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CHAPTER II

OUTER SPACE AND THE WORLD COMMUNITY
A. CHARACTERISTICS AND CAPABILITIES OF SPACE
VEHICLES
I. Space Vehicles Distinguished from Other Devices

Reference has already been made in a general way to the great
variety o:f uses to which the different kinds o:f space devices may be
put. Diversity also n1arks the physical characteristics o:f devices
which can be placed above the area commonly in use by conventional
aircraft.
By aircraft I have in mind devices such as airplanes and balloons,
which rely principally upon aerodynamic lift rather than rocket
power to position themselves in the airspace. An aircraft means "any
contrivance now kno,vn or hereafter invented, used or designed :for
navigation o:f or flight in the air." 1 Pursuant to Article 8 of the
Chicago Convention on International Civil Aviation of 1944, no pilotless type aircraft "shall be flown without a pilot over the territory" o:f a contracting State without the special permission of the
overflown State. 2 Since this provision has not been used-nor have
other provisions or considerations-as a basis for a protest against
the use o:f space devices, it can be argued that there are legal and
political, as well as physical, differences between space devices and
aircraft. This conclusion is supported by the fact that both the
:former Convention :for the R.egulation o:f Aerial Navigation, Paris,
October 13, 1919,3 and Annex 7 of the Chicago Convention, 1944,
provide that only machines capable o:f remaining in airspace by virtue
o:f the properties of the air may be included within the term
"aircraft." 4
1

Federal Aviation Act of 1958, 72 Stat. 731, Sec. 101. There is no consensus
as to the legal limits of air or airspace. It should be noted, however, that its
limits are subject more to political and legal considerations than to purely
scientific ones. The same holds true for outer space.
2 61 Stat. 1180.
3 International Com1nission for Aerial Navigation, 1 (1938).
4
Annex "' Chicago Convention 9. The effort to extend the coverage of international air law and the air law conventions to outer space and to space vehicles
therein has been effectively repudiated and may now be regarded as a lost
cause. See U.N. Doc. A/5100, 1721 (XVI) providing that outer space is free for
exploration and use and not subject to national appropriation. Annex 2, infra,
pp. 443-446.
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A space vehicle has also been defined by the Congress. It n1eans
"1nissiles, satellites, and other space vehicles, manned and unmanned,
together with related equipment, devices, components, and parts." 5 .A.
refinement on this definition ""'aS proposed in 1960 but was not
enacted. 6
Pursuant to the 1960 proposal, 'vhich took into account the fact
that the number and variety of spacecraft have steadily increased
since 1957, the term "spacecraft" "'!'as to mean "devices, manned and
unmanned, which are designed to be placed into an orbit about the
earth or into a trajectory to another celestial body, including all instrumentation, propulsion, and guidance contained therein." Launch
vehicles ''ere defined to mean "devices ''hich propel and guide spacecraft into an orbit about the earth or into a trajectory to another
celestial body and includes all stages of multistage rockets used for
such purposes." The term "space vehicle" was defined to 1nean
"spacecraft, launch vehicles, and all other vehicles, except ballistic
missiles, capable of flight without support from or dependence upon
the earth's atmosphere, together with related equipment, devices,
components, and parts; * * *" 1 The functional approach envisioned
by these proposed definitions is a practical one, and these terms "~hen
employed hereafter 'viii be used in the above sense.
Thus, satellites, space platforms, sounding rockets, and space
probes would be representative of space vehicles, whereas 1nilitary
rockets would fall within the ballistic missile category. The term
"space device" has been selected to cover space vehicles and ballistic
missiles. A commercial, passenger-carrying, rocket-propelled, hypersonic space-glider device has been proposed for use 'vithin the not
too distant future. It is contemplated that ninety-five percent of such
a vehicle's trajectory would be within 12 to 60 miles of altitude,
with the balance varying from ground zero to 100 miles. 8 Hybrid
capabilities, represented in the X-15 or the now defunct X-20 or
Dyna-Soar type craft, defy easy classification between aircraft, space
vehicle, and ballistic missile.
2. Satellites

Nonetheless, it is possible to identify significant differences bet,,een satellites and missiles, as 'veil as important similarities. The
distinguishing feature of a satellite is that it orbits. The lifetime of a
satellite, for exa1nple, may be very long. Thus, Vanguard I, launched
National Aeronautics and Space Act of 1958, 72 Stat. 426, Sec. 103.
H. R. 9675, 86th Cong., 2nd Sess. (1960).
7 Ibid.
s Faneuf, "Application of Space Science to Earth Travel," in Ramo, ed.,
Peaceful Uses of Outer Space 109 (1961).
5

6
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on ~larch 17, 1958, has a life expectancy of at least a century, and
possibly much longer. 9 It is "stationed" in space, whereas the missile
has a relatively short life expectancy, since it is "passing through"
space to a fixed terminal point. On the other hand, the satellite does
have a fixed, if dynamic destination, for it was placed in an orbit
possessing known parameters and in n1ost instances is designed to
return to earth. The missile's path is referred to as a trajectory, although it is equally correct to describe its movement as following a
hyperbolic orbit. The satellite's orbit may be circular, elliptical, or
parabolic. The difficulty entailed in achieving a perfectly circular orbit has resulted in most orbits following an elliptical course, with the
point farthest from the earth being known as an apogee and the
point nearest to the earth being referred to as the perigee. 10
A satellite may be manned or unmanned. A ballistic missile on the
other hand presumably will be unmanned, or if manned during a
part of its life span, would not be manned at the time of its arrival
on target. If manned it would be subject to manual guidance, but
not otherwise. The satellite presumably 'vould not serve as a weapon,
per se, whereas the essential function of the missile would be for
military purposes. However, this need not be the case, for the missile
might take on the characteristics of a recoverable sounding rocket
whose function is to acquire data which could be used as much for
scientific and noncoercive purposes as for aggressive purposes. It will
be recalled that military purposes fall into peaceful or aggressive
categories dependent upon purpose or intent and conduct.11
The satellite is subject to atmospheric drag if its perigee co1nes
repeatedly near the earth. The missile, on the other hand, is not subject to a series of such atmospheric contacts.
The satellite generally ascends and descends over a rather extended territorial area and over a fairly substantial period of time;,
particularly in the case of a manned descent. It is in fairly close
physical proximity to the subjacent land or sea area while engaged in
making its descent. The missile, on the other hand, may have a very
sharp upward movement followed by a very sharp retrograde movement, or it may pursue a fairly gradual trajectory. It will be present
while in motion in areas used by both aircraft and space vehicles.
Satellites have traditionally been launched from land areas, whereas at the present missiles have been launched from land and water
9

One estimate places its estimated life at 1,000 years. 1 COSP .AR Informa-

tion Bulletin 3 (1960).
10

National Aeronautics and Space Administration, The Challenge of Space

Exploration 16-18 (1959).
11
Supra, Chapter I text at note 110, et seq.

58
areas. ''rith the ad vent of operating space platfor1ns, missiles, as ''ell
as satellites, ''"'ill be launched fro1n space. 'Vith the creation of serious technical proble1ns based on size, sound, and conta1nination, it is
likely that satellites will soon be launched fro1n water areas.
Satellites are recovered "·herever possible. Ballistic missiles may
or 1nay not be subject to recovery dependent on particular uses.
ICBl\Is, for exa1nple, have achieved a "conventional status," and
are now· frequently "equated 'vith terrestrial weapon systen1s." 1 '2
· There are also striking si1nilarities between satellites and ballistic
1nissiles. Both n1ust traverse airspace 'vhile en route to and in returning fron1 outer space. Their respective launch require1nents
dep~nd upon the weight of the item launched and the distance prograined. Both are essentially earth based. Both 1nay be used for
peaceful purposes. Both have been launched by 1nilitary agencies in
the United States and in the Soviet Union, which has no counterpart
to the civilian National Aeronautics and Space Administration. Both
are equipped to travel great distances and at tremendous speeds. They
en1ploy the same engines. Both are constructed so that they may be
accurately returned to earth. Both are subject to remote control and
a1~e n1aneuverable after launch. They can send messages, be tracked,
and engage in relay operations. They can be used for public and
private purposes, particularly in the area of communications and
transportation.
Both can supply valuable scientific data, although the satellite by
reason of its longer life span provides a better facility than the rocket or 1nissile. Their respective capabilities depend 1nanifestly upon
the instru1nentation carried by each. Their observations, measureInents, and calculations have provided data of great significance. As
a. new window to the world they have permitted comparative studies
between ground -acquired data and that obtained in space. 13
Representative American satellites include Explorer whose diverse
objectives include scientific analysis of radiation fields, solar par12

Horelick, The Soviet Union and the Political Uses of Outer Space, 34, at
footnote16 (1961).
13 Odishaw, "The Satellite Program for the International Geophysical Year,"
35 Department of State Bulletin 280 (1956). The special quality of scientific
data acquired through the use of rockets and other space vehicles has been
noted by Berkner. He has pointed out that the murky qualities of the atmosphere have given man a monochromatic view of the universe. "By escaping into
space, man has dropped the 'gray' monochromatic vision of the insect-he can
now see the full glory of the whole range of color that the universe provides.
His knowledge and comprehension and eventually his control of his environment will grow accordingly." "Earth Satellites and Foreign Policy," 36 Foreign
Affairs 223 (1958).
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ticles, solar winds, artificial radiation fields, and many others. Figure
1 illustrates the mean perigee, lowest perigee, and highest apogee of
reported successful launches. Inclinations to the equator are depicted.
Transit satellites have been designed to develop scientific facts relating to the shape of the earth and are contributing to the perfect~
ing of an all-weather navigational system. Figure 2 also illustrateS
perigees, apogees, and inclinations.
Discoverer satellites are used for general testing purposes, includ..:
ing observational and detection capabilities. Figure 3 illustrates perigees, apogees, and inclination characteristics.
The Mercury Atlas has been used successfully as the United States
man-in-space prototype. Figure 4 indicates a typical launch pattern.
Figure 5 illustrates perigees, apogees, and inclination characteristics;
Figure 6 shows the orbital path follo·wed by the Mercury Atlas;
Sigma Seven, in its six orbits on October 3, 1962. Figure 7 -suggests a
typical descent pattern for this type of satellite.
.
l\1an's earth-bound distances are tiny when compared 'vith distances in space. Figure 8 depicts the different regions of the physical
atmosphere and outer space through which space vehicles and ballistic missiles pass. 14 It will be noted that all transiting space devices,
including spacecraft, launch vehicles, ballistic missiles, space probes,
rockets, and other types of missiles-but not conventional aircraft-;
are equipped to use a substantial portion of the area indicated.
It will also be observed that while non1enclature for regions of the
atmosphere are standardized on the basis of variations in temperature
'vith height (troposphere through exosphere), there is no common
terminology for the regions beyond the atmosphere other than the
generic one of outer space. It is possible from a political-legal point
of view, as 'vell as scientific, that a future conventional definition of
outer space may include portions of the physical atmosphere.
Figure 8 is intended only to demonstrate the vast distances in
space. For example, while there are about 57 million square miles ,of
land on earth and there are about 340 million cubic miles of ocean on
earth, it has been estimated that there are about 56.5 quadrillion cubic miles in cislunar space. 15 According to some estimates; cislunar
space possesses an inner region which is situated from 200 to 26,000
miles above the earth surface. In this area there is relatively little
14

It is difficult to fix distances precisely within the several atn1ospheric zones.
It has been estimated that within the troposphere there is a maxin1um height
varying from 28,000 feet at the poles to 54,000 feet at the equator. This bas
been summed up "One can no more define the upper limit of the atmosphere
than the outline of a puff of smoke." Loebsack, Our Atmosphere 8 (1959).
15 This is generally considered to be the region below the moon's orbit.
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a.tlnospheric drag on unn1anned and one-man space vehicles. It is here
that the United States has concentrated its greatest space-oriented,
scientific, and technological skills and energy. It is in this area that
the United States has obtained its largest scientific and technological
leads. It is here that the largest number of earth-oriented space vehicles 'vill operate, and it is in this area that "satellites can most
effectively support or affect earthbound or seabased operations." 16 In
the United States there has been common acceptance of such terms as
Solar Space (Interplanetary Space), Galactic Space (Interstellar
Space), and Extragalactic Space as descriptive of the physical areas
in outer space. 17
The atrnospheric gradients in the areas ranging from the surface
of the earth to approximately 200 miles in height have at present
been the 1nost meaningful to manned flight. It is in this relative area
that a reentry corridor will be established for more distant manned
flight. Affected in reentry will be such physical problems as the
angle of descent, speed or velocity as influenced by drag, temperature, deceleration time, and the overall evenness of the quality of the
atmosphere. These and other factors require the establishment of an
equilibrium glide pattern at an elevation of approxi1nately 250,000
feet (between 46 and 4 7 miles). The manned space vehicle will then,
preparatory to landing, traverse at this and gradually diminishing
heights for perhaps 600 miles according to past experience. 18
Figures 9, 10, and 11 illustrate the perigees, apogees, and inclination characteristics of Sputnik, Vostock, and Cosmos type satellites,
respectively.
Figure 12 indicates distances in the solar system. Figure 13 also
reflects distances in the solar system, and illustrates times to reach
the outlying planets at an arbitrary rate of speed of 25,000 miles per
hour.
The factual matter depicted in these illustrations is put forward to
illustrate the actual proxiinity of space vehicles and other space devices, including rnissiles, to the earth's surface. No other conclusion is
suggested, and as has been already noted the validty of the presence
of such objects is a political-legal matter, rather than one derivable
fron1 the nature of the atlnosphere. It is interesting to note, ho,vever,
that one comn1entator after examining the perigees and apogees of
Cagle, "The Navy's Future Role in Space," 89 United States Naval Institute
Proceedings 92 (19G3).
17 Hogan, "Legal Terminology for the Upper Regions of the Atmosphere and
for the Space Beyond the Atmosphere,'' 51 A..J.I.L. 373-375 (1957) ; compare
"The Space Frontier," 41 Air Force Jlagazine 47-48 (:L\Iarch 1958).
'18 Figure 7.
"le
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EXPLORER
STATUTE MILES

DATE

I
3

4
6
7
8
9
II
12
13
14
15

I FEB
26MAR
26 JUL
7 AUG
13 OCT
3 NOV
16 FEB
27APR
15 AUG
26AUG
2 OCT
27 OCT

58
58
58
59
59
60
61
61
61
61
62
62

PERIGEE
224
117
163
157
346
252
395
305
180
175
174
194
Figure I.

APOGEE
1,584
1,739
1.372
26,366
676
1,422
1.605
1,113

47,800
606
61,190
10,917
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TRANSIT
PERIGEE

MILES
APOGEE

DATE

STATUTE

IB

13 APR 60

216

463

2A

22 JUN 60
21 FEB 61
29 JUN 61
15 NOV 61

377
117
534
569

665

38
4A

48

Figure 2.

511
623
712
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DISCOVERER
STATuTE MILES

DATE

PERIGEE

APOGEE

184
152

407
225
456
528
519
1,032
255
246

I

28 FEB 59

2

13 APR 59

5
6
7
8
31
32
34

13 AUG 59
19 AUG 59
7 NOV 59
20 NOV 59
17 SEP 61
13 OCT 61

5 NOV 61

131
99
120
152
147
134

35

15 NOV 61

147

637
173

36

12 DEC 61
27 FEB 62

148
208

280
308

38

Figure 3.
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MERCURY ATLAS
DATE

4
5

6
7

STATUTE MILES
PERIGEE

APOGEE

100
100
100
100

159

13 SEPT 61
29 NOV 61
20 FEB 62
3OCT 62

Figure 5.
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CRARACTEIISTICS

ASATELLITE ORBIT IN RELATION TO SUBJACENT
LAND AND WATER AREA.
(SIGMA 7, MERCURY ATLAS, OCTOBER 3,1962)
FIGURE 6
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Figure 8.
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SPUTNIK
DATE

1

2
3

4
5
6
7
8
9

10

STATUTE MILES
PERIGEE

APOGEE

141
140
140
194
191
116
139
123
114
111

588
1.038
1,168
229
191
165
204
198
155
153

4 OCT 57
3 NOV 57
15MAY58
15 MAY 60
19 AUG 60
1 DEC 60
4 FEB 61
12 FEB 61
9 MAR 61
25· MAR 61
Figure 9.
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SMALLEST .
PERIGEE
mMILES-__,

VOSTOK
DATE

STATUTE

f\11LES

PERIGEE

APOGEE

1

12 APRIL 61

112

203

2

6 AUGUST 61

111

160

3

11 AUGUST 62

114

156

4

12 AUGUST 62

112

160

Fig~r~

10.

71

COSMOS
DATE

STATUTE MILES
PERIGEE

1
2
3
4
5
6
7
8
9
10

. "11 _......

. ..
-~,:~·

...

16 MAR 62
6APR 62
24APR 62
26APR 62
28MAR 62
30JUN 62
28JULY62
18 AUG 62
27 SEPT 62
17 OCT 62
200CT-:S2 ~ ~ ··_. . .
Figure 11.
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135
123

131
186

118
148
125
152

187
130
152'

APOGEE

609
840
415
206
908
187
218
375
220
236.
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MERCURY· O.S66

VIIIU •
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1.. 000
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3. 72
J.H
0.15
(1.02)
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MOON • 2163
UITH • 7911
SUN • Ul,lts

Figure 12.
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some launches, also selected by the author, stated "These are all
w·holly or partly in the Earth's ahnosphere and, assu1ning that the
sovereignty of States extends to approximately 300-500 miles, within
the national airspace of the countries over which they pass." 19
From the foregoing data, particularly that illustrating the low
perigees usually employed by sophisticated satellites, it becomes a pparent that there is a need to formalize their right to enter, and the
conditions upon which they may enter, airspace superjacent to national areas. This may even result in an express agreement as to the
upward limit " rherein a state 1nay exercise either sovereignty or nonsovereign controls in superjacent airspace. "One can see from the
example of Project niercury [n1am1ed flights] that it would be relatively easy for even a very small country to avoid infringing on the
territorial airspace of another state in the launch phase if the upward limit [of sovereignty] 'vere set at 50 miles, while the problem
'vould become much n1ore complicated if it were set at 100 miles." 20
The same comn1ent applies to landing procedures, particularly if the
spacecraft is designed to return to the land surface of the earth. The
situation will be significantly affected by the future existence or nonexistence of a rule of law permitting innocent passage of space vehicles through national airspace while undergoing launch or engaging in landing.
3. Orbiting Space Platfornts

The fact that a space platform "~in be capable of orbiting around
the earth or other planets qualifies it as a space vehicle. Its major
dj fference from a typical satellite will be its function as a large instrument platform. Presumably it will possess the same general characteristics as less complicated satellites, and would appear to be subject to the same political-legal rights and duties.
A recent description of this craft suggests that it will take various
forms and will be launched frequently. "The power supply and the
telemetry system are common to all experiments abroad. The design
19

Cheng, "Problems of Space Law," in Legal Problems of Space Exploration
667 (1961). There is, at the present time, absolutely no basis upon which such
an assumption can be supported, and Cheng notes, p. 668, that the area of
nati9nal airspace bas not been defined nor its limits agreed upon.
20 Johnson, "Remarks," 1961 A1nerican Society of International La1o Proceedings 168 (1961). He carefully notes that the right to engage in peaceful uses is
unaffected by the absence of a rule fixing the limits to soYereignty, and that the
latter is no guide to the right of a State to exercise "legitimate self-defensiYe
measures in outer space. The extent of territorial sovereignty is not the criterion for such matters." Ibid., 167.
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permits the carrying of a number of independent experiments and
the ready change of experiments between different launchings. The
observatories now scheduled include the orbiting solar observatory,
the orbiting astronomical observatory, and the orbiting geophysical
observatory in either an eccentric or a polar orbit." 21
4. Bidimensional Devices

The X-15, like other space vehicles and guided missiles, is susceptible to areas containing both maximum and minimum amounts of
atmospheric content. Although it is frequently referred to as a hypersonic rocket aircraft, it is probably more proper technically to
describe it as a rocket vehicle, or spacecraft. While it functions
equally well "in or outside the air * * * the maneuvering must
depend on apposite propulsion and guidance principles." '22 This conclusion is based on the X-15's dependence for its own propulsion capacity on rocket power and the :fact that it does not employ air
breathing devices. As a rocket craft it may be catapulted into an
orbit above the atmosphere's aerodynamic limits where its movement
will depend upon a previously determined trajectory. In the future it
'viii use its own propulsion to leave the earth's surface and to move
freely in the atmosphere and in outer space. Its configuration permits it to use the air for guidance when situated in the atmosphere.
The achievements of the X-15 have been impressive. By 1963 one
had reached an altitude of 351,000 :feet (over 66 miles), another had
achieved a speed of 4,159 miles per hour, and more than a :few had
consistently de1nonstrated the ability to operate in an area above 99.9
per cent of the earth's atmosphere. During 1963 it has been estimated
that the X-15 would climb to 80 miles. At this height it would be but
20 miles below the usual perigee height of manned space vehicles. At
maximum speeds such devices have arrived at near-orbital velocities
and could be placed in orbit. They have demonstrated a capacity to
21

Porter, "The Space Program of the USA, A Summary,'' 11 COSP AR Intor1nation Bulletin 91 (1962). For a non-technical description of the six parameters used to describe the orbit of an artificial satellite see "\Valker, "The U.S.
Navy Navigational Satellite System," 5 Navy 35 (1962) ; Space Handbook:
Astronautics ancl Its Applications, 85th Cong., 2d Sess., Washington, 127-130
(1959).
22
Haley, "Survey of Legal Opinion on Extraterrestrial Jurisdiction," Legal
Proble1ns of Space Exploration 720 (1961). The X-20, Dyna-Soar Project,
(which has been cancelled) was to use both centrifugal force and aerodynamic
lift. In space its attitudes were to be controlled by reaction jets mounted on
the glider. The use of retro-rockets would have permitted it to complete its
orbit and return to the heavier atmosphere.
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reenter heavier atinosphere from near-orbital velocities, to maneuver
in the atmosphere, and to engage in conventional landings.
The legal-political proble1ns affecting the X-15 type of rocket vehicle are similar to those for space vehicles and guided 1nissiles. It
should be regarded as a manned, maneuverable, and recoverable
rocket vehicle.
5. 1\Iultidimensional Devices

Inner space as well as land surfaces, ocean surfaces, airspace, and
outer space, may soon come to be frequently employed by space vehicles. The ocean surfaces are already used for range support and
recovery of space vehicles and their occupants. The subsurface areas
of the oceans have demonstrated great promise as a launching medium £or satellites and other space vehicles. Their utility as a suitable environ1nent for the Polaris type guided missile is 'veil kno,vn.
Numerous physical factors limit the launching of space vehicles
from land surfaces, and launch problems are enhanced by the need to
develop larger and heavier launching equipment. The resultant noise,
difficulty of transportation over land to a launching site, dangers of
explosion at the launching pad, problems involved in destroying a
vehicle which has gotten off course, attendant damage and liability
problems, and all of the problems connected 'vith radiation and other
contamination resulting from nuclear energy argue for sea launches.
The Navy's I-Iydra project envisions successful sea launches of heavy
devices. 23 The probability of extended multidi1nensional employment of space vehicles demonstrates the need for a close interrelationship bet'"'een the la'v of the sea and the law of outer space.
The foregoing empirical data also supports the view that conventional distances-for example, as measured on the high seas, or on
land-with attendant security in1plications, no longer are very Ineaningful for space activities. It is well know·n that spacecraft are capable of reaching and Inaintaining very precise orbital paths and
that missiles and rockets can be very accurate ·when directed fron1
one surface point to another. It may safely be assumed that increasing exactness will be a principal characteristic of all space devices. 24
Observation and tracking capabilities 'viii also become more
efficient. 25 As space vehicles of all types become more sophisticated,
23

Homer, "Launching Pads Go to Sea," 5 Navy 32-3 (1962) ; compare Cagle,
supra, note 16, at 92.
24

},fanned Space Flight Progra1n of the National Aeronautics and Space
Administration: Projects Mercury, Gemini, and Apollo, 87th Cong. 2d Sess.,

Washington, 1962.
2s Space Hand book; Astronautics anll It.t:? Applications, supra,

note 21, 77-84.
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and as their physical characteristics and capabilities are 1nore generally understood, their significant impact upon the social complex 'vill
achieve ever-increasing recognition. In these circumstances there is a
need for avoiding the appearance of a legal vacuum in outer space.

B. USERS OF SPACE VEHICLES
Space vehicles have not only been used in a great variety of 'vays.
They have also been precisely designed so that they take many forms
in the course of serving a substantial number of special functions.
Further, they have been put to use by at least three types of clientele,
name!y, public users, private users, and mixed public-private users.
The present section will demonstrate the particular interests of these
three types of users.
I. Public Users

The public user of space vehicles has been the nation-state and
international organizations, composed of nation-states, particularly
created to engage in space activities. Use by the nation-state will be
discussed first.
a. Nation-States
Although the age of space is frequently said to date from October
4, 1957, as a result of the successful launching of Sputnik I on tha.t
occasion, there were many important, if less spectacular, space accomplishments well prior to that time. The V-1 and V-2 rocket in
Germany, the V-2 in the United States, the Bumper type research
rocket, the .A. erobee family of research rockets, and the Viking research rocket-with the German devices being used prior to 1942-illustrate successful accomplishments at altitudes ranging roughly
from sixty to two hundred miles. 26 All launched substantial payloads
prior to October, 1957, and in many instances scientific data of vast
importance was acquired. The devices were intended to i1nplement
national space programs.
Pursuant to the provisions of Part B, paragraphs 1 and 2 of the
United Nations General Assembly resolution 1721 (XVI), the United
States since ~farch 5, 1962, and the Soviet Union since ~farch 24,
1962, have registered the fact of space vehicles launched into sustained orbit or beyond. The initial A1nerican report of ~{arch 5, 1962,
recorded launches dating from February 1, 1958.27 The initial Soviet
report of March 24, 1962, recorded launches dating fro1n October 4,
26

A Chronology of Missile and Astronautic Events, 87th Cong., 1st Sess.,

Washington, 155-159 ( 1961) .
27 U.N. Doc. A/AC.105/INF.l.
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1957.28 These t\YO nations continue to subn1it such reports periodically to the United Nations. In addition to American and Soviet
launches, the United ICingdom in conjunction 'vith the National Aeronautics and Space Adn1inistration launched the 132 pound Ariel
(1962 On1icron 1) on April 26, 1962. According to the American
report to the United Nations, the Ariel \Yas a United ICingdotn satellite launched by a United States launch vehicle. 29 With a perigee of
242/247 statute miles, an apogee of 754/643 statute miles, and an inclination of 53.9/53.8 degrees, it was in active orbit at the time of this
''riting.
Further, the government of Canada in conjunction with the United States launched the 320 pound Alouette (1962 Beta Alpha 1) on
September 28, 1962. According to the American report to the United
Nations, the Alouette "~as a Canadian satellite launched by a United
States launch vehicle. 30 'Vith a perigee of 620/623 statute miles, an
apogee of 638/641 statute Iniles, and an inclination of 80.5 degrees, it
was in active orbit at the time of this writing. At the close of 1962,
the United States reported the presence in orbit or beyond of 119
space vehicles (including the British and Canadian satellites). 31 On
December 28, 1962, the Soviet Union submitted a report to the United Nations concerning launchings of artificial earth satellites and
space objects. Pursuant to the numbering system employed by the
Soviet Union, which does not purport to be a complete report of
launchings, on November 1, 1962, the Soviet's Serial 29 was announced. This was a space rocket carrying the "~iars 1" automatic
station to the neighborhood of the planet ~1ars. 32 Although many
nations have plans for space programs, no national launchings, other
than those referred to above, have been registered with the United
.
N at1ons.
zs U.N. Doc. A/AC.105/INF.2.
29 U.N. Doc. A/AC.105/INF.7.
30 U.N. Doc. A/ AC.105/INF.20, NASA News Release No. 62-189, September 22,
1962.
31 U.N. Doc. A/AC.105/INF.28. As of midsummer, 1964, there were 100 United
States, one Canadian, and 16 Soviet spacecraft in orbit. 4 SPT Space Log 40
(Summer, 1964).
32 U.N. Doc. A/AC.105/IXF.24. According to 2 SPT Space Log 7 (1962) there
were eight Soviet spacecraft in orbit as of November 21, 1962. On February 1,
1963, there was doubt whether the SoYiets had launched four space shots between Sept~mber 1, 1962 and January 5, 1963. If launched, as was probable, no
official announcement bad been made by February 1, 1963. Christian Science
1lf onitor, February 1, 1963. On Jt.ne 6, 1963, Ambassador Stevenson called attention to six unreported launches by the Soviets during the period August 25,
1962 and January 4, 1963. United States ]fission to the United Nations, (Press
Release No. 1219, 2) (June 6, 1963).
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In addition to the national launches referred to above there has
been a developing interest in the use of space vehicles and ballistic
missiles by over forty other countries. Operational activities have
been carried on separately and in cooperation with one or more additional States.
During 1962, and subsequently, the United l(ingdom, France, Germany, Belgium, Italy, and India individually engaged in rocket
launchings or made extensive plans to do so. Interesting space programs were also being carried forward in Argentina, Australia, Canada, Czechoslovakia, Israel, Japan, the Netherlands, Pakistan, Peru,
Poland, Union of South Africa. 33 Britain has entered into an agreement with Australia to make use of the W oon1era rocket range, and
France has agreed 'vith Algeria to employ a Sahara test range at
Colomb-Bechor until 1967.34
Further, joint national efforts involving rocket launchings and a
space research center have been undertaken by Norway, Sweden, and
Denmark. A joint research center has been established at Rao, Swe~
den, and rocket launchings have taken place in both Norway and
Sweden. During the summer of 1962 two sixty-eight mile launches
~ere successfully made at Nidsel, Sweden. These were accomplished
as a result of cooperation between the United States and Sweden,
and the Nike-Cajun two-stage rocket was employed.
Also, during the summer of 1962, a joint N or,vegian-Danish program was carried on at the Loften Islands of Norway, above the
Arctic Circle. Two one-hundred mile probes were made using the
Nike-Cajun two-stage rocket. 35
Cooperative activities have been carried on bet,veen nations in
such fields as tracking of space vehicles and missiles. Thus, the United States has arranged with sixteen nations for the operation of four
separate tracking networks. The first American tracking program
was created in order to monitor the presence of Explorer I, launched
on January 31, 1958. Countries assisting the United States in 1963 in
these efforts include The Argentine Republic, Australia, the United
States of Brazil, Canada, The Republic of Chile, The Republic of
Ecuador, The United l(ingdom, India, Iran, Japan, The United
33

Orlen, "Space Programs of Other Nations," Odishaw, ed., The Challenges of
Space 204-232 (1962). India has initiated an equatorial Sounding Rocket Facility, U.N. Doc. A/AC.105/8. Detailed reports of national activities are contained
in U.N. Doc. A/AC.105/7, and Add. 1, 2, 3.
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The French have successfully tested the Topaze rocket which will serve as
the second stage of the satellite launcher Diamant. It is their plan to launch a
150 pound satellite in 1965.
35 Christian Science Monitor, January 5, 1963.
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States, The Netherlands, 'l'he Federation of Nigeria, The
Republic of Peru, The Republic of South Africa, and Spain. 36
Three additional cooperative programs of importance have been
entered into between the United States and other countries. Thus, on
November 5, 1962, the United States and Japan agreed to use experimental communication satellites for relaying radio signals. Cooperation between the two nations was intended to make use of the facilities of the United States Communications Satellite Corporation. The
latter was created by Act of Congress on August 31, 1962. 37
An agreement of great interest was entered into between the United States and the Soviet Union in 1962, and announced at the United
Nations on December 5, 1962. It established a bilateral cooperative
program for the peaceful, scientific exploration of outer space in
three fields, namely, meteorology, a world geomagnetic survey, and a
passive comn1unications satellite (Echo II). 38
On February 18, 1963, the United States and France entered into
an agreement whereby a cooperative program to investigate the propagation of Very Low Frequency electromagnetic waves was established. The agreement looked to,vard the launching of sounding
rockets initially into regions 50 to 63 statute miles above the earth.
I...~ater it was planned to launch a scientific satellite into earth orbit in
the region above 63 statute miles. During the first phase of the effort
American sounding rockets would carry French instrumented payloads. During the second phase a French satellite would be employed
and would be launched by an American vehicle. 39
The foregoing international agreements, as well as comparable future ones, and the agreements entered into prior to and during the
International Geophysical Year (IGY), 1957-1958,40 suggest a strong
national commitment to important space activities. They also offer
evidence of limited international cooperative efforts in space.
b. International Entities
A multitude of proposals have been put forward concerning the
role of international bodies in outer space. The function of one such
36
31

NASA News Release No. 63-10, January 27, 1963.

76 Stat. 421.
U.N. Doc. A/0.1/880; NASA News Release No. 62-25"1, December 5, 1962.
See pp. 91-95, 275--276 infra for an analysis of this agreement. Annex 22, infra,
pp. 482-488.
39 NASA News Release No. 63-19, 1\Iarch 11, 1963.
40 See pp. 127-187 infra for the role of the IGY in developing the international
law of outer space.
38
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group of institutions would be to manage the political-legal future
of space. The function of another proposed international body would
be to operate cooperative space programs and launching facilities.
There now is no doubt that the United Nations will be the principal public international institution engaged in the management and
development of political and legal principles for outer space. 41 Other
institutions, particularly the specialized agencies of the United Nations, have a direct interest in certain areas of space law. This was
recognized in General Assembly Resolution 1721 (XVI) of 1961. Part
C of that resolution requested a report from the 1Vorld Meterological Organization on weather and atmospheric matters affecting
space. Part D of that resolution requested a report from the International Telecommunication Union on communications matters, particularly radio frequency allocations, affecting space. The Assembly
Resolution specifically referred to the role of UNESCO in space
matters, and also acknowledged the space interests of other specialized agencies as well as governmental and nongovernmental organizations. The principal role of the nongovernmental Committee on
Space Research ( COSPAR) of the International Council of Scientific Unions (ICSU) was acknowledged in the United Nations Resolution. COSPAR evolved from the organizational entities which had
been interested in space research during the IGY. The International
Civil Aviation Organization (ICAO) is concerned with the development of space law inasmuch as space vehicles during launch and
landing traverse that portion of the atmosphere dealt with in the
1944 Chicago Convention. Schwartz has listed nine areas in which
ICAO has an interest in space, including identification, investigation
of accidents, assignment of radio frequencies, search and rescue, and
liability.42 The International Atomic Energy Agency (IAEA)
also has an interest in space operations and law.
Two recently created international organizations possess important interests in the practical management of space activities. A Convention providing for the establishment of a European Organization
41

Other proposals may be seen in The Colloquia on _the Law of Outer Space,
in articles collected in Legal Proble·ms of Space Exploration (1961) and in
Space Law, A Symposium (1959). Compare, 1\Iankiewicz, "The Regulation of
Activities in Extra-Aeronautical Space, and Some Related Problems," 8 McGill
Law Journal 199-207 (1962). The United Nations in 1962 decided to sponsor
international sounding rocket facilities on the geomagnetic equator in time for
the International Year of the Quiet Sun (IYQS) .. U.N. Doc. A/RES/1802
(XVII) 3. Annex 3, infra, pp. 446-450.
42
Schwartz, International Organizations and Space Cooperation 93-94 (1962).
Compare, Schwartz, "International Space Organizations," in Odishaw, ed., The
Challenges of Space 241-266 (1962).
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for the Development and Construction of Space Vehicle Launchers
(ELDO) ·was signed in London in ~larch and April, 1962. 43 An
Agreement creating a European Space Research Organization
(ESRO) was signed in Paris on June 14, 1962. 44
ELDO contemplates thirteen active me1nbers, na1nely, Australia,
Austria, Belgiu1n, De1unark, France, Federal Republic of Gern1any,
Italy, Netherlands, N or,vay, Spain, Sweden, s,vitzerland, and the
United J(ingdoln. Ho,,ever, only the representatives of Australia,
Belgium, France, Germany, Italy, the Netherlands, and the United
l(ingdom signed the Convention and the Protocol.
The goals of ELDO include the development and construction of
space vehicle launchers and their equipment suitable for practical
applications and for supply to eventual users. ELDO was charged
with the peaceful use of its launchers and equipment, and is bound to
supply participating members '\vith know-how and practical
applications. 45 The Convention authorizes the Organization to .
use national facilities, but it may also establish additional facilities,
if required. 46
The participating States agreed that ELDO's initial progra1n was
to consist in "the design, development, and construction of a space
vehicle launcher using as its first stage the rocket 'Blue Streak' and
with a French rocket as its second stage." 47 The program envisioned
the design and development of other parts for the system and of a
series of satellite test vehicles. Firings were to be conducted at
'Voomera, Australia, during the developmental period, and during
second and third stages of development such firings are to be carried
out wherever economic and technical conditions are n1ost favorable. 48
At this writing ELDO is still in the organizational stage. Its original budget '\Vas fixed in the neighborhood of tw·o hundred n1illion
dollars. It is a highly specialized regional organization of States,
and takes into account the large costs involved in national space programs. It is a technical body having defense implications, and its
success will be measured by its ability to develop and construct large '
satellite launchers. 'Vhen it becomes operational, it will be the first
large multimembered international space organization engaging in
ltfiscellaneous No. 17 (1962). Om,nd. 1731. A Protocol establishing a Preparatory Group to set up the Organization was signed on 1\Iay 9, 1962. Treaty
Series No. 68 (1962), Ornnd. 1895.
44 Miscellaneous No. 30 (1962), Ontnd. 1840.
45 ELDO Convention, Article 2.
46 Ibid., Article 5.
41 Ibid., Article 16.
4 8 Ibid.
43
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the same kind of activities now common to the United States and the
Soviet Union.
ESRO's members will include all members of ELDO, except Australia. The goals of ESRO include the carrying out of scientific research and related technological activities for sounding rockets, satellites, and space probes. The organization will obtain launching
vehicles and arrange for their launching, and will engage in such
administrative detail as is required to accomplish these purposes.
Pursuant to Article VI of ESRO's Final Act, the organization will
establish and operate the facilities required for its program. Launchings are intended to support scientifically valuable experiments,
which will be the product of national and ESRO planning. The legal
status of the organization is provided for in Article XIV of the Final
Act, which states that "The Organization shall have legal personality."
In order to achieve its scientific and technological goals, the
members decided to establish a European Space Teclmology Center
in Delft, Holland; a Data Center in Darmstadt, Germany; a northern range for the launching of sounding rockets at l{iruna, Sweden,
and an official laboratory in Italy. Its specific objectives between
1962 and 1970 include:
(a) the firing, at a rate building up to a steady level of the
equivalent of about 65 medium sized vehicles per year by the
third year of its existence, of a variety of types of fully-instrumented vertical sounding rockets containing mainly nationally
financed experiments;
(b) the successful launching, annually, from the fourth year
of its existence, of two fully-instrumented small satellites in
near-earth orbits (i.e., carrying payloads up to about 200 kilogrammes) again containing mainly nationally financed experiments;
(c) the successful launching, from the sixth year of its existence, of two fully-instrumented space probes or major satellites
(i.e., requiring large launching vehicles) .49
ESRO has plans for putting 10 sounding rockets into space during
1963. It hopes to launch 40 during 1964, and as many as 65 e.a,ch year
during succeeding years. The small satellites programmed under
49

Final Act of the Conference, supra, note 44. Protocol Concerning the Financing of the European Space Research Organization During Its First Eight
Years of Existence, 20.
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part (b) above will 'veigh between 1,100 and 2,200 pounds. Lighter
payloads will be sent to the moon. 50
The Organization plans to spend in the neighborhood of
$300,000,000 during the 1962-1970 period. It will not build space vehicles, but will obtain them from ELDO, with whom it is expected
there will be close cooperation. There is also a possibility that it 'vill
obtain space vehicles from the United States. A hope has been expressed that ELDO, ESRO, and NASA will not engage in duplicatory activities. Director James E. Webb of NASA has stated
"NASA has officially indicated to both the new organizations its readiness to enter into cooperative programs on the same basis as in our
bilateral arrangements." 51
Through such arrangements as these, as well as through activities
and efforts at the United Nations, scientific and technological kno,vhow will be extended continually to additional nation-states and to
many types of international organizations. 52 The practical result 'vill
be to enlarge the number of effective participants in space activities,
increase the number of space vehicles and other devices in space,
enhance proble1ns in all of earth's dimensions, and require the application of legal principles and rules to these various uses.
2. Private Users

a. 0 orporations
The launching of the private, commercial, communications satellite, Telstar I, on July 10, 1962, marked the first large-scale use of
outer space for nonpublic purposes. It was the first spacecraft built
and financed by U.S. private enterprise. It was constructed by the
·50
51

New Yorlc Time8, November 14, 1962.
Ohri8tian Science Monitor, February 1, 1963; Schwartz, 8ttpra note 42 at

95-U9.
52 Compare C. Wright, "The United Nations and Outer Space," in Odishaw,
ed., The Ohallenge8 of Space 284: "The prevalent view among governments is
that the United Nations needs to take cognizance of the role and activities of
nongovernmental bodies organized by the international scientific community.'t
In addition to ICSU and COSPAR, these include International Year of the
Quiet Sun (IQSY), 'Vorld l\Iagnetic Survey ('Vl\IS), and International Astronautical Federation (IAF). ICSU is composed of international unions representing astronomy, biochemistry, biological sciences, crystallography, geography,
history and philosophy of science, mathematics, theoretical and applied mechanics, pure and applied physics, pure and applied chemistry, physiological
sciences, scientific radio, and geodesy and geophysics. In 1UGO eighteen national
scientific institutions were represented in COSP AR, with the National Academy
of Sciences representing the U.S. and the Academy of Sciences representing the
Soviet Union. 2 CONSPAR Information Bulletin 1-2 (1960).
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Bell Telephone Laboratories, and is owned by the American Telephone and Telegraph Company. 5 3 It circles the earth every two hours
and 38 minutes, with a perigee of 593/588 statute miles and an apogee of 3503/3508 statute miles. It is in active orbit at an inclination
of 44.8 degrees. It was launched for the Company by NASA, which
was compensated for this service. A Delta type launch vehicle was
employed.
Telstar has been referred to as a com1nunications superhighway
through space. Its record of "firsts" include the first "telephone call
Yia an active communications satellite; the first taped TV pictures to
go across the Atlantic via satellite; the first live TV program seen
simultaneously in Europe and the United States; the first facsimile
photograph transmitted via satellite across the Atlantic; the first
facsimile newspaper so transmitted." 54 With the use of Telstar it
becomes possible to make a direct dial telephone call to any part of
the world, to establish closed circuit TV links on an international
basis, and to transmit electronic data and to receive, transmit, and
amplify ground messages from great distances. In order to accomplish these tremendous feats, communications stations located on the
ground in France, Italy, and the United ICingdom cooperated with
those situated in the United States.
Telstar encountered abnormal radioactivity almost from the time
of its launch. On July 9, 1962, a United States nuclear device was
exploded above Johnson Island in the Pacific as a part of "Operation
Starfish." The explosion took place approximately 200 miles in
height and produced a force equal to approximately 1,400,000 tons of
TNT. Subsequently, on October 22 and 28, 1962, the Soviet Union
caused nuclear explosions to take place in the atmosphere at levels
through which Telstar's orbital pattern caused it to transit. The Soviet explosions increased electrons in the area o£ Telstar's orbital
pattern by 100 to 1000 times, and caused Telstar to ingest 100 times
more radioactivity than it was equipped to withstand. The immediate result of this artificial increase in the harmful radioactivity
within the satellite's orbital pattern was to damage Telstar's translators. The increased radioactivity prevented Telstar from understand53

General Electric, as well as other companies, have explored "The feasibility
of establishing a commercial satellite system for long-distance communications." Cordiner, "Competitive Private Enterprise in Space," Ramo, ed., Peacetime Uses of Outer Space 226, 230-232. Recognition of the role of the private
user of space is contained in Valladao, "The Law of Interplanetary Space,"
Second Colloquium 166.
·54 American Telephone Share Owners' Quarterly 5, 8 (1962).
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ing and obeying comn1ands broadcast from the earth. 55 This resulted
in a disruption of the intended commercial uses of the satellite, with
attendant losses and additional costs.
On February 21, 1963, Telstar I's co1n1nunication's contact 'vith
the earth ceased to function. Radiation had n1odified the functioning
portions of the exterior solar cells 'vhich convert sunlight to solar
energy. It had also rendered inoperative the communication 1nodule
'vhich on com1nand from the ground turned on the satellite's communication system. Subsequently, its operational effectiveness has
been some,Yhat restored. Telstar II, a 175 pound experimental comInunications satellite, 'vas successfully launched at Cape Canaveral
(I\::ennedy) on l\iay 7, 1963. It attained an inclination of 43 degrees,
'vith an apogee of 6690 miles and a perigee of 658 miles. Telstar II
relayed a test transmission across the Atlantic on its fourth orbit
from An1erican Telephone and Telegraph's experimental station in
Andover, l\iaine. Even prior to launch of Telstar II, it has been estimated that the American Telephone and Telegraph Company has
spent in excess of 50 million dollars on such projects.
b. Other Private Users
Privately oriented launches in the United States have also served a
recreational or avocational goal. At the instance of organized radio
amateurs composing the "American Radio Relay League," two short
time orbital satellites have been placed in outer space. On December
12, 1961, Oscar I 'vas placed in space with a perigee of 146 statute
n1iles and an apogee of 258 statute miles, and an inclination of 81.2
degrees. It re1nained in orbit for 50 days. 56
On June 1, 1962, Oscar II was orbited with a perigee of 129 statute
miles and an apogee of 240 statute miles, and an inclination of 74.3
degrees. It remained in orbit 18 days. Both satellites weighed ten
pounds and both were supervised and launched by the United States
Air Force Systems Comn1and. 57 As is well known, there have also
been private launches in the United States, and presu1nably elsewhere, of limited height-sounding rockets.
3. Public-Private Users

Because the space race has become so important to the future of
nations, many forms of organization have been or will be used to
55 Christian Science J,fonitor, January 28, 1963. Excessive radioactivity has
also adversely affected transmissions on two U.S. weather satellites (Transit 4
B and Traac), solar cells on the Ariel multi-purpose scientific satellite, and
caused postponement of the launch of Anna, an American geodetic satellite.
56 STL Space Log 18-19 (December, 1962).
·57 Ibid., 38-39.
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1naxin1ize national clailns. Although nations, or co1nbinations of nations, no'v appear to possess a monopoly over the launching of satellites and heavy space devices-and this confers upon them a monopoly over devices to be found in areas distant a pproxiinately 50 or
n1ore miles from the earth-this situation need not necessarily al'Yays prevail. While the free enterprise system with its emphasis on
private activity is not universal, it is clear that in son1e areas it is
quite capable of operating complete space programs. 'Vhere such
efforts are not feasible there is still the prospect of some form of
1nixed sharing of responsibilities bet"~een governmental and private
1nanagers. Additionally, there is the possibility of private operations
,vith substantial support in the forn1 of assistance and regulation
fron1 a governmental entity. Such operations n1ay be conducted
through a great variety of forms.
The United States on August 31, 1962, by enactment of Congress
authorized the creation of a private satellite corporation. Pursuant
to Section 301 of the statute, the corporation was designated as a
';profit" making entity "'vhich will not be an agency or establishment
of the United States Government." 58 The policy of the act is "to
establish, in conjunction and in cooperation with other countries, as
expeditiously as practicable a commercial communications satellite
system, as part of an in1proved global co1nn1unications net,vork,
'vhich 'vill be responsive to public needs and national objectives,
'vhich 'vill serve the communication needs of the United States and
other countries, and 'vhich will contribute to world peace and
understanding." 59 The President in signing the Act called for the
effective use of the American competitive free enterprise system in
developing an effective communications system.
There will be 1nany points of contact between the govern1nent and
the corporation established under the Act. Thus, the President of the
United States was required to appoint incorporators, and 'vas required to give his approval to the initial articles of incorporation. 60
The President is charged 'vith the appointment of three of the fifteen members of the Board of Directors. 61 vVhen the corporation engages in foreign business as negotiations, it is obliged to notify the
Department of State, and it is the duty of the latter to "advise th(>
·58
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corporation of relevant foreign policy considerations." Further, "the
corporation 1nay request the Departlnent of State to assist in the
negotiations, and that Departlnent shall render such assistance as
may be appropriate." 62 rfhe corporation must transmit to the President and to the Congress periodic, comprehensive, and detailed
reports as to its operations, activities, and acco1nplishments under
the ..t\.ct. 63
The purposes and po,,ers of the corporation are set forth in Section 305 of the . Act. Generally speaking, the corporation will engage
in the communications business and will use satellites and other
scientific and technological equipn1ent to achieve its private business
purposes. .I\.lthough the Act does not prohibit the corporation fro1n
establishing its o''n launching facilities, provision is made an1ong
the corporation's authorized activities to "purchase satellite lam1ching and related services from the United States Government." 64
Other countries, it 1nay be expected, ''ill consider the in1plementation of their space programs through public-private con1binations as
'Yell as via governmental agencies and wholly private activities. If
the n1ixed approach is undertaken, it is quite possible that the CoinInunications Satellite Act of 1962 ''ill serve foreign instrumentalities
''ith guidance for their actions.
C. PROBABLE AND POSSIBLE USES OF OUTER SPACE

Having considered son1e of the more important physical characteristics and capabilities of space vehicles-with emphasis upon present
and future orbital patterns-and having also considered present and
prospective users of space and space vehicles-with some emphasis
upon legal forms through w·hich operations are likely to be conducted-it now becomes necessary to examine in som~ detail the probable
and possible uses of outer space. Although emphasis 'vas placed in
Qhapter I on the 1neaning given to the concept of "peaceful uses of
outer space," namely, nonaggressive and beneficial uses, this Chapte1~,
hereafter, will endeavor to systematize the particular functions of
space devices. The term space device, as previously noted, will include not only spacecraft, launching vehicles, and space vehicles, but
also guided missiles.
An attempt has been made to establish a limited number of major
space functions. This has resulted in an analysis based on the following six activities: informational, scientific, commercial, military, sos2
63
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cial, and political. Such an analysis is not 'vithout its difficulties.
Are, for example, such functions as co1nmercial activities truly comparable with political activities-one being principally operational
and oriented around the performance of a service and the latter having to do 'vith the more intangible product of policy formulation~
Another more practical problem has to do with separating, for the
purposes of analysis, functions which in fact are closely interrelated
and even overlap. Thus, commercial activities certainly are not devoid of scientific implications, and scientific activities are not in1n1une from commercial features.
Moreover, there is the additional problem of allocating the most
pertinent specialized uses to the more general functional activities.
Thus, navigation is considered as a part of information, although it
could also be treated along 'vith other commercial activities. Or,
meteorology might be analyzed under scientific rather than informa~
tional activities. Communications might be treated under the heading of military activities rather than under commercial activities. It
is clear that there is bound to be a considerable amount of overlap in
any conceptual assumptions respecting primacy of use. The more in1portant fact is that space devices and man's increasing uses of outer
space must be noted before it becomes profitable to inquire into the
legality of their employment.

I. Informational Activities
Mankind's policies and ultimate successes require, as an absolute
condition precedent, the acquisition, integration and dissemination of
information. l\{an's adventure in space has supplied him with untold
quantities of new data about earth and the heavens. This, probably
more than any other single achievement, has been the hallmark of
the space age. The societal implications of the newly acquired data
and man's· enlarging capacity to tap the information bank of the
universe is only now beginning to be understood.
a. Weather Meteorology and F orec~ting
Sophisticated space devices are now being used to supply basic
'veather facts. Since natural conditions which produce weather are
'vorld-wide in location, it is generally conceded that th.e cooperative
efforts of _all nations are required if weather facts are to be
integrated. 65 It is only on this basis that effective weather forecasting can be accomplished, and it is only through such procedures
65
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that the nations of the 'vorlcl can realize substantial economies 111
natural and hun1an resources.
The benefits of suitable n1eteorological studies and long-range
'Weather forecasting affect all of 1nankind.66 Illustrations abound. 1,he
destructive forces of nature can be considerably abated through advance infor1nation on hurricanes, typhoons, and even routine storms.
Life on the oceans and on land "~iii be rendered more secure. The
displacetnent of persons fron1 stonn centered areas, the relocation of
persons in the path of excessive tides and floods, and preplanning for
periods of extre1ne cold, snow, and ice are ready exa1nples.
Substantial benefits reach aln1ost all of the economic areas kno"·n
to n1an. 67 ~Ianufacturers can arrange for delivery of raw n1aterials
before oceans, lakes, and rivers becon1e of limited utility. Fishermen
can a void treacherous conditions. Farmers can more precisely and
beneficially plant and harvest their crops. 1,ourists can better enjoy
their holidays. Travel can be undertaken under safer conditions. No
end of benefits can be depicted. Experts no'v suggest that weather
control is a strong probability for the future. 68 The implications of a
challenge such as this portend 1nuch for the future w·elfare and
safety of 1nankind.
The United States has long n1aintained a policy of cooperation
'"'ith other states in the collection and distribution of weather data.
1\n authoritative exposition of this purpose took place on December
3, 1962, 'vhen Senator Albert Gore addressed the United Nations
First Co1nmittee. He stated that 'vorld interdependence called for
early cooperation in the development of a "truly universal system of
"·eather reporting and forecasting * * * using satellites in outer
space." 69 l-Ie noted that the "need for international agreements
ancl international action is pressing in upon us." 70 He supported
technical and financial assistance through the United Nations to
n1e1nber States in order that they might "supplement their resources
66 Kaplan. "The Sun and the Earth," in Ramo, ed., Peacetime Uses of Outer
Space 140--152. See generally, "National l\Ieteorological Satellite Program,"
Report of the Committee on Science and Astronautics, U.S. House of Represent-

atives, 87th Cong. 1st Sess., House Report No. 1281 (1961) ; "l\feteorological
Satellites," Staff Report, C01nmittec on Aeronautical and Space Sciences, United States Senate, 87th Cong., 2nd Sess., (1962).
67 :\Iichael, "Peaceful Uses," in Bloomfield, ed., Outer Space Prospects for Man
anrl Society, 42-48 (1962).
68 Neiburger, "Utilization of Space Vehicles for "\Veather Prediction and Control," in Ramo, ed., Peacetime Uses of Oute1· Space, 154-173; Ball, "Shaping the
Law of "\Veather Control," 58 Yale Law Journal 213-244 (1949).
69 U.N. Doc. A/C.l/PV.l280, at 22.
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for strengthening their net,vorks of meteorological observation." 71
Independently of the United Nations, the United States has donated
n1uch equipment and scientific kno,v-ho'v to assist many nations in
the development of more sophisticated meteorological programs.
In line \vith the position urged by the United States, the General
. A.ssembly in Resolution 1802 (XVII) on December 19, 1962, invited
"lJnited Nations agencies concerned 'vith the granting of technical
and financial assistance, in consultation with the 1-Vorld ~1eteorologi
cal Organization (\V1\10), to give sympathetic consideration to requests from ~fember States for technical and financial assistance to
supplen1ent their o'vn resources for these activities, including the ilnprovement of 1neteorological net,vorks." 72 In the same resolution;
and at the instance of the United States, the United Nations recomInended that the "\Vorld l\feteorological Organization "in consultation 'vith other United Nations agencies and governmental and nongovernlnental organizations, should develop in greater detail its plan
for an expanded program to strengthen 1neteorological services and
research, placing particular emphasis on the use of meteorological
satellites and on the expansion of training and educational opportunities in these fields." 73 ·
'l'he United States has acquired "~eather data through the e1nployn1ent of two types of artificial satellites, na1nely, Tiros and Nimbus,
and also has used sounding rockets. The United States, in addition to
cooperating to this end "~ith the United Nations and \vith \V:NIO, has
entered into a number of bilateral arrangements with other countries. The n1ost notable of the latter has been the Dryden-Blagonravov agree1nent arrived at in June of 1962, and officially published on
December 5, 1962. 74
. At the ti1ne of this ·writing, the United States had orbited success-'
fully eight satellites of the Tiros fan1ily. The first 'vas launched on
.A.pril 1, 1D60, and the last \vas placed in orbit on ~fay 5, 1963. Tiros
I, II, III and V are no longer active, although they remain in orbit.
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rfhe others are actively in orbit. The perigees range from 367 to 474
statute miles, with the mean perigee being 419 statute miles. 'fhe
apogees range fron1 401 to 597 statute miles, with the mean apogee
beino499 statute miles. The time for the Tiros satellite to orbit the
0
earth has ranged from a n1inimum of 97.4 minutes to a 1naximum of
100.5 minutes. 75
The importance of 'veather satellites is seen in the fact that
conventional meteorological devices are able to provide weather inforn1ation for less than one-fifth of the earth's surface. 'Vith an adequate number of satellites in si1nultaneous operation, it would be possible to obtain integrated data on the entire world. The Tiros has
been equipped "~ith different kinds of cameras, including TV~ cameras. 'Veil over 200,000 pictures taken by Tiros· have been transmitted to the earth. These have been of clouds, sea ice, and comparable 1neteorological objects. The satellite has been equipped with
radiation tape recorders, and infrared horizon scanners, and has provided information on heat radiation from the earth and its atmosphere. I.Jaunches have been scheduled so that accurate data might be
supplied during hurricane and typhoon seasons. 76
'Vith the advent of high operational efficiency on the part of the
more sophisticated Nimbus, it is planned to phase out the Tiros operation. The opti1num program no'v contemplated is to provide
24-hour surveillance of the earth's cloud cover. This is not no'v being
achieved because of the limited number of meteorological satellites in
operation and the fact that they supply no data during the nighttiine. It has been estiinatecl that Tiros sees only about t'venty percent of the earth each day .
. A.s a result of satellite capabilities, a ne'v concept of "space
"·eather" has co1nc into being. In the n1agnetosphere, 'vhich includes
the areas where the Van Allen Radiation Belts are located, there are
situated n1any electrons and protons-minute building blocks of
Inatter-,vhich are influenced by magnetic fields. The particle population and energies so situated create space ''eather. In order to Ineasure these factors as affecting man~s daily life and his future exploration of space, the Explorer 14 'vas launched on October 2, 1962.
The satellite, 'veighing 89 pounds, has a perigee of 174/280 statute
1niles, an apogee of 61,190/61,106 statute miles, an inclination of
32.9/33.6 degrees, and at the time of this wTiting 'vas in active
orbit. 7 '
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It is expected that the Nimbus meteorological satellite 'viii become
operational in 1963 or in 1964. It has been designed to point toward
the earth at all times while in orbit. Since it will possess a near polar
orbit, it will repeat coverage of equatorial areas approximately every
t\velve hours, or every seventh orbit. In this 'vay there will be readings at least twice each day from a given area, and this 'viii be
reported by television cameras during hours of daylight and by infrared sensors during both day and night. 78 The prospects for this
operation, plus the cooperative attitude of other nations in this area,
~uggest the rather early arrival of an exce~lent worldwide weather
forecasting system.
b. Geodetic and Navigational Aids
:rhe successful orbiting of the Transit 79 and Anna type navigational and geodetic satellites offers ample evidence of the utility of such
devices for peaceful, including military, purposes. The prospects for
hybrid uses of satellites is illustrated nowhere more clearly than
here. A leading spokesman for the United States Navy has described
the navigation satellite program as "primarily a nonmilitary effort
* * *" 80 and one in which the United States and the Soviet Union
''ould benefit through cooperation. An American "rriter, employed
by the Bureau of the Budget, has suggested that the military interest
is "predominant enough to warrant assignment * * *" 81 of the developnlent and operation of navigational satellites to the U. S. Navy,
with the hope that the product "~ould be of benefit to civilian and
military users.
The navigational satellite "~in be useful to aerial, space, and shipboard navigation. For exa1nple, "Sailors will be able to 1nake use of
any one of the navigation satellites to place then1sel ves accurately at
any spot on earth, land or sea, day or night, regardless of solar
storn1s, static, or foul weather." 82 According to Berkner, "Geodetic
satellites * * * will provide mapping of the earth that is accurate to
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81 Shapley. "United States Space Program," in Odishaw, ed., supra, note 65 at
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perhaps 30 feet. \\Te can then test such ideas as continental drift
'Yithout ''"aiting a 1nilleniun1." 83
'Through the use of the navigational satellite, Transit, it is possible
to prove the feasibility of an all-,Yeather, "~orld-,vide navigational
systen1. :J\Iany procedures 1nay be e1nployed to exploit 'vith n1uch accuracy signals received fron1 such satellites. The size and shape of
the earth 1nay be accurately ascertained. The geodetic satellite prograin, ..~nna, also per1nits the precise detern1ination of distances and
positions on earth. ''rith the orbiting of 1\.nna 1B on October 31,
1962, assurance "~as provided that the Transit objective of n1easuring
the shape of the earth 'Yould be continued . .1-\.nna 1B, 'veighing 350
pounds, has a perigee of 671/673 statute n1iles, apogee of 728/731
statute n1iles, and an inclination of 50.5/50.1 degrees. It was in active
orbit at the tin1e of this 'vriting. Both Transit and Anna have elnployed relatively lo'v orbits and have permitted the employment of a
"range-only" navigational process (as opposed to the "angle-only~'
process), "~hereby a sequence of accurately timed pulses are Ineasured. \"Vith the "range-only~' process, kno,vn as a "doppler syste1n,~'
distances are detennined by 1neasuring the rate of change of range in
the 1neasured pulses. The "angle-only~' syste1n can also employ satellites, but requires orbits to be at a 1nuch higher elevation.
Success in geodetical 1neasurmnents is i1nportant not only for the
identification of locations on the surface of the earth. Such IneasureInents have a direct relationship to the tracking of all kno""'n spacecraft, including the 1naking of valuable predictions as to orbital
paths e1nployed by space vehicles.
There is a relationship, in this practical sense, bet,veen geodesy
and studies currently being carried on relating to the earth~s !nagnetic field. ''Thile no cooperative efforts have been initiated bet,Yeen
the United States and the Soviet Union so far as mutual studies of
navigation and geodesy are concerned, there is an active progran1 of
cooperation in the n1easure1nent of the earth's 1nagnetic field. Thus,
the 1D62 Dryden-Blagonravov agree1nent provided for cooperation in
the "compilation of a 1nap of the 1nagnetic field of the earth with the
aid of artificial earth satellites." 84 The agreement also called for certain i1nplementing action including the coordinated launching of t'Yo
1nagneton1eter equipped earth satellites. One satellite 'vas to be
launched by the United States; the second by the Soviet Union.
s3 Berkner, "Space Research-A Permanent Peacetime Activity," in Ramo,
ed., supra note SO at G.
8 4 XASA. Nezc8 Release Xo. G2-257, 5; U.X. Doc. A/C.l/880. Annex 22, infra,
pp. 482-488.
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Each 'vas to be launched on "1nutually agreed orbits." 85 Each
country has undertaken to continue national programs for magnetic
measurements in space and to exchange the data processed from such
1nagnetic measurements. Following the launching of such satellites, it
was contemplated that there would be a "prompt exchange of standard magnetograms fro1n earth observatories, and * * * [arrangeInents insuring] that these magnetograms contain all the data required for their use for analyzing the data acquired by satellites." 86
The 1962 decision was further implemented by the subsequent Dryclen-Blagonravov agreement at Rome, ~farch 20, 1963.87
c. 0 bservational Facilities
The ongoing perfection of the scientific and technological capabilities of observation type satellites has placed significant stress on
the political-legal problems of outer space. These developments have
a decided impact upon previously enunciated preferences for an
"open" as opposed to a "closed" society. The policy of the United
States was summarized by Senator Gore before the United Nations
in 1962, when he pointed out that "science has decreed that we are to
live in an increasingly open world, like it or not, and openness, in the
view of 1ny Government, can only serve the cause of peace." 88 Observation satellites, in addition to improving navigational and 'veather
information, serve such constructive purposes as n1easuring solar and
stellar radiation, analysis of the te1nperature and surface conditions
on other planets, solar 'vinds radiating from the sun, magnetic fields,
sunspot activities, geomagnetic storms, interplanetary magnetic
storn1s, radiation belts, and have, in addition to scientific capabilities,
both 1nilitary and comn1ercial applications. Thus, space vehicles of
this category are able to make observations of conditions in space;
they are also able to observe conditions on the earth's surface and in
the superjacent airspace. Fro1n their location in space they can look
out,vard, downward, and to,vard all immediately proxin1ate areas.
A great variety of satellites have been employed for specialized
observational missions. In addition to the United States observational satellites Explorer and Discoverer,89 there have been a number of
others, including Lofti, Injun, Ranger, Mariner, Alouette, 90 TRS 1,
~1idas, Samos, and an unmanned maneuverable inspection satellite,
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con11nonly referred to as Saint. 91 The Soviets apparently have relied
on their niars and Cos1nos type satellites, and possibly others, for
co1nparable observational 1nissions.
.A. t the close of 1963 the United States had launched nineteen Explorer type satellites. These have displayed the capability of achieving a highly elliptical orbit, "·ith perigees generally under 200 statute
1niles but ·with apogees on three of then1 reaching such heights as
10,917, 47,800, and 61,190 statute 1niles. They have de1nonstrated a
facility to re1nain in orbit for extended periods, although one reInained in orbit for only three days.
The Explorer satellite, ''hich has been 1nanaged by NASA, has
been used in connection "·ith general scientific investigations in
space. Its 1najor focus has been on geophysical and astrono1nical inquiry, and this type of satellite has furnished much of the current
data on the abnosphere. 92 Recent Explorer launches have continued
the general program. Thus, Explorer 14 has 1nonitored "trapped corpuscular radiation, solar particles, cosmic radiation and the solar
"·inds, and * * * [has correlated] particle phenomena with 1nagnetic
field observations." 93 Explorer 15 studied the location, con1position
and decay rate of the artificial radiation belt produced by the high
altitude nuclear explosion conducted over the Pacific Ocean on July
9, 1962. 94 Explorer 16 engaged in five micrometeorite experin1ents.
The purpose of Explorer 17' ""as to measure the density, composition,
pressure, and ten1perature of the earth's rarified atmosphere. Explorer 18~s n1ission included scientific studies and measuren1ents of
the radiation hazards from solar flares that astronauts 'vould face in
travels bet"Teen the earth and the n1oon.
The Discoverer satellite, "·hich has been 1nanaged by the United
States . A.ir Force, has been reportedly launched successfully nine
tin1es bet"·een July 7, 1961, and February 27, 1962. Details on subsequent launches, if any, have not been 1nade public. 95 This satellite has
been the 1nost frequently used of all United States satellites, w·ith the
launch of February 27, 1962, being the thirty-eighth launch in the
series. These have displayed the capability of maintaining relatively
lo"· perigees and apogees, "·ith the perigees and apogees of those
'Vaggoner, supra note 81, at 200.
Sup1·a note 72, at 45-49.
93 2 STL Space Log, 30 (December 1962). Compare "The Solar 'Vind," 3 srPL
Space Log, 32 ()larch 1963).
94 2 STL Space Log, 31 (December 1962).
93 3 STL Space Log, 23 (~larch 1963). Prior to February 28, 1962, 38 launches
of this satellite had been attempted with 26 Yehicles orbited and 23 capsule
recoYeries attempted. TwelYe attempts were suecessful.
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launched bet,veen July 7, 1961, ·and February _27, 1962, being about
150 statute 1nilesand 300 statute miles respectively. A unique quality
o£ the satellite is·that it is equipped to return to the earth's surface
on command after orbital periods ranging £rom eleven to 151 days.
T'he Air Force has demonstrated· good success in capturing them in
the air while descending or £r6m the water after descent.
The Discoverer sat~llite program has been "directed to,vard developing advanced space vehicles and· testing subsystems for guidance,
control, stabilization, and ~he recovery o£ the capsule." 96 Discoverer
36, :for example, tested space vehicle components. It also conducted
experi1nents in radio propagation, radiation effects, and tested instrumentation for nuclear explosion detection. 97 It has served as the
vehicle 'vhereby scie~1tific experiments have been conducted initially~
v~Tith the expectation -that perfected equipment 'vould be employed on
n1ore sophisticated n1odels. As a research prograni, it has provided
data on radiation and biomedicine, as "Tell as reliable hardw·are, techI~iques, and procedures for the operation and control o£ space
· ·
syste1ns. 98
The United States has launched only one o£ the Lo£ti type satel-:lites. It 'vas placed in orbit on February 21, 1961, and reentered on
l\farch 30, 1961. Its perigee 'vas 117 statute miles and its apogee "~as
511 statute miles. Its inclination "~as 28.4 degrees. Its short life resulted £rol? t~1e failure o£ the second stage booster to separate £ro1n
the satellites, and since the several satellites employed in the con1bined launch w·eighed 2.50 pounds, the lo~v perigee was unable to
sustain the attendant ":eight. Lo£ti itself 1vas a dual purpose satellite. Having an observational objective, it investigated ionospheric
effects on \lLF radio 'vave propagation. 99 As a communications satellite, it investigated the space capabilities o£ lo'v frequency
broadcasting. 100 The experi1nent disclosed the possibility of
using "transionospheric VLF radio 'vaves emanating from ground
stations as navigational aids to manned or unmanned space vehicles;
or perhaps, as a n1eans o£ communicating with submerged submarjnes through the use o£ satellites.'' 101
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The United States has successfully orbited two Injun type satellites. The first 'vas placed in orbit on June 29, 1961, and the second
(kno,vn as Injun 3) on December 12, 1962. Injun 1 has a perigee of
534/546 statute miles and an apogee of 634/622 statute miles, with an
inclination of 67/66.8 degrees. Injun 3 has a perigee of 153 statute
1niles and an apogee of 1724 statute 1niles. Both were in active orbit
at the time of this writing.
The United States Navy has been responsible for this program.
Data of a general scientific import has been acquired by the Injun
satellites. Injun 1 'vas designed to provide data on the Van Allen
radiation belt and the origin of the aurora. ~{easurements were
achieved fro1n above the ionosphere. 102 Injun 3 'veighed 114 pounds
and was equipped with particle detectors and photometers.
The Ranger type satellite has de1nonstrated versatility in both
planetary and lunar explorations, and has contributed measurably to
scientific investigations in space. Rangers 1 and 2, on orbital paths
not intended to reach the moon, had perigees of 105 and 98 statute
n1iles respectively, and apogees of 313 and 147 statute miles. Their
inclinations were 32.9 degrees and 33.3 degrees. Ranger 1 was in orbit seven days and Ranger 2 for one day.
Ranger 3 and Ranger 4 failed to complete their Inissions, and presently are on silent lunar orbits. Ranger 5, launched on October 19,
1962, is presently in heliocentric orbit.
K ...-\.S.A. 'Yas responsible for this progran1, and has indicated that
benefits have been realized fro1n all of the five launches. The general
purpose has been to obtain "(1) scientific data on the characteristics
of the Inoon, the planets, the sun, and the environ1nent of space, and
(2) engineering data that w·ill advance spacecraft technology." 103
Rangers 3 and 4 de1nonstrated the accuracy of the spacecraft, and
proYided data for usc in n1aking hard landings on the moon. Ranger
5 'vas equipped ·with a seismo1neter and radio transmitter to broadcast data fro1n the Inoon's interior. It also contained a camera systen1
designed to take at least 100 pictures during the lunar approach 'vith
the expectation that there ·would be a very substantial improvement
in detail "·hen compared "·ith pictures taken by earth situated
observatories. 104 The launches in 1963 and 1964 ·were designed
to provide radiation data and to take television pictures of the
Ibid .• 21, 210, 245.
NASA Seventh Semiannual Report to Congress 50 (1063).
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moon from a position 800 miles above the earth and terminating
w·ith impact on the n1oon, thus facilitating manned lunar landings.
~{ariner 2, also launched by NASA, left the United States on August 26, 1962, and arrived at its destination at about 3 :00 P .~I. on
December 14, 1962. In passing by Venus at a distance of approximately 21,648 miles, it climaxed a journey of 180.2 1nillion miles over
109 and one-half days. This spectacular success was hailed as one of
the most impressive scientific and technological achievements of all
time. The experiment permitted Americans to obtain information
from the vicinity of another planet for the first time in man's long
history. As a scientific investigation of space, it provided substantial
evidence of American preeminence in space technology.
The launch was designed to accomplish the following objectives:
scan the planet's surface, provide electromagnetic data· on the planet's tern perature and atmosphere, ascertain the strength and direction
of the magnetic fields in interplanetary space and those emanating
fron1 the planet, discover the qualities of lower energy charged particles in space and near Venus, to measure the energies, directions,
and other characteristics of solar and galactic cosmic rays as well· as
other energy particles trapped near the planet, and to ascertain the
size, speed, and direction of such particular matter as cosmic dust in
space. 105 NASA's numerous reports illustrate the significance of the
successes achieved. 106 Additionally, the two-,vay Doppler tracking of
~1ariner 2 during the flight to and beyond Venus has provided in~or
mation which will contribute to the refining of physical constants
necessary to an understanding of the solar system and the Earth.107 ·Ref~rence has previously been made to the fact of the cooperati Ye
launches of Alouette and Ariel. 108 Both were provided launching support by NASA. The former was designed to determine whether ionosphere electron density remained the same during changes in latitude and tin1e of day, to measure radio noise in outer space and in
the ionosphere, and to observe primary cosmic ray particles.109 The
latter had for its purpose the collection and transmission of data "on
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cosinic rays, radiation intensities in the 'Tan 1\Jlen belt, and solar
phenotnena." 110
The stnallest satellite yet to go into orbit "·as launched by the
United States Air Force at an undisclosed date 'vithin 90 days prior
to K oYember 13, 1962. At the time of this 'vriting it 'vas still in orbit.
It has been referred to as TRS because it is a tetraheqral research
satellite. It 'veighs 1.47 pounds and measures six and one-half inches
on a side. Only one has been reported to have been launched, and the
perigee, apogee, and inclination have not been 1nade public. It has
been reported that it has provided data on changes in the Earth's
radiation belt. Despite its small size, it has been readily tracked by
United States equipment, and has supplied "up to eight minutes of
data on each f~vorable pass." 111
N .I\..S..A. is presently engaged in perfecting the Voyager space vehicle, 'vhich, like the more advanced ~fariner, 'viV be equipped to
orbit ~Iars and to land heavy capsules. 112 It is planned that this type
of craft will engage in lunar and planetary investigations.
N ..:\S . A. continues to n1anifest a substantial sounding rocket prograin for investigating geophysical and astrono.1nical phenomenon.
Rising from 50 to several hundred miles, such rockets permit brief
studies of temperature gradients, variations in the qualities of the
ionosphere, and "behavior of a mass of 'vater released at an altitude
of 65 miles." 113
In addition t~ the foregoing progran1s, the United· States Air
Force has been identified 'vith three satellite progratns kno,vn as
Afidas, Samos, and Saint. All have the same general purpose, namely,
to pro,·ide a satellite-borne 'varning syste1n as a part of the
over-all defetise position of the United States. According to '''aggoner, the American development projects "having specific military
tnissions, can be subdivided into three areas: (1) Information-gatl1ering satellites such as the military warning and surveillance types
( Samos, ~fidas) , ( 2) inspection satellites (Saint rendezvous and Vela
IIotel nuclear detection satellites), (3) support satellites (Transit
NASA Seventh Sen~iannual Report to Congress 47 (10G3).
2 STL Space Log, op cit., 45; 3 STL Space Log 30 (l\Iarch 1063). Sputnik 7
weighing 14,292 pounds is the heaviest satellite to have been launched by the
Soviets. The United States launched Saturn SA-5 on January 20, 1064 and
Saturn S.A-6 on l\Iay 28, 1064. Each weighed 37,300 pounds. 4 SPT Space Log
34-36 (Summer 1064).
112 NASA Seventh Semiannual Report to Congress 55 ( 1963).
113 Ibid., 49.
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navigation and ·Advent communications satellites and the "'\Vest Ford
con11nunications experiment)." 114
~Iidas 3 vvas the first successful l\Iidas (l\'Iissile Defense Alarn1
System) launch. It 'vent into orbit on July 12, 1961, at a perigee of
1850/2078 statute miles and 'vith an· apogee of 1850/2203 statute
1niles. It 'vas launched at an inclination of 91.1/91.2 degrees. l\iidas 4
w·as launched on October 21, 1961, 'vith a perigee of /2175 statute
miles, an apogee of /2330 statute miles, and at an inclination of /95.9
degrees. Both were reported to be in orbit at the time of this writing .
.A.ccording to the Secretary of Defense, the l\iidas 'vas considered in
1961 to be an air defense weapon. He stated that it "'vill provide
about 30 minutes of warning against ballistic missile attack vvhen it
becomes operational. It uses infrared scanning techniques to detect
ballistic n1issiles during their boost phase." 115
Srunos 2 was launched successfully on January 31, 1961. It went
into orbit 'vith a perigee of 300/287 statute miles, an apogee of
350/344 statute miles, and at an inclination of 97/97.4 degrees. It has
been reported that Samos ·2 has "returned useful meteorite impact
data," 116 and that it is an "observation satellite facility." 117 The
l\iidas and San1os, as information -gathering and observational satellites "are being developed to permit the earliest possible detection of
a 1nissile attack on the United States. "'\Vhen l\iidas is developed and
in operation, infrared sensors located in several. of these satellites
should be able to detect the heat from exhaust flames during a
launch occurring anywhere in the 'vorld." 118
Not a great deal is kno,vn about the Saint type of satellite. Its
objective has been stated as "the develop1nent of an unmanned maneuverable inspection satellite." 119 In order to be effective in the observation and identification of unidentified space devices, any such
satellite must be equipped ".,ith nondestructive inspection sensors,
orbital control equipment, radar and television procedures, and an
effective satellite-to-ground communications system.
\Tela Hotel, aJso, has not been publicized broadly. It is intended to
provide long-range protection, and its ''objective is the achievement
Waggoner, supra note 81 at 199-200; see pp. 59, 62 supra regarding Transit.
115 Department of Defense, Annual Report tor Fiscal Year 1961, 330 (1962) ; 1
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of a satellite systen1 to detect nuclear explosions in space." 120 On the
basis of the aboYe evidence one can reasonably conclude that l\Iidas,
Sa1nos, Saint, and Vela Hotel are designed to permit a State to perfect its defensive n1ilitary posture. Defensive use of space vehicles,
like defensiYe uses of any 1nilitary equipn1ent, it may be concluded,
accord ''ith the principles and rules of internationallaw.121
The Soviet Union has also successfully launched a number of information gathering or observational satellites. A1nong those "~hich
have been reported to the United Nations are those in the l\Iars and
in the Cosn1os categories.
On November 1, 1962, the Soviet Union placed the l\Iars 1 in heliocentric orbit with the hope that in ~fay 1963, it ''ould reach the planet ~Iars at a point some 150 1nillion miles from earth. The Soviet
government has described the purpose of the orbit to consist in "Prolonged exploration of outer space during flight to the planet l\fars;
establishn1ent of inter-planetary radio communications; photographing of the planet ~Iars and subsequent radio-transmission to Earth
of the photographs of the surface of ~Iars thus obtained." 122 ~Iars 1
"~as described by the Soviets as an automatic station carried by a
space rocket. An . .t\.n1erican appraisal of the Soviet purposes has included as objectives the analysis of 1neteoric i1npacts and interplanetary plasma and gravity measure1nents. 123 These goals are not dissilnilar from those achieved by l\Iariner 2 in the Venus probe.
Between l\farch 16, 1962, and October 20, 1962, the Soviet Union
successfully launched eleven artificial earth satellites into outer
space. Their perigees varied fron1 a minimum of 115 statute miles to
187 statute miles and their apogees varied from a minimum of 206
statute miles to a 1naximum of 908 statute miles. The inclinations
follo,,ed t'vo patterns, one in the vicinity of 49 degrees and the other
precisely at 65 degrees. Cosmos 4 remained in orbit for only three
days, "~hile Cosmos 1 "'~as in orbit for 270 days. Do,vn to August 28,
1964, the Soviets had reported to the United Nations the launching
of forty- four satellites of the Cosn1os class. Following Soviet practice, all were launched by military agencies.
According to the Soviet report to the United Nations, the latest
Cosmos satellites "~ere launched to engage in an "investigation of the
upper atmosphere and outer space." 124 It is general American opinIbid. 201.
See pp. 326-331 infra for a detailed analysis of this conclusion.
122 U.N. Doc. A/ AC.105/INF.24.
123 2 STL Space Log 50 (December 1962) ; Orlen, "Space Programs of Other
Xations," in Odishaw, ed., supra note 64 at 203-213.
124 U.N. Doc. supra note 122 at 2.
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ion that the Cosmos research progran1 constitutes a pattern of inquiry designed to provide data on the "energy composition of the
Van Allen radiation belt, charged particles in the ionosphere, corpuscular flo,v and low-energy particles, cosmic rays, the earth's magnetic fields, solar radiation, micrometeorites, formation and distribution of the earth's cloud cover." 125 If this is true, these efforts 'vould
fall under the general heading of scientific investigations in space
with emphasis on geophysics, astronomy, and planetary investigations. If comparable to American investigations, those of the Soviets
w·ould pursue reasonable peaceful purposes.
d. 0 ommunications llfedia
The prospects for a highly efficient world communications systen1,
made possible by the use of high-orbiting satellites, are justly
regarded as a good omen for mankind's slo,vly maturing spirit of
cooperation. Best of all, the day does not seem far distant when such
benefits will be within the reach of all peoples and all nations. The
United States has long been pree1ninent in this field.
In the United States the development of communications satellite
systems have been activities of govern1nental and private
organizations. 126 Within the government the major program
managers have been NASA and the Army. NASA has been prin1arily concen1ed with Echo, Relay, Syncom and Telstar. It has supported private activities in connection with Echo, Relay, and Telstar. The Army has been responsible for the development of Advent.
The Defense Communications Agency has developed detailed plans
to place in orbit during the first six months of 1966, a system of up
to twenty-four communications satellites.
Echo 1 was launched on August 12, 1960, with a perigee of 941/588
statute miles and an apogee of 1052/1246 statute miles and an inclination of 47.2/47.3 degrees. Although 'veighing but 135 pounds, it was
some 100 feet in diameter in order to serve its purpose as a passive
satellite. Still remaining in orbit, it has lost much of its spherical
shape with the result that it now possesses a widely fluctuating orbit.
It was actively employed in communications experiments as late as
April, 1962, and during its productive lifetime was used as a reflecting relay for voice and TV transmissions within the United States
and for voice signals between the United States and the United
l(ingdom.
The success demonstrated by Echo 1 has led to plans for the orbiting of an improved Echo 2 during 1963. It has been designed to orbit
125
12s
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Supra, pp. 38-40, 80-88.
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at 700 1niles above the earth, to haYe an inclination of 80 degrees, to
re1nain in orbit for about 680 days, and 'Yill exceed Echo 1 in diameter by 35 feet and in ''eight by 365 pounds. Like its prototype, it
''"ill be e1nployed for extended voice and TV transmissions. Pursuant
to the Dryden-Blagonravov agree1nent in Rome on ~larch 20, 1963, a
consensus has been reached as to the type of instruments to be employed on Echo 2. It 'vas also mutually determined that the radio
frequency to be en1ployed 'vould be 116 kilocycles. 121
On January 25, 1964, N .A.SA put Echo 2 into orbit. 'Veighing 547
pounds it is a passive reflector con11nunications satellite transmitting
on 136.021 and 136.170 n1c. Its perigee varied from 633 to 644 statute
1niles, 'vhile its apogee varied bet,veen 816 and 819 miles. Its inclination in degrees fron1 the equator 'vas 81.5, and it circled the earth in
about 108 1ninutes.
Relay 1 ''as placed in an elliptical orbit on Dece1nber 13, 1962,
having a perigee of 819 statute miles and an apogee of 4612 statute
miles, and an inclination of 52 degrees. It 'vas designed to conduct
telephone, television, radio, teletype, photo-facsiinile, and data tests
between points in the United States and others in England, France,
Germany, Italy, and Brazil. Operational details 'vere effected
through the cooperation of the Bell Telephone Laboratories and an
International Telephone and Telegraph Company facility. Unlike
Echo, Relay 1 was an active repeater-type satellite. It proved able to
receive and transmit 'videband signals, demonstrated a capacity to
1naintain operational effectiveness despite damage fro1n concentrations of radioactivity, and provided general experience for an eventual operational communications system. 128 It was successful in perforining all of its experi1nents and missions.129
Syncom 1 was launched successfully on February 13, 1963, but
failed to maintain the designed synchronous altitude of 22,300 miles
above the earth. It had been planned to maintain Syncom 1 in a
t\venty-four hour orbit at an inclination of thirty degrees so that the
orbital period 'vould very closely approximate the speed of the orbiting earth below. Had the satellite achieved its designed synchronous
altitude, it would have served as an active repeater and 'vould have
provided narrow·-band communications via t'vo transponders. Syncoin 1 'vas a joint project of NASA and the Department of Defense.
On July 26, 1963, NASA successfully launched Syncom II. It was
initially placed in orbit 22,300 miles in space and by August 15, it
New York Ti1nes, 'Vestern Edition, ~larch 21, 1963.
12s NASA Seventh Semiannual Report to Congress 64 ( 1963).
129 NASA News Release No. 63-57 (~larch 22, 1963); ibid., No. 62-258 (De121

cember 11, 1962).
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had been delicately nudged into an on-station position aboYe 55 degrees 'vest longitude, thereby n1oving it fro1n an original position
.above the east coast of _A frica to a permanent position over Brazil.
In this position it appears to trace an elongated figure 8 along the 55
degrees west meridian to points 33 degrees north and south of the
equator. The figure 8 conformation is caused by the angle at 'vhich
the satellite crosses the equator 'vhile in orbit.
The con1munications capabilities of Syncom II are very extensive.
''Thile it does not transmit TV pictures as Telstar does, it does relay
telephone conversations, radio broadcasts, teletype messages, and
radiophotos. It operates 'vi thin day and night reach of 90% of the
free "~orld's telephones, and in September, 1963, carried the voice portions of the addresses made at the General Assembly of the United
Nations to countries located in Europe and Africa. 13° Future synchronous satellites are expected to be placed in equatorial orbit so that
they 'viii hover like an unmoving dot in the sky.
The advantages of three Syncon1 type satellites orbiting at an altitncle of 22,300 miles may be compared 'vith twenty to tvtl'enty-five of
the Echo 1 type satellites orbiting at an altitude of 1,000 miles. It
has been stated that "vVorld-,vide multichannel all-weather television
broadcasting from three fixed 24-hour-orbit satellites could reach all
the villages and all the peoples equipped 'vith low-cost television
receivers." 131 l\:appel has acknowledged the presence of important difficulties in the operation of 24-hour satellites, and after investigation, the American Telephone and Telegraph Con1pany proposed a system "employing a number of active satellites orbiting a
fe"~ thousand miles in space." 132 This procedure is being counted on
to provide the public with adequate telephone service by "~ay of satellites.
The feasibility of the Syncom type communications satellite has
been investigated in several countries. The United l\:ingdon1 in
~larch, 1963, expressed a strong interest in mounting a civil-1nilitary
satellite communications system before 1970. Like the ...~merican plan
it 'vould provide three stationary satellites at a height of 22,300
1niles. The British decision was in part based on the possibility that
For an extensive symposium on "'Vorldwide Satellite Commut:~-ications.''
see 1 Astronautics and Aerospace Engineering 23-78 (September 1963). Compare, NASA News Release No. 63-207! September 17, 1963.
1 3 1 Libby, "Atomic Energy and Space," in Ramo, ed., 81tpra note SO. at 195.
1 3 2 I<appel, "Communications in the Space Age," in Ramo, ed., ibid., footnote,
p. 52; compare Pierce, "Hazards of Communications Satellites," in Odishaw, ed.,
SWJn·a note 64, at 66-68, and Silk, "The Impact on the An1erican Economy," in
Bloomfield, ed., supra note 66, at 178-82.
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satellites at the 8,000 mile range 'vould encounter destructive radioactivity. It was in part based on the desire to offer comn1ercial
co1npetition with other national syste1ns. Additionally, the British
have foreseen the need for a combined civil-1nilitary communications
syste1n.133
The substantial contributions being made by the Telstar progran1
in the satellite com1nunications field has already been discussed.134
The United States has been engaged since 1960, in developing "a
military capability for high capacity, secure, and world-wide instantaneous radio communication by using high-altitude hovering
satellites." 135 Like the Syncom type satellite, Advent 'vas designed to hover at 23,300 1niles above the equator. Three such satellites are planned to relay inforn1ation bet,veen surface stations, including 1nobile naval vessels, on .ninety percent of the earth's
surface.136 The use of a naval mobile terminal illustrates the
1vorld-1vide capabilities of such a system..A. dvent has been described
as a support satellite, comparable to Transit 'vith its concern for
navigational situations. 137 The Air Force project, West Ford, included the launching of dipole reflectors as a communications experiment.138
The satellite and other space devices have become principal tools
for the conducting of communications activities in outer space. It is
submitted that their use to date has been bot}:l practical and reasonable. As such, it is possible to conclude that their use falls within the
range of peaceful uses, and therefore conforms to the announced policy of the United States. The next section will provide illustrations
of additional uses, both at an operational and at more esoteric levels
of discourse.
2. Scientific Activities

Science, as an international discipline, has shown slight regard :for
national boundaries. Scientists have not only given us the atolnicspace age. They have also been largely instrumental to date in obtaining international agreement for practical peaceful uses of outer
133 Christian Science Monitor, March 28, 1963.
134 Supra, pp. 103-104.
135
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space. 139 They have also worked hard to bring n1an's social thinking abreast of his space capabilities.140
a. General Research
The space age is, more than any other single thing, a tribute to
scientific and technological creativeness~ The pyra1niding effect of increased discovery has served to make the present period one of superior scientific attain1nent. Space is providing an environ1nent for
scientific and technological research. The space co1npetition between
the United States and the Soviet Union has already demonstrated
that highly significant research has been accomplished with respect
to astronomy, astrophysics, biology, geophysics, and psychology,
a1nong others. Technological advancement has led to the perfection
of such items as metals, lubricants, structures, plastics, and instruInent design. 141 One important by-product of the augmented scientific
and technological era has been the spin-off or incremental knowledge
and know-how made available to consumer-based industries. 142 This
has had a favorable econon1ic i1npact on national economic bases.
The rigorous individual preparation involved in proficient space
research has, in its aggregate, contributed materially to the intellectual preeminence of nations and has thereby augmented positions of
power. It is unquestionably true that the readiness of the nonspace
po"-ers to cooperate in scientific space activities is motivated at least
in part by the national benefits, and possible advantages to be realized through the acquisition of scientific and technological data.
b. Exploration and Experhnentation
Space science and technology have contributed to the easier acctnnulation of data from all the corners of the world. The highest priority has been given by the two major space po,vers to the accumulation and dissemination of such data. Informal as well as for1nal
efforts have developed to facilitate observational and reporting tech139

Jenks after commenting on the success of international scientists in cooperating on space programs, asks, ""'\V""hy, then, cannot we as lawyers leave to the
scientists the whole or major responsibility for the success of international
cooperation in space?" "The International Control of Outer Space;" in Legal
Problems of Space Exploration 739 (1961).
140 Galloway, "The Community of Lav\- and Science/' Finst Colloquiun~ 59-65
(1959)
141 Supra pp. 55-77. Compare, l\Iichael, "Peaceful Uses," in Bloomfield, ed.,
supra note 66, at 55-59.
142 Berkner, "Space Research-A Permanent Peace Time Activity," in Ramo,
eel.~ supra note 80, at 7, 11. It undoubtedly has also enhanced the role of the
scientist in political-legal decision making.
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niques. This cooperation has been based on the very pragn1atic fact
that the careful analysis of all acquired evidence is a mandatory
condition precedent to the full and efi'ective use of the scientific process. The areas and procedures \Yhich have been 1nost effectively exploited have been discussed above. 143
c. Protection against Disease and For1n.s of Contamination
Space planners have been concerned "~ith the twofold problen1 of
preventing the spread of earth diseases into space and the possibility
of the conta1nination of earth fro1n outer space. Berkner has pointed
to the latter situation. "''Thile the danger see1ns very small of bringing back to earth an organis1n that would lead to fatal epide1nics, or
1night even destroy our food or air, it is nevertheless finite." 144 He
has called for adequate scientific inquiry to establish that such
dangers are not real as a condition goYerning the return to earth of
scientific space san1ples and space voyagers. The legal implications of
such possible findings ha,~e been considered by Congressman Overton
Brooks, who has served as chairn1an of the con11nittee on Science and
~-lstronautics of the House of Representatives. He has wTitten: "l'he
dangers of interplanetary conta1nination are far-reaching and not at
all fanciful. They are certainly a proper subject for space la\Y." 145
The grave consequences resulting fron1 1nan's conta1nination of
outer space have been studied by A1nerican biologists. In discussing
the possibility of infecting the planets with terrestrial forms of life,
it has been suggested that it 1night be possible through the introduction of 1nicrobial organisn1s to "occupy the entire planet in clays or
·weeks. By the tin1e a later probe \Yas sent it would be too late to
study the planet in its virgin condition, denying us an inesti1nable
prize for the understanding of our O\Yn life and its origins." 146 Containination of outer space Inight, it has been suggested, deny n1an the
opportunity to engage in conunercial exploitation of the planets.
Further, there is the need to "face the conceivable mor~ll problen1s
raised by the thought of our conta1ninating an already inhabited
planet." 147 In order to avoid such detri1nental conditions as these
it has been suggested that launching States must engage in a vigorous progran1 of deconta1nination by 1neans of gaseous fumigation.H 8
143
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Supra, pp. 88--106.
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14 5 Brooks, "The Place of Government in the Utilization of Space," in Ramo,
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146 ~ovick and Lederberg, "Challenges to Biology," in Odishaw, ed., supra
note 64~ at 95.
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In 1958 the international scientific con1n1unity, through the International Council of Scientific Unions (ICSU), established a special
Committee on Conta1nination by Extraterrestrial Exploration
( CETEX). This co1nmittee has co1ne for"""ard with "an international
code governing the control of conta1nination of celestial bodies." 149
3. Commercial Activities

\'\Thile the t"~o 1najor space po,,ers continue to engage in an intense
scientific con1petition-induced by the 1nagnitude of the stakes inYol ved-they will not overlook the fact that the challenges of and in
space take 1nany forms. Not the least have been, and will continue to
be, the com1nercial implications of space science and technology.
Such con1n1ercial in1plications are of tw·o sorts. In the first place
there continues to exist a hope that tangible space resources, as "~en
as the use of space for transiting purposes, will have com1nercial
value. Secondly, the cost of space research and practical applications
incident thereto haYe produced a Yery substantial benefit to the econOiny of nations. In the United States large and increasing sun1s have
been expended by the national goyernment to provide a substantial
space capability. NASA's budget \Yas 56.9 n1illion dollars in fiscal
year 1955, and \Yas one billion, six hundred and seventy-one 1nillion
for fiscal year 1962. For the sa1ne years the Deparbnent of Defense
received, respectively, three 1nillion and one billion, one hundred and
sixty-eight 1nillion dollars. The total expenditures in the United
States for space activities in 1955 \Yas 60 1nillion dollars. By 1962 it
had increased to three billion dollars, """ith the Atomic Energy CoinInission, the National Science Foundation, and the Weather Bureau
sharing in appropriations. 150
a. Resource Exploitation
Space exploration has already resulted in great adventures for
1nankind, and hopes for the con11nercial exploitation of the ne,vly
usable environ1nent take many for1ns. In the sense that outer space is
an enormous laboratory many benefits have already been derived.
Space exploration has provided not only data for 1nan's scientific
analysis o£ this previously forbidden part of the universe; there is
Schwartz, "International Space Organizations," in Odishaw, ed., supra note
64, at 250. CETEX made recommendations concerning nuclear contamination as
well as bacterial pollution. Intra, pp. 312-318.
150 Silk, "The Impact on the Economy," in Bloon1field, ed., supra note 66, at
83. Appropriations for fiscal year 1963 for NASA reached 3.7 billion, with well
over another billion being allocated to other departments and agencies engaged
in space activities. President Kennedy in 1963 recommended a 1964 authori7.ation for NASA of 5. 7 billion dollars.
149
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the present expectation that n1an will discover ne'v ele1nents in space,
\Yhich, 'vhen returned to earth "·ill serve the needs of mankind.
Scientific probes so far conducted do not disclose the presence of
earthlike elements in space possessing co1nmercially exploitable qualities, and even assu1ning that rare minerals or substances are found
upon the 1noon or planets-the problem of returning such materials
to earth has yet to be demonstrated as feasible. Thus, for the time
being, and perhaps for the very long future, the n1ost Yaluable resource being exploited in space is kno,vledge itsel£. 151.
b. Transportation
Until the environmental conditions conducive to hu1nan habitation
in space have been ascertained, it is pre1nature to consider co1nmercial
travel via spacecraft. Ho,vever, this does not hold true as respects the
Inoveinent of persons and cargoes by 1neans of missile-type rockets or
X-20 type craft to distant parts of the earth. Practical estimates
have been made concerning weights, costs, and fares. At hypersonic
speeds, of less than the orbital speed of 18,000 miles per hour, Fanen£ has calculated that a passenger might expect a fare of $710 for a
4,000 1nile trip, $730 for 6,000 miles, $750 for 8,000 1niles and $770
for 10,000 1niles.152 ''Then it has been den1onstrated that there is a
demand for such services, it is likely that a functional type international agency, possibly "·ithin the aegis of the United Nations, 'vill
be utilized for purposes of 1nanage1nent and control.
c. lVeather Oont1·ol
'The com1nercial exploitation of "\veather ctata is already a thriving
business in n1any areas. This service includes not only 'veather forecasting, but has extended to the inducement of rainfall. Enhanced
know'ledge of 'veather conditions has been one of the greatest contributions of the space age. Use of this kno,vledge will provide abundant benefits. 153 The future 1nay hold opportunities for in1portant
controls, 'vith great benefit or harn1 to 1nankind depending upon how
the forces of nature are mnployed.
Teller, "Outer Space Travel-""hat Is and 'Vhat Is Not Possible,'' in
Ramo, ed., supra note 80, at 261. He states that because of the manufacture of
Rynthetic diamonds there is no shortage on earth, and that it would qe 1nuch
too expenRive to transport gold and uranium, even if found in a pure state. See
l\IcDougal, Lasswell, Vlassic and Smith "The Enjoyment and Acquisition of
Resources in Outer Space," 111 Cniversity of Pennsyl1.:ania Law Review 634
(1!)63) ; infra, pp. 263-277.
t 5 :! Faneuf, "Application of Space Science to Earth Travel,'' Ramo, ed., supra
note 80, at 96.
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d. 0 o1n1nunications 1ll edia
It 1nay be predicted that private and public enterprise 'vill continue to operate extensive con1munications satellite systen1s. 'Vith the
proliferation of such efforts it n1ay be expected that there \vill be
extended efforts to regulate radio frequencies, orbital paths, assignnlent of operational priorities, control of launches, registration of
operational details, provision for the recapture and return of equipment, and the developn1ent of rules on jurisdiction and liability. 154
4. Military Activities

It is generally recognized that it is not possible to make sharp
distinctions between 1nilitary and non1nilitary space activities. Essentially military activities in this area are not restricted to defense
establishments. In the United States, for exa1nple, scientific inquiry
having 1nilitary i1nplications is engaged in by NASA, as \vell as by
private organizations. By the san1e token, scientific inYestigations
having little, if any, connection " . ith direct military uses have been
undertaken by the Deparhnent of Defense. 155 The close interrelationship of separate investigations has been evidenced by cooperation
bet,veen these t\vo and n1any other units of government.
Ren1arkable unani1nity exists on the part of commentators as to
the fact of interdependence and interrelationship bet,veen nonmili..,
tary and 1nilitary uses of space. This conclusion has been sumnlarized as follo"~s: "Virtually every actiYity in space has a possible
1nilitary connotation; military and non1nilitary uses are extraordinarily interdepartment." 156 In this respect, space devices, including satellites and n1issiles, add nothing to the total range of 1nan's activities, except to provide hin1 \Yith a ne\Y di1nension in \vhich to engageif he " . ill-in ancient and historic practices. The use of the aton1
has been con1pared 'vith the use of outer space. The existence of
aton1ic weapons, it has been pointed out, does not require 1nilitary
purposes. l"''he san1e is equally true for naval vessels, aircraft, motor
154
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Yehicles, and revolvers. The latter~ it hardly needs saying, are used by
crin1inals as well as police1nen. 'fhus, just as science and technology
are inherently neutral in a n1oral, political, and legal sense, so are
the products which they have created. Their use may contribute as
readily to the destruction of the ''orld con1munity as to its emancipation from war, death, famine and pestilence.
Despite the fact of significant interrelationships bet,veen essentially nonn1ilitary and military uses of space vehicles, it is clear that
ballistic missiles and rockets n1ay have a primary military purpose.
It has been proven that missiles and rockets are efficient military
''"eapons. The specific utility of satellites as military weapons reInains speculative, although there is no doubt that indirectly they
contribute to an effective n1ilitary potential and may, perhaps,
achieve over a period of tin1e, effectiveness as direct n1eans of
co1nbat. 15 j There is no doubt, however, that if satellites achieve
the quality of direct n1ilitary ''eapons that national policies will
have to 1nake provision for means to defend against such weapons in
space. 158 ~Inch of the present space effort is being directed to examine
the feasibility of satellites as ''eapons and also anti-satellite counterIneasures.
In this connection on June 1, 1961, the Deputy Secretary of Defense while appearing before the Senate Co1n1nittee on Aeronautical
and Space Sciences, discussed the interrelationship between military
and non1nilitary uses of outer space. He stated that "It is important
to recognize and understand that there are some space applications
''hich are distinctly military; others 'vhich are of n1utual interest
for civilian as well as military use. Still other 1nissions are, at present, primarily of civilian or scientific interest. Ho,vever, these latter
''ill provide fundamental kno·wledge ''hich may provide a basis for
1nilitary application at son1e future date. Similarly, out of 1nilitary
progran1s, technical data 1s produced ·which has civilian
application." 159
'fhe United States, ''hile engaged in leading ''orld opinion in support of the peaceful uses of outer space, has taken into account the
prospect of security through deployment of nuclear 'veapons in
15 i
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space. Deputy Secretary of Defense Gilpatric n1ade the follo,ving
state1nent on September 5, 1962:
The United States believes that it is highly desirable for its
o"·n security and for the security of the world that the arms
race should not be extended into outer space, and we are seeking
in every feasible way to achieve that purpose. Today there is no
doubt that either the United States or the Soviet Union could
place thermonuclear weapons in orbit, but such an action is just
not a rational military strategy for either side for the foreseeable future.
\Ve have no program to place any 'veapons of n1ass destruction into orbit. An arms race in space will not contribute to our
security. I can think of no greater stimulus for a Soviet thernlonuclear arms effort in space than a United States commitInent to such a program. This we will not do.
At the same time that w·e are pursuing cooperative scientific
efforts in space through the United Nations and otherwise, we
'viii of course take such steps as are necessary to defend ourselves and our allies, if the Soviet Union forces us to do so. This
is in accordance with the inalienable right of self-defense confirmed in the United Nations Charter.
\'Te no'v have an active and extensive military space progra1n,
addressed to two objectives:
First, as part of our overall defense effort, 've have.continuing
programs to ensure that the United States 'vill be able to cope
with any military challenge in outer space. Our programs in this
area are under con~tant revie'v, and this revi(nv indicates that
our present rate of effort is entirely adequate.
Second, as part of our national space program, we in the
Defense Department, along 'vith NASA, are actively exploring
the potentialities of outer space as a useful part of our expanding uni verse. 160
He then outlined United States efforts to enhance its leadership in
such fields as comn1unications, navigation, meteorology, mapping,
and geodesy. From his remarks it is possible to conclude that in the
formulation of American policy relating to the uses of outer space
full account is being taken of the hybrid capabilities of missiles and
satellites. 161
President l{ennedy in his message of March 28, 1961, dealing 'vith
the problem of national defense, asserted that American ar1ns 'vould
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not be used to strike the first blo\Y in any attack, and that Alnerican
strategic arn1s and defenses 1nust be adequate to deter any deliberate
nuclear attack on the united States or her allies. 162 Ballistic Dlissiles
ha\e steadily asstnned a 1nore significant role in the policy of strategic deterrence. 163
It n1ay be concluded that both ballistic 1nissiles, directly, and satellites, indirectly, ha\e military utility. This does not auton1atical1y
exclude them fron1 the category of peaceful uses, since defensive and
deterrent capabilities ser\e the cause of peace. It is only when such
devices are intentionally used for aggressive purposes that they lose
their peaceful status. 164
Barring an effective general and con1plete disarmament prognun
bet\veen 1najor nations, the possibility always ren1ains that outer
space ''ill be used for direct 1nilitary purposes. Certainly at the present ti1ne outer space is being used ii1 \rays "·hich contribute to the
defensive or security position of nation-states. The right of nationstates to defend their security is a fundamental tenet of international
la\r. In co1nmenting upon this right of nations, President J(ennecly
stated on X ovember 20, 1962, \rhile discussing the Soviet build-up in
Cuba: "\Ve, of course, keep to our~elves, under the United States
Constitution, and under the la,rs of international la,,, the right to
defend our security. On our O\rn, jf necessary-though \re, as I say,
hope to always mo\e in concert \rith our allies, but on our O\rn, if
that situation was necessary to protect our survival or integrity or
other vital interests." 165
a. The Right of Self-Defense
Brief reference \vill be 1nade here to legal grounds supporting the
e1nployn1ent of space de,ices for n1ilitary, i.e., nonaggressive and
beneficial, purposes. In \iew· of the right of a nation-state to n1aintain its existence, it 1nay look to its defense in time of peace and it
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Supra pp. 41-44, 53. This is well understood in the Soviet Union. " .. helan,
supra note 157, at 50-59. Compare, ibid., 300-306.
165 Sew York Times, Xovember 21, 1DG2. In 1914 Elihu Root described the
"right of self-protection" as one ·'recognized by international law. The right is
a necessary collary of independent sovereigntJ... It is well understood that the
exercise of the right of self-protection 1nay and frequently does extend in its
effect beyond the limits of the territorial jurisdiction of the State exercbdng it.
Each sovereign state has the right to protect itself by preventing a condition of
affairs in which it will be too late to protect itself." "The Real l\Ionroe Doctrine,'' 8 .A ..J.I.L. 432 (1914). Compare Cooper, "International Control of Outer
Space-Some Preliminary Problems," Tll irrl Colloquium 23-24 (19G1).
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1nay en1ploy permitted 'veapons in tin1e of war. This is generally
referred to as the right of self-defense or the right to engage in the
defense of national security. T·hat such right exists has never been
challenged. Included within this larger right is the right to e1nploy
limited coercive force in time of peace.
Under general customary international la "" a nation -state possesses
the unquestioned right to defend itself against the aggressive conduct of another state or states. This is an ancient and inherent right,
and is a foundation upon 'vhich n1uch of international la 'v has been
constructed.
The national right of self-defense has also been provided for in
Article 51 of the United Nations Charter. The governing provision
reads: "Nothing in the present Charter shall impair the inherent
right of individual or collective self-defense if an armed attack occurs against a Member of the United Nations, until the Security
Council has taken the measures necessary to maintain international
peace and security." This language reaffirms the fact that selfdefense is an inherent right, refers to the fact that such defense 1nay
be individual or collective, and recites that an "ar1ned attack" by another State or collection of States is the condition precedent for individual or collective self-defense.
T"~o principal interpretations of the tern1 "ar1ned attack" are no·w
found in the literature of international law. One is a lite~al, or restrictive, construction of the language. The second is less literal and
constitutes a more realistic and a 1nore acceptable interpretation of
the expression. The process of construing the Charter of the United
Nations, like the historic experience in providing continuing life for
the Constitution of the United States, offers much evidence of the
need to relate legal concepts-particularly when contained in
Charters and Constitutions, and tl~ereby phrased in general languageto the ongoing realities of the social con1plex. 166
Christo! and Davis, "~Iaritime Quarantine: The Naval Interdiction of
Offensive Weapons and Associated ~Iateriel to Cuba, 1962," 57 A ..J.I.L. 525
(1963). Compare Chayes, "The Legal Case for U.S. Action on Cuba," 47 Departnwnt of State Bulletin 763 (1962), and "Law and the Quarantine of Cuba." 41
Foreign Affairs 552 (1963). :Mallison, "Limited Naval Blockade or QuarantineInterdiction: National and Collective Defense Claims Valid under International
Law," 31 George Washington University Law Review 339 (1962) ; l\Ieeker,
"Defensive Quarantine and the Law," 57 A.J.I.L. 515 (1963) ; Fenwick, "The
Quarantine Against Cuba: Legal or Illegal?" 57 A.J.I.L. 588 ( 1963) ; "Some
Comments on the 'Quarantine' of Cuba," 57 A.J.I.L. 592 (1963) ; l\fcDougal,
"The Soviet-Cuban Quarantine and Self-Defense," 57 A.J.I.L. 597 ( 1963). See
also 'Vrigbt "The Cuban Quarantine," 57 A.J.I.L. 546 ( 1963).
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The narrow or restrictive interpretation of Article 51 is based on
the assumption that there can be but one acceptable construction of
"ar1ned attack," namely that defensive action may not be taken
legally until after an initial actual ar1ned attack has been instituted
against a nation in repose by an aggressor. This view has been referred to as a concept of "passivity" or the "sitting duck" doctrine,
and received much criticisn1. 167 It is no'v generally held that such an
excessively narrow view· of .A.rticle 51 is quite out of keeping "~ith
the dynamic quality of la'' and ''ith the tempo of the ato1nic-space
age. Scientific and technological factors alone argue against the acceptance of this vie''.
The broader, and more acceptable rule, is that customary international law recognizes the inherent right of a state or states to engage
in self-defense in pro\ocative circumstances, particularly ''hen a
state has reasonable cause to believe that its national existence is
imperiled or proximately endangered because of the implementation
by another state of a kno,vn, dangerous and aggressive course of
conduct. Article 51 in confirming the inherent right of a state to
engage in self-defense upholds this rule of customary international
law. The broader construction contributes directly to the security of
nations from foreign aggression, and thereby provides a sounder
base for a "~orld community .168
b. The Maintenance of International Peace and Security
.A. n alternative legal basis to Article 51 is Chapter I of the United
Kations Charter. This Chapter, consisting of Articles 1 and 2, supports the validity of action by members of the Organization to main.:
tain international peace and security. Since the terms of the Charter
are not limited in their application to the earth, and have in fact
been extended to outer space,169 members of the United Nations may
validly engage in measures in outer space to maintain international
peace and security. This right is derived from the basic premise that
a State may engage in measures protective of its national existence.
Unlike the rule of self-defense, which has been implen1ented either
via individual or collective means, the maintenance of international
peace and security has generally been considered to be a collective
Comments by Adolf Berle and Oliver Lissitzyn in Columbia Law Sc1zool
1-tews, -p . 1:3 (No'Vember 7, 1962) ; ~IcDougal, "The Soviet-Cuban Quarantine
and Self-Defense," 57 A.J.I.L. 601 (1963).
16 8 Bowett, Self-Defense in International Law (1958) ; Brownlie, "The Use of
Force in Self-Defense," 37 Brit. Yb. Int'l L. 183 (1961).
1 6 9 U.N. Res. 1721 (XVI), Annex 2, infra, pp. 443-446; U.N. Res. 1802 (XVII),
Annex 3, infra, pp. 446-450; U.N. Res. 1962 (XVIII), Annex 4, infra, pp. 450-452.
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process. This has been based on the fundamental premise that collective international activity in the security field is generally more conducive of satisfactory results than 'vhen such action is pursued
unilaterally. 170 International la1v is in a state of flux concerning unilateral 1naintenance of international peace and security. Article 2 ( 4) of the Charter contains the pledge of members that they
,vill "refrain in their international relations from the threat or use
of force against the territorial integrity or political independence of
any state, or in any other manner inconsistent with the Purposes of
the United Nations." In co1nmenting on this provision in the context
of the other purposes and principles of the Charter,171 the Legal Adviser of the Department of State has said: "States living under the
regilne of that Charter can no longer find justification for the use of
force in their mere unilateral declaration." 172
Another basis for collective action, outside the United Nations
Charter, but related to it, exists in the right of regional international
organizations to maintain or enforce international peace and
security. 173 .
The 1947 Inter-American Treaty of Reciprocal Assistance, signed
at the Rio Inter-American Conference for the "~laintenance of Con:.
tinental Peace and Security," provided in Article 6 that whenever
any "fact or situation that might endanger the peace of America"
existed, the signatories "shall 1neet immediately in order to agree on
the measures * * * which should be taken * * * for the maintenance
of the peace and security of the Continent." 174
It may be concluded that nation-states may rely upon all pertinent
principles and rules of international law in engaging in security and
defensive measures. in outer space. Among the major doctrines available to States are the general customary rules of international la 'v
'vhich authorize reasonable action in support of national self-defense.
Reliance may be based upon the broad view of Article 51 and
upon the right to maintain international peace and security · as proChristol and Davis, supra, note 166, at 537.
Article 1 (1) provides for the maintenance of "international peace and
security;" Article 1 (2) imposes on members the duty to "strengthen universal
peace;" Article 2 (3) requires that members must not endanger "international
peace and security;" and Article 2 ( 6) imposes on non-members the duty to
conform to "the maintenance of international peace and security."
172 Chayes, "Law and the Quarantine of Cuba," 41 Foreign Affairs 553 (1953)..
For an appraisal see supra note 157.
17 31\fcDevitt, "The UN Charter and the Cuban Quarantine," 17 JAG Journal
71 (1963) ; l\Ieeker, supra note 166, at 518-522.
174 62 Stat 1681; T.I.A.S. No. 1838; 43 A.J.I.L. Supp. 53 (1949).
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Yided for in .A.rticles 1 and 2 of the Charter. rrhe t\VO Charter concepts are not opposites. They are alternatiYes, and may be applied
concurrently. In addition, pursuant to regional undertakings, such as
the Rio Pact, States n1ay engage in collective 1neasures to n1aintain
and enforce international peace and security.
5. Social Activities

under this heading brief reference 111ay be made to the influence of
general space activities on the cultural standards of nations. Specialists in n1any fields ha \e been attracted to the novel challenges of the
space age. The fields of interest are as broad as the encyclopedic
curricula of great universities. Thus, intellectual interest has been
'"ide-ranging "~i th broad exchanges of views among experts in many
fields. Such exchanges ha Ye not been unduly restricted by national
frontiers.
There has also been a cross-fertilization of similar disciplines. Of
e\~en greater interest has been the bringing together for coininon purposes of intellectual disciplines forn1erly as distant as law.. and
science. There has been a great n1obility of ideas. As a result there
has developed a 1nore broadly based and substantial world culture.
''Tith a growing cultural 1naturity-thanks to the broad interest in
space-it is becoming possible to 1nake judgments as to which disciplines are most qualified to keep abreast of the on-going forces of the
social co1nplex.175
a. EmzJan.sion of Hu1nan l{no?.vledge and Resulting Personal
Satisfactions
Space actiYities ha \e been characterized by a universal interest in
the individual benefits to be deriYed from this new environn1ent.
\Yith the conquest of space there have been attendant personal re\Yards and satisfactions. Kot the least has been the extension of hunlan knowledge together """ith challenges to human values. This has
resulted in demands for an orderly space environment, and in turn
has led to de1nands for the application of principles and rules of la'v
to space activities. It has also provided mankind with a maturing
1noral experience. One result has been to link space \vith such enduring goals of n1ankind as higher 1naterial conditions and even the
ultimate expectation of a pern1anent \Yorld peace. This surging hope
of mankind has been observed by Congressman Anfuso, 'vho stated
in 1959, with respect to the "deeper 1neaning of our emergence into
outer space~' that this had provided ne\Y challenges "to 1nan~s 1noral
1; 5
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sense, his curiosity and capacity :for wonder, his :faith and reverence
in God, and his spirit o:f ad venture." 176
The use o:f space as a means :for the flowering o:f mankind's ca pabilities . as a social animal, has been well depicted by Andrew G. Haley. He has written:
There is a final :factor common to both short- and long-term
aspects o:f space flight that is not subject to rational justification.
This is the undisputable :fact that, because o:f human curiosity
and zest :for adventure, people simply want to explore the new
:frontier. It is a :fundamental urge, as elemental as the new desire
:for material comfort or bodily security.
And for the individual, the largest direct benefit will be a
sense o:f participation in a great adventure, and a new breadth
o:f understanding the universe around him.177
6. Political Activities

Although outer space activities have had a serious and substantial
iinpact upon the totality o:f the social complex, it is necessary to
single out :for special comment the explosive changes which have
been wrought in the political arena. Space :forces have worked on
politics in several ways. First, there has been the impetus o:f clearly
ascertainable practical results, such as the data accumulated :from a
single launch or a series o:f launches, manned or unmanned. Secondly, and o:f equal i:f not greater significance, has been speculation
as to :future practical uses o:f space devices. Both o:f these :forces have
impinged with dramatic :force upon policy makers and all who help
to :focus the attention o:f major policy makers upon more or less desirable objectives. The role o:f policy makers, at whatever level o:f
authority, takes on added significance in a new and developing
field. 178 For this reason effective liaison between policy makers, legal
planners, and leaders o:f the scientific community is o:f particular
applicability in developing the law o:f outer space.
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a. National Prestige
National prestige is a 'veapon of im1neasurable worth in the international political foru1n. That spectacular successes in outer space
have 1nodified the prestige of nation-states and have had direct influence upon the international power balance is so commonplace as to
hardly require 1nention. In international politics it is not possible to
avoid the fact that nation-states are competitive, and that standings
in the competition of 1vhatever sort-the fastest ocean liner, the largest number of Nobel prize winners, the most substantial foreign aid
progra1n-play a role in the for1nulation and execution of policy.
The areas of co1npetition in space are many, and there can be no
doubt that the state which first places a 1nan on the moon or so1ne
equally spectacular achieve1nent will reap so1ne political benefit. The
process of converting political adYantage into other tangible results
is ever present. This may account for the fact, along with the requirement of maintaining adequate defensive postures, that substantial amounts of money and efforts are being dedicated to leadership
m space.
The problems connected with the translation of space activities
into elements of national prestige have been clearly identified by
James R. ICillian, Jr., who, in an analysis of basic policy considerations, has said :
Since 'Vorld War II the status-seeking nations of the world
community have relied increasingly on science and technology to
build their prestige. The Soviets especially have used technology
as an instrument of propaganda and power politics, as illustrated by their great and successful efforts-and careful political
timing-in space exploration. They have sought constantly to
present spectacular acco1nplishments in space teclmology as an
index of national power, and too often the press and the public
at large have interpreted their spectacular exploits as indices of
Soviet strength and scientific accomplishment.
It must be admitted that spectacular accomplishments have
temporarily enhanced the prestige of the Soviet Union, and we
can all admire their achievements. But I doubt that their expansive emphasis on space exploration will be enough in the long
pull to sustain either an image of strength or actual strength.
This ""'ill be acco1nplished by a balanced effort in science and
teclmology. True strength and lasting prestige in science and
technology will come from the richness, variety, and depth of
nation's total effort and from an outpouring of great discoveries
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and creative accomplishments on a wide front by its scientists
and engineers.179
It was his conclusion in 1962, that in the long run the United States
,vould be better served by avoiding unnecessary and excessive competition in prestige type space projects. However, it cannot be denied
that the world political process is influenced by the successful equation of spectacular space exploits with prestige.180 The attention being given in the United States at the present time to substantial
successes in outer space is evidence of this fact.
b. Policy Analysis and Formulation
Outer space, as a patently real, and potentially critical area for
mankind, has become an extremely sensitive focal point for national
and international analysis and planning. This has come about for
substantial reasons.
Space activities have demanded a rather special attention because
of their known and predicted capabilities. These activities are both
dynamic and tentative. This focuses attention on the centrality of
their importance for policy analysis.
It is in such a focus that science, technology, defensive considerations, hopes for peaceful uses, intellectual preeminence, and all the
rest-directly responsive to the overriding tempo of the times-constitute an important flux auguring so much good or so much harm to
mankind. This is all summed up by man's constant reference to the
"space age." Indeed, it is not too much to say that at this moment,
and because of man's profound stake in space, national policies toward space very materially condition or substantially influence all
other national policies. This is in large part the product of major
concerns over the ultimate uses of outer space. This concern has been
magnified by the great unknowns awaiting discovery in space.
Pending mankind's becoming more at home in and better qualified
to judge his future in outer space and its impact upon his traditionally earth-bound patterns, this area will constitute a special param179
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eter for his earthly hopes and fears. So long as this condition exists, national and international space policies-both in contemplation
and in fact-,vill be most carefully inspected in order to detern1ine
the influence of such programs upon the balance of 1nan's ongoing
processes and purposes. l(een insight into the general policies and
special concerns of nations 1nay be acquired through an accurate and
systematic forecasting of their programs and expectations in outer
space.
c. International 0 ooperation
It has often been said that if States 'vere able to base their policies
upon principles of good 'viii that nowhere could this be better demonstrated than in their outer space relations. This is based, at least
in part, on the belief that national activities in space involve common
national benefits, and that the mutual self-interest of nations constitutes a substantial inducement to international political and legal
accommodation. ~ioreover, it has been suggested that because of the
mutuality of space interests and problems, and the extraordinary
dangers which confront states which fail to demonstrate a cooperative attitude in such matters, that these very interests and problems
'viii induce states to embark upon cooperative approaches to meet
their rational, com1non advantage. It has also been suggested that,
assuming space to possess these inducements to limited cooperation,
such cooperation 'vould lead inevitably-and probably sooner than
later-to general international cooperation.
While it is too soon to render a final judgment on this imaginative
idea, it is probably safe to say that at the moment space has neither
completely achieved nor failed to achieve the quality of a catalyst
envisioned by the proponents of the concept. That effective international cooperation is one of man's grandest desires and most significant values is almost universally accepted as a fact. However, 'vhen
this concept is placed in juxtaposition with practical problems raised
by national vie,vs of advantage, welfare, and security it readily becomes clear that varying national viewpoints may provide friction
rather than cooperation. It is true that "the use of outer space may
create ne'v international problems and tensions. vVe should not forget, however, that it also increases the incentives and opportunities
for nations to live together in peace and harmony." 181 Space, not
unlike other areas used by men, requires international cooperation
for its most effective utilization. Conservation of resources, allocation
of limited radio frequencies, for example, as 'veil as general efficiency
require international cooperation. Without such regulation and con1s1 Brooks in Ramo, ed., supra note 81, at 209-210.
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trol, one can only imagine an ultilnate condition of anarchy in outer
space. 18'2 In order to enlarge the benefits achievable through the
exploitation of outer space, many institutions-both public and private-have been devised or existing ones enlarged to manage international cooperation. 183
As has been suggested by Odisha w, the "challenges implied in the
exploration of space are not restricted to science." 184 A major challenge is to man himself. If he can meet it, there is a very substantial
possibility that the chances for international cooperation engendered
in space may at long last be brought back to earth.
d. A Unifying Force for Peace
Proceeding one step further, it has been suggested that the end
product of international cooperation in space matters will be a more
peacefully oriented universe. The rationality of this concept depends,
at least in part, on some alleviation of the uneasy nuclear stalemate
which now confronts major international powers. Fortunately, the
balance of terror has produced only a "cold war" condition as between major powers. So long as this condition exists the multiple
factors of the social complex continue to provide mankind many international options-including the extremes of hot war and peace.185
Whether mankind may be able to resolve these problems in a suitable
political and legal fashion is the subject to which attention is next
directed.
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