 

2ORegulatory Policies Concerning Direct Access to Intelsat Space Segment for the U.S. International Service 
Carriers. 90 FCC 2d 1446 (1982) Modification of Policy on Ownership and Operation of u.s. Earth Stations 
that Operate with the INTEISAT Global Communications Satellite System. 90 FCC 2d 1458 (1982). 

USee Report of the Legal Implications Subcommittee. FCC Space WARe Advisory Committee. Dkt. No. 
80·742 (Dec .• 1983). 
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Communications Commission." These interests range from fervent desires for particular 
orbital positions in the geostationary arc to a driving motivation to provide new satellite 
services to millions of CUstomers. The excitement clients feel for their efforts to help build 
a space-based "nervous system of mankind" cannot help but be felt by the counsel they 
retain, and help to make space communications law one of the most exhilerating fields 
of legal practice today. 

II. SPACE TRANSPORTATION LAW AND PRACTICE 

A. What Is Space Transportation? 

Space transponation is the transfer of physical objects into or within the region beyond 
the earth's atmosphere, or from that region to the surface of the earth. The defInition 
is similar to that provided above for space communication; the obvious difference is that 
matter rather than information is being transferred. Examples of space transportation 
include the Space Shuttle, expendable launch vehicles (Delta, Atlas, Titan, Ariane) and 
orbital transfer vehicle concepts for moving objects betWeen various orbits about the earth. 

The rate of worldwide space transportation activity has exceeded one launch per 
month and is expected to continue increasing. Much of this increase comes from 
heightened worldwide demand for additional communication satellites, which must be 
placed in orbit by an appropriate launch vehicle." In the United States, the Space Shuttle24 

n'Thc authority requested in applications for satellite systems includes requests for construction permits 
pursuant to section 319 of the Communications Act, 47 U.S.C. §319. A recent amendment to the Act exempts 
common carrier stations from the constrUction pennit requirement unless the Commission fInds that the public 
interest would be sem:d by such a requirement. See Communications Amendment! Act of 1982, Public law 
No. 97·259, Section 119. However, the Commission has decided to retain the present licensing procedure, including 
the construction permit requirement, until it can initiate a rulcmaking proceeding to implement this amendment. 
See Public Notice. No. 740 (released November 10, 1982), and Notice of Proposed Rulemaking, FCC 83·140, 
adopted April 7, 1983. 

13"In the space sector, launch project'S are superseding space ccplora:tion in importance. World space launches 
are virtually booked solid for the next five years because of the strong demand for civil and military satellites 
and space research projects. Although most launches currently are with expendable launch vehicles, the reusable 
Space Shuttle will carry a large share of future payloads. Plans call for the operation of fuur U.S. Space Shuttles 
by the end of 1984. Foreign manufacturers will continue to offer expendable vehicle services at competitive 
rates:' '0 ••• The need for space launches for a forecasted 500 satellites worldwide by year 2000 will translate 
into a demand for more than $50 billion-worth of space launch equipment." "1983 Industrial Outlook," U.S. 
Dept. of Commerce. Battelle's Columbus laboratories under contraCt to NASA in its "Outside Users Payload 
Model" report dated July, 1982, projects a High Model 667 launches and a low Mode1413 launches through 
1987. This model does not include NASA's own missions but does provide a level of activity of the civil market 
including estimates of new programs as well as continuation of existing programs. The growth in launch 
tequirements is compounded to some extent because of the need to replace spacecraft at intervals of five to 
eight years. Replacement may be stimulated by malfunctions, projected end oflife, or by technical obsolescence. 

:1.f.The Space Shuttle is the United States Government's primary spacecraft launch vehicle in the now 
established Space Transportation System (S1'S). With an approved fleet of fuur ships (variously projected at 
up to seven in earlier NASA budget requests), the Shuttle was intended to launch all military payloads, some 
particularly heavy Ot large spacecraft such as SPACELAB. scientific and commercial payloads. and. due to itS 
unique capabilities. to provide a means for in-orbit operations including manufucturi.og and material processing. 
LEO spacecraft repair or retrieval. and then to return to a soft landing on earth. Designed to carry up to 65,000 
pounds intO LEO from Kennedy Space Center. Rorida. the Shuttle, with spacecraft payloads having an additional 
upper stage. can launch in excess of 12,000 pounds from the Orbiter cargo bay into geosynchronous uansfer 
orbit (GTO). This capability also allows as many as four separate Delta-class spacecraft to be launched intO 
geostationary orbit. Although the Shuttle is presently utilized in large pan for missions which could be perfonned 
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is garnering the preponderant share of launch conttacts, although a market may exist 
for a revitalized expendable launch vehicle based on the Delta, Atlas or Titan rockets. 
There is also a good possibility that one or more of three new types of launch vehicles 
being developed with private capiral (Space Service's Conestoga, Starsttuck's Dolphin and 
TranSpace's Space Van) may see commercial service. Most European spacecraft will be 
launched via Arianespace's Ariane rocket from Korou, French Guyana.:> The Japanese 
will probably rely on their Delta-derived N and H rockets. The Soviets enjoy an ample 
supply of boosters and India and China have an active launch vehicle development 
program. 

10 maintain a viable space ttansportation program one nonnaIIy requires an expensive 
launch facility, a clear flight path and a ttacking and data relay network, in addition to 
an extensive support infrasttucrure for rocket design, testing and modification. Despite 
these formidable requirements there appear to be clear opportunities for private 
involvement in space aansportation activity, and therein lie most of the current 
opportUnities for practicing space ttansportation law. As President Reagan announced 
in his January 25, 1984 State of the Union Message: 

"The market for space tranSportation could surpass our capacity to develop it. Companies 
interested in putting payloads into space must have ready access to private-sector launch 
services," 

During the late 1980's and 1990's a significant ttansorbital ttansportation market 
may arise with important opportUnities for private involvement. The existence of this 
market floWs from the large energy difference between low earth orbits and the 
geostationary orbit into which most civil spacecraft are placed. When an appropriate 
support infrasttucrure exists, such as that which would be provided by one or more large 
space stations, high energy orbital rransfer vehicles can help to ensure that spacecraft safely 
reach their destinations in higher orbits. 

by ELV's such as the launching of communications satellites. it is anticipated that. eventually, heavy demand 
will be placed on the four ship fleet for the many unique and intended mission capabilities of the Space Shuttle. 
The consuuction cost of additional Shuttles is in excess of a billion dollars each. 

NASA originally priced Space Shuttle launch services based on projected average cost of operations over 
a 12 yeu period. More reeendy, the agency has changed its pricing policy due to higher costs to reflect accual 
COsts of operations. A Shuttle Ddta-dass spacecraft launch to GID in 1986 is expected to cost between $26.2 
million and $36.7 million, depending on the acrual spaceCNft weighL 

:'Atiane was developed by the European Space Agency (ESA) to vest within -its 11 member countries a 
launch capability independent of that of the United States. Ariane was developed as an ELV for earth. launch 
of spacecraft to outer space, and specifically, to geostationary orbit. In recognition of the need to operate Ariane 
in a commercial enterprise in contract to a governmental progr.un, Arianespace was formed as a private company 
under French law. Production. launch and marketing responsibilities for Ariane transferred from ESA to 
Arianespace. Ariane is intended eventually to provide a range in lifting capability to G10 from about 3,870 
pounds for the present Ariane I to over 9,000 pounds for Ariane IV scheduled for 1986 operations. Ariane 
launch facilities arc at near.equatorial Kourou, French Guiana. In comparison with Kennedy Space Center. 
Kourou by virtue of geography offers an 8-10% payload weight adwotage for launch to GID. The Ariane design 
includes the capability of launching a single large spacecraft or two Delta-class spacecraft. Although Anane 
has experienced two launch failures in its first five launches, it is expected that substantial effort will continue 
tovr.ud achieving commercial viability. 
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B. Why Are There Legal Questions? 

Legal questions arise primarily because the rights of private entities to engage in 
space transponation activity, and the corresponding obligations of States to oversee this 
activity, have not yet been fully explicated. Article VI of the Outer Space Treaty provides, 
in relevant pan, that: 

"States Parties to the 'freary shall bear international responsibility for national activities 
in outer space, including the moon and other celestial bodies, whether such activities 
are carried on by governmental agencies or by Donwgovemmental entities, and for assuring 
that national activities are carried out in conformity with the provisions set forth in the 
present 'freary. The activities of nonwgovemmental entities in outer space, including the 
moon and other celestial bodies. shall require authorization and continuing supervision 
by the appropriate State Patty to the 'Iteary.":1S 

The key concept in this anicle is that a State must authorize, be responsible for and 
exercise continuing supervision over space transponation activities of private entities within 
its jurisdiction.27 Hence the prevailing legal considerations revolve about the form and 
requirements of space. transponation "authorization:' the limits and extent of State 
"responsibility" and the structure or framework for "continuing supervision." These are 
imponant legal questions because too strict an interpretation of the State requirements 
could stifle private space transponation activity; it may also be argued that too lax an 
interpretation exposes the State of jurisdiction to international liability for events beyond 
its control. 

During the early 1980's there has been extensive debate in the =cutive and legis1arive 
branches of the U.S. government, and within the space transponation community, as to 
what form "authorization" of space transpottation activity should take."'. The current 
consensus appears to be that such activity should be licensed on a per-launch basis by 
the U.S. Department of Transponation. There has been relatively little discussion of how 
the requirement of "continuing supervision" should be implemented in practice, although 
submission of brief written repons and reliance upon existing Defense Department space 
object tracking facilities appear to be reasonable solutions. 

In the next decade the fundamental principle of international State responsibility 
for private space activity is likely to engender complex legal questions with regard to far­
flung transorbital transponation projectS that may not clearly fall within the jurisdiction 
of anyone State. Should such projectS eventually achieve an entirely space-based character, 
and hence a large degree of independence from terrestrial resources and sovereignties, 
it may be difficult to assert tights of State control and, consequenrially, it may be impossible 

. l6'1ieaty on Principles Governing the Activities of States in the Explor.ation and Use of OUter Space. including 
the Moon and Other Celestial Bodies, opened for signature Jan. 27, 1967, [1967J 18 U.S.I 2410, II.A.S. No. 
6347, 610 U.N.IS. 205 [hereinafter cited as Outer Space Treaty). 

l7For cogent analyses of this article, See Gallaway, Interpreting the ueaty on Quter Space. PRocEEDINGS 
OF TIm lam COLLOQUIUM ON THE LAw OF OUTEll SPACE 143 (1967); Gorove, Sovereign Rights in Outer SpllGe, 
PROCEEDINGS OF THE 2am COLLOQUIUM ON THE LAw OF 0trmR SPACE 244 (1978); Debnozov,Juridicai Nature 
of Outer Space. Including the Moon and Other Cele.stiaJ Bodies. PROCEEDINGS OF THE 17I'H COLLOQUIUM ON 

THE LAw OF 0trrER SPACE 200 (1975); Bocksteigel, Leg'" Impli&atiom ofCommen:i41 Sp= Aaivities, I'RocEEDINGS 

OF THE 24TH COLLOQUIUM ON' THE LAw OF OUTER SPACE 1 (1981). 

"See H.R. lOll, 98th Cong., 1st Sess. 129 CONGo REC. H200 (d:Uly ed.Jan. 27, 1983)("Space Commerce 
Act"); H.R. 3942, 98th Cong" 1st Sess. 129 CONGo REC. H7283 (daily ed. Sept. 21, 1983) ("Expendable Llunch 
Vehicle Commercialization Act") S. 560. 98th Congo 1st Sess" 129 CONGo REC. S1507 (daily ed. Feb. 23. 
1983) ("Private Satellite Launching Authorization Act of 1983"). 
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to identify State responsibility. If the underlying "linchpin" of State responsibility is 
problematic. the duties of authorization and continuing supervision may become moot. 

The legal questions raised by space transportation activity are enticing because they 
require both the establishment of a framework for hundreds of private space launches 
and. at the same time. broach a perbaps inevitable scenario in which the very question 
of State responsibility may begin to lose meaning. It'is. therefore. particularly pleasant 
to be able to report that opporrunities to practice space transportation law do. in fact, exist. 

C. Opportunities For Practice 

It mUst be conceded at the outset that space transportation is still in its infancy and 
that detailed rules. such as those which abound in space communications. do not generally 
exist. As a result. there is much less opportunity. at the present time. to represent private 
clients than is the case in space communications law. The largest current opportunities 
are to (1) negotiate space transportation contracts and (2) to monitor. report on and help 
to influence the space transportation legislation and administrative rules now being 
developed. 

There are about a dozen companies with a sufficiently strong interest in space 
transportation legislation now pending in Congress to retain legal counsel for monitoring 
and other related purposes. About half this number of companies retain legal counsel 
to help obtain the necessary pennits (State Department munitions export authority for 
sending missiles outside the United States; FCC expetimental radio licenses for launch 
vehicle telemetry and remote control) for conducting non-governmental launches. Over 
the next couple of years the Department of Transportation can be expected to initiate 
rulemaking activity to develop specific guidelines for the authorization of ptivate launches. 
Satellite. launch vehicle and space insurance companies can all be expected to have a 
direct interest in this rulemaking activity." 

The best opporrunities for practicing space transportation law probably still exist 
within NASA. where Mr. Neil Hosenball, a dean of this field. is General Counsel. 
Nevertheless. as the rate of space transportation activity conrinues to increase, and as the 
number of players in this game conrinues to grow. the private opportunities to practice 
space transportation law will soon rivaI those described above for space communications. 

III. SPACE PROPERIY LAW AND PRACTICE 

A. What Is Space Property? 

Space property is something natural or man-made located beyond the earth's 
atmosphere. Natural space property includes asteroids such as the Apollo-Amur group 
which are found within the earth's orbit about the sun, the moon and other celestial 
bodies. Also included in this category are the natural resources of such property. Man­
made space property includes all types of communication satellites. future space stations 
and the thousands of pieces of fragments of space objects known as space debris. In the 
future. such property would include any processed form of natural space resources. 

19With regard to insurance industry interest, AFlA NEWS, Winter. 1983, reportS: "Insurance premium 
volume for commercially launched satellites has not exactly skyrocketed in the last 15 years. Owing that time 
period, satellite insurance has generated only $310 million in premiums. The potential for such business. is, 
however, about to erupt. Over the nat 10 years, premiums are expected to tOtal $3 billion to cover insurable 
values of more than $40 billion." 
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The amount of man-made space propetty is increasing rapidly and now includes 
hundreds of satellites and over 10,000 pieces of trackable space debris. The thiny ton 
payload capacity of rhe Shuttle will cenainly increase significantly rhe amount of man­
made propetty in space over rhe next several years. More imponantly, however, will be 
rhe Space Shuttle's role in creating large space structures'· - a form of space propetty rhat 
will engender some of rhe most vexing questions encompassed by rhe field of space law. 

B. Why Are There Legal Questions? 

Two rarher cli£ferent legal questions arise from rhe subject of space propetty. First, 
rhere is rhe issue of liability for damage caused by or to space propetty. This issue exists 
because a concomitant of rhe right to own and control space propetty is rhe obligation 
to not allow such propetty to intettere wirh rhe healrh, safety or propetty of orhets. Second 
is rhe issue posed by a potential conflict between two fundamental tenets of space law­
one such tener holds rhat space cannot be appropriated by any nation"; rhe orher mandates 
rhat States retain jurisdiction and control over rhe propetty rhey launch into outer space". 
When space structures become vety large, rhe exercise of jurisdiction and control over 
such objects and rheir adjacent spatial regions may vety well constitute a form of national 
appropriation. 

Rarher specific rules have been developed for liability for damage caused by space 
objects. Simply stated, if an object launched into space causes damage within rhe 
atmosphere of rhe eanh, rhe "launching state" is liable for any damage caused regardless 
of fault." If such damage is caused to propetty in space, liability is based on fault." 
"Launching state" is defined to include States which launch an object, which proCure 
rhe launch of an object and from whose territoty an object is launched." Funher legal 
issues exist however because of inexactitude in rhe definition of rhe liable parry, because 
of rhe difficulty of estab1ishing fault in space-based harm or damage and because 
determination of rhe amount of liability is left to diplomatic negotiations in rhe first 
instance and, if this process fails, to a Claims Commission tribunal rhe decision of which 
is not necessarily binding.'. Funhermore, rhe above-stated rules do not apply if borh 

"'See, G. O'NEILL, 1HE HIOH FRONTIER (1976): R. Kline, A Program to Develop Effoient Mmned Operationl 
in Space SPACB MANUFACI'URING 1983. 53 ADVANCES IN THE AsTRONAUTICAL SCIENCES 107 (1ge3). 

3IOuter Space Treaty, supra note 26. art. II. 

321d. art. VIII. 

33 Article II of the Convention of International Liability for Damage caused by Space Objects. opened for 
signature March 29. 1972.24 U.s.T. 2389, T.I.A.S. No. 7762 (entered into force for the United States on Oct. 
9, 1973): S. Octave, COlmo1954: I.rIUet ofLzw and Policy, 6 J. SPACE L. 141 (1978). 

"Liability Convention, art. ill: Hosenball. SpO&e Lzw LUbility and [nturable RitA;. 12 FoRUM 141. III (1976). 

3'Liabiliry Convention, art. I. 

36Id., artS. IX - XIX. See o/.ro C. CHRlSI'OL, THE MODERN INTERNATIONAL LAW OF OUTER SPACE 59 (1982); 
Christol, Li4bzlily for Damage Catnea by Space Objects, 74 AM. F. INT'L. LAW 1980. Foster. The Convention 
on Internatianol Liability for Da1lU1ge Caused by Space ObjeetI, 10 CANADIAN Y.B.I.L. 141·42 (1972); Cheng, 
Convention on 1nferna/ianm Liability for Da11tlJge Cau.red by Space Objects, 1 MANUAL OF SPACE LAW 83 (eds. 
Jasentuliyana & I.ee 1979). 
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the tortfeasor and the victim are nationals of the same country-a not unlikely occurrence 
for a country such as the United States with many objects in space." 

Consider a scenario in which several pieces of space property are joined together into 
an integrated multi-functional structure. It could grow to dimensions of hundreds of meten> 
through use of modulariry and dynamic conrrol systems. Such structures are normally 
referred to as "space stations"; the United States is committed to building at least one 
before 1995. Just as privately-owned satellites appeared s.oon after g.overnment satellites 
proved the art, and as ptivately-owned launch vehicles are springing up in the wake of 
the Shuttle's su~cess, one must certainly expect privately-owned space stations to take their 
rightful places in orbits about the earth. What legal questions arise? 

One can certainly expect regulatory and legislative efforts to ensure that private space 
stations are "authorized" and under the "contioning supervision" of a State parry to the 
Outer Space neary. But should this responsibiliry rest with the same entiry that approves 
space ttansponation service-probably the Department ofnansponation in the United 
States? What would be the terms of any authorization for a permanent privately-owned 
space station? And what of revocation of authoriry? Does a cirizen of a c.ountry which 
believes in and practices freedom of movement, and which d.oes not and constitutionally 
cannot restrict choice of residence, have to obtain a "license" to live and/or work in a 
space station?'· If the answen> to these questions imply much government restriction over 
privately-owned space station activities, then. in countries like the United States, these 
restrictions will be major legal issues and gradually will be whittled down. But if a very 
liberal regime prevails from the beginning, the international legal requirement for 
"authorization" and "conrinning supervision" may be meaningless in practice. Without 
some means of State conrrol, it is senseless to burden the State with international 
responsibiliry for non-g.overnmental space activiry. This leaves the space station owner 
with full responsibiliry for its own activities. It paves the way for the ultimate redefinition 
of property-the declaration of self-determination." 

A somewhat more subtle legal issue involves the conflict between the right of a State 
to maintain jurisdiction and conrrol over objects it launches into outer space and the 
mandate in Anicle II of the Outer Space neary that space, including the moon and other 
celestial bodies, "is not subject to national appropriation by claim of sovereignry, by means 
of use or occupation, or by any other means:' This issue arises because large space structures 
may encompass large volumes of space or surface areas of the moon. Well before the end­
of this century space law jurists will have to address and resolve whether the exercise of 
jurisdiction and conrrol over an enclosed portion of the lunar surface or over an enclosed 
or utilized portion of some well-defined .orbital plane (at a given distance from the earth) 
constitutes national appropriation "by means of use or .occupation." 

~7See Rothblatt. Intemlllion41 LiIIbiIity of the United Slates jol' Space Shuttle Operations, 13 INT'L LAWYER 
471 (1979). 

3fiConsider. for ownple. section 5 of H.R. 1011. which provides 5 of that "no person may launch a space 
object from territory of the United States, and no person who is a national of the United States may launch 
a space object from international waters or air space, except in accordance with a license issued under this section. 
Any person violating this subsection shall. upon conviction, be subject to a fme of up to $1,000,000 per violation 
and up to five years in prison or both. 

~9See generally in this regard Glazer, Domictle and Industry in Outer Space, 17 COLUMB. 1. TRANS. L. 67 
(1978). The treatises which provide helpful analyses of space station law and policy issues are S. GOROVE, STIJDIES 
IN SPACE LAW: ITS CHALLENGES AND PROSPECTS (1977) AND C. CHRISlDL, THE MODERN INTERNATIONAL LAW 
OF OUTER SPACE (1982). 
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c. 0 P pOr/unities For Practice 

The current opportUnities for practicing space properry law, as defined above, are 
quite small. The future opportUnities, however, will almost certainly dwarf those for space 
communications and space transportation law. Indeed, it appears as if an inverse 
relationship exists between the present opportUnities for practicing a particular division 
of space law and those which are likely to exist around the tum of the century. 

Today, space properry law counsel may be retained to provide expert advice to clients 
with long-term plans for building large space strUcrures, for engaging in non-terrestrial 
mineral exploitation or for establishing solar power satellites. In the late 1980's there will 
probably be opportUnities for representing clients intereSted in legislation dealing with 
space properry rights, including non-gove=ent space stations-this is similar to the 
work space transportation lawyers perform today. Duting the 1990's and beyond a space 
property law practice might reasonably include (1) maximizing a private company's freedom 
of action' over the constrUction and operation of large space strUctures within the context 
of regulatory application and rulemaking procedures, (2) obtaining government suppOrt 
for protective zones around space development areas, (3) negotiating clear rights to develop 
and transPOrt non-terrestrial materials, and (4) generally using law as a tool to maximize 
a space development company's rate of return on space projeCts - that is, to help increase 
revenues, reduce COSts and reduce perceived risks. This last point is important because 
raising private capital for large space development projeCts with long payback periods 
will not be easy. 40 

IV, SUMMARY 

MoSt current and prospective opportUnities to practice space law fall into the areas 
of space communications law, space transportation law and space property law. Space 
communications Jaw offers the best chances for a viable practice today. Over the next 
several years, however, space transportation and space properry law will very likely come 
into their own as specialries with enough client interest to occupy several dozen artomeys 
in private practice on a full or part-time basis. 

An underlying theme of this article is that space law issues arise because private 
activiries in outer space have a significant potential for conflicting with each other and 
with gove=enral interests. While criticism is often levelled at artomeys, it should be 
remembered that, in simplest terms, lawyers are conflict resolvers. And, far more often 
than not, confliCts rationally resolved by law are confliCts not resolved by f1St, by fiat, 
by fortuity or by chance. In space, where a narrow margin of human technological ingenuity 
can be all that separates life from death, mankind can afford to rely upon only the most 
rarional mechanisms for conflict resolution. In other words, in space the rule of law and 
the laws of science and technology are inseparable companions in the queSt for prosperity 
and in the search for peace. 

40fur an eccellent analysis of the relationship between law and space commerce, !Be M. Menter. "Legal 
AspectS of Commercial Space Activities," delivered at American Bar Associarion National Institute on Aviacion 
Litigation and Space Law, Washington. D.C. (May 27·29, 1982). 


