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THE NEW FRONTIER OF SPACE i 
It w a s  less than three years ago that Congress 

! 
-9nacted i n t o  l a w  a t r u l y  h i s t o r i c  piece of l eg i s l a t ion ,  

1 khe National Aeronautics and Space A c t  of 1958, That 
' ht created a new c i v i l i a n  agency of Wverment ,  the 

National Aeronautics and Space Administration, and gave 
it a r e spons ib i l i t y  r ad ica l ly  d i f f e r e n t  from anything 
that had gone before. In the words of the s t a t u t e ,  NASA 
w a s  directed t o  conduct such a c t i v i t i e s  ''as may be re- 
quired f o r  the exploration of space," 

The explorat#.on of space: For thousands of years 
man had been devising forms of government and wri t ing 
l a w s ,  bu t  never before had he presumed t o  deal w i t h  the 
limitless reaches of ou ter  space. Now, f o r  the f irst  
time i n  the long h i s to ry  of l eg i s l a t ion ,  these words, 
"the explorat ion of space," entered the s t a t u t e  books, 
bringing w i t h  them a t r a i n  of consequences which w e  
can only dimly foresee a t  the present time, 

From man's earliest beginnings, he has been en- 
gaged i n  one kind of exploration o r  another. The very 
word "exploration" calls  t o  mind some of the  noblest  
en te rp r i se s  of mankind. m.tliink of the g rea t  voyages 
of discovery of Columbus and ~ a l b o a ,  of Magellan and 
Cook, and, i n  our own century, of Peary, Scott, and 



Amundsen. Man is an explorer by nature: there is some- 
thing of it i n  each of us. Man demands that the unknown 
be reduced t o  knowledge: that the unfamiliar and remote, 
wherever possible,  become the s tu f f  of human experience. 

It is not a new th ing  f o r  governments t o  be con- 
cerned w i t h  exploration. 
conquest, and colonization, many of the sovereigns of 
the past have engaged i n  the business of exploration 
and discovery, and nations have r i s en  t o  greatness be- 
cause of such a c t i v i t y ,  But i n  1958, our nation con- 
ceived f o r  the f irst  time that it should be an e s s e n t i a l  
and continuing function of government t o  undertake the 
exploration of the new f r o n t i e r  of ou ter  space without 
regard t o  any of the motives which have moved nations 
i n  the past t o  reach beyond themselves i n t o  the unknown. 
The exploration of space is not a nat ional  program today 
because it holds the prospect of new worlds t o  conquer 
by the sword: nor because it offers opportunities f o r  
colonization; nor even because of the promise of economic 
benef i t s ,  although these may tu rn  out t o  be substant ia l .  
No, the exploration of space is a nat ional  program be- 
cause a t  this  point  i n  h i s to ry  man r ea l i zes ,  more in- 
tensely than ever before,  that  knowledge is power. 
Today, greatness as a nation depends upon mastery and 
cont ro l  of man's physical  environment: and the exten- 
s ion  and perfect ion of s c i e n t i f i c  knowledge is funda- 
mental t o  that  mastery and control.  

Motivated by desires f o r  trade, 

Man's environment is not l imited t o  the earth: it 
includes the great spatial sea i n  mich the earth itself 
moves. Today, man has a t  h i s  disposal  f o r  the first 
time the too l s  which make it possible f o r  him t o  venture 
f o r t h  i n t o  that  grea t  sea of space, t o  explore and t o  
discover,  t o  invest igate  and t o  learn.  These tools ,  
which fu tu re  generations w i l l  doubtless think primitive 8 

must be improved, perfected, and used i n  the service of 
enlarging the boundaries of man's knowledge, What bene- 
f i t s  this  may ul t imately bring t o  mankind, no one today 
can predict, although some are already foreseeable.  
But one can phophesy w i t h  ce r t a in ty  that  the exploration 
of space w i l l  be a great new human adventure from which 
it is inconceivable that man w i l l  W i t h d r a w ,  regardless 
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of the f r u s t r a t i o n s ,  the heartaches, .and the cosfs that  
it is bound t o  e n t a i l .  

In considering our na t ion ' s  space exploration pro- 
gram, it is w e l l  t o  know first o€ a l l  what it is not. 
It is not a program designed t o  create new and more 
powerful weapons o r ,  f o r  tha t  matter, defense against  
such weapons. It is  a program devoted t o  peaceful pur- 
poses. 

The National Aeronautics and Space A c t  of 1958 
contains a declarat ion of major h i s t o r i c a l  importqnce. 
A t  the very beginning of the A c t  it states, "The Con- 
gress hereby declares that it is  the pol icy of the 
United States that a c t i v i t i e s  i n  space should be de- 
voted t o  peaceful purposes f o r  the bene f i t  of a l l  man- 
kind." The A c t  echoed the words of a concurrent resolu- 
t i o n  which the Congress had passed j u s t  a f e w  weeks 
earlier expressing the "devout wish of a l l  peoples 
everywhere, i n  every nation, i n  every environment that  
the exploration of ou ter  space shall be by peaceful 
means and sha l l  be dedicated t o  peaceful purposes.1' 

Space f o r  peaceful purposes: The reasons f o r  
c r ea t ing  a new c i v i l i a n  agency, t o t a l l y  outs ide the De- 
partment o f  Defense and answerable d i r e c t l y  t o  the  
President, were closely t ied i n  w i t h  these declarat ions 
of na t iona l  policy.  Henceforth, it w a s  t o  be c l e a r l y  
understood that  it is  the pol icy of our nat ion t o  em- 
phasize the c i v i l ,  rather than the mi l i t a ry ,  uses of 
outer  space. 

You may be assured that it continues t o  be the 
pol icy of the Uhited States Government t o  place i n  the 
hands of a c i v i l i a n  agency the respons ib i l i ty  for  carry- 
ing out  this  new mission of Government, the exploration 
of space f o r  peaceful purposes. Among the agencies of 
Government, only NASA has been given t h i s  respons ib i l i ty  
and t h i s  mission. The armed serv ices  have no comparable 
mission. Theirs is the supremely important mission of 
the defense of the nation: and i n  carrying it out ,  the 
mi l i t a ry  must make use o f  every means ava i lab le  to it. 
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This includes the u t i l i z a t i o n  of space whenever that  
medium provides the best means for  accomplishing the 
mission of defense. But mi l i t a ry  space projects must 
always compete i n  the  t o t a l  mi l i t a ry  budget w i t h  alter- 
nat ive means of accomplishing the same mi l i t a ry  ob- 
j ec t ives ,  and they w i l l  be undertaken only if they sur- 
vive t h i s  competition. NASA, however, unlike the 
mi l i t a ry ,  has been d i rec ted  by s t a t u t e ,  clearly and 
unequivocally, t o  undertake the exploration of space 
itself and t o  do whatever is necessary t o  accomplish it. 

This mission of space exploration is one which the 
Congress, i n  effect, has decided must be performed f o r  
i t s  own sake without having t o  j u s t i f y  it i n  r e l a t i o n  t o  
the defense needs of the nation o r ,  f o r  that  matter, t o  
the economic bene f i t s  which may possibly flow from it. 
It is a mission which stands firmly on i ts  own two fs@t# 
j u s t i f i e d  by nothing more tangible  than the t o t a l  na- 
t i o n a l  i n t e r e s t  i n  maintaining leadership i n  science and 
technology and i n  their  appl ica t ion  t o  the conduct of 
peaceful a c t i v i t i e s  f o r  the bene f i t  of a l l  mankind. 

Now w h a t  does th i s  new mission of space exploration 
comprehend? Fundamentally, it means using the new too l s  
of the space age t o  expand man's knowledge of his en- 
vironment -- by the conduct of s c i e n t i f i c  experiments 
i n  space, and by observation through the use of unmanned 
vehicles  equipped w i t h  the m o s t  ingenious instruments 
man can devise. But it doesn ' t  stop there. Ult imately,  
and e s sen t i a l ly ,  it means the sending of man himself 
i n t o  space -- first i n  o r b i t a l  f l i gh t  about the earth, 
and eventually t o  the moon and the nearby planets.  And 
f i n a l l y ,  the exploration of space includes invest igat ion 
of every p o s s i b i l i t y  of u t i l i z i n g  space f o r  the prac- 
t i ca l  bene f i t  of mankind, such as the improvement of 
weather forecas t ing  and world-wide communications through 
the use of satellites . 

Each of these parts of our space exploration pro- 
gram holds great promise, and each is progressing w i t h  
a r ap id i ty  never before experienced i n  the early stzlges 
of a new technological development. 
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I shall b r i e f l y  summarize what we hope t o  do during 
the coming decade i n  each of these areas. But first we 
should take a look a t  one of the major t oo l s  we use t o  
do the job  of exploring space -- the launch vehicles.  
Simply stated, a launch vehicle  is  a device used t o  
propel and guide a usefu l  object ,  a spacecraft such as 
the  Echo satel l i te  which you have a l l  seen, from the 
surface of the e a r t h  i n t o  o r b i t  about the e a r t h  o r  onto 
a f l i g h t  path toward the moon o r  some o ther  celestial 
body. The propulsive power needed f o r  such a task has 
been achieved by the development of modern rocketry, 
beginning w i t h  t h e  h i s t o r i c  feat of D r .  Robert Goddard 
j u s t  35 years ago i n  accomplishing the f irst  f l i g h t  of 
a l iquid-fueled rocket. 

Unti l  very recent ly  the development of large rockets 
w a s  the exclusive province o f  t he  mi l i t a ry .  You are a l l  
acquainted w i t h  our long-range ba l l i s t ic  missiles -- the 
Thor, Jup i t e r ,  and A t l a s .  These are rocket-powered ve- 
h i c l e s  designed o r ig ina l ly  not f o r  space exploration 
purposes but  t o  launch nuclear weapons thousands of 
m i l e s  toward an enemy t a rge t .  These vehicles,  and the 
rockets which power them, have been ca re fu l ly  t a i l o r e d  
t o  perform specific mi l i t a ry  tasks, and they do th i s  job 
superbly., They f a l l  far  shor t ,  however, of meeting our 
space explorat ion needs. Let m e  explain. 

The propulsive power of launch vehicles  is expressed 
i n  pounds of t h r u s t .  The propulsion systems i n  the m o r  
and Jup i t e r  IRBM's produce about 150,000 pounds of t h r u s t ,  
w h i l e  the A t l a s  ICBM, the most powerful i n  our inventory, 
has about 360,000 pounds of th rus t .  These are the 
rockets which we have had to use t o  date and w i l l  con- 
t inue  to ' have  t o  use f o r  some t i m e  t o  come t o  provide 
propulsion for the first s tages  of the launch vehicles 
used i n  our space exploration program. 

By cont ras t ,  the Soviet union has had a t  its com- 
mand a first s tage  which we estimate is  i n  the 700,000- 
t o  800,000-pound-thrust range -- perhqps t w i c e  the t h r u s t  
of our A t l a s .  
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Although th i s  advantage i n  propulsive power does not 
imply a supe r io r i ty  i n  bal l is t ic  missile weaponry -- 
indeed, we are confident that our ba l l i s t ic  missiles 
can car ry  a warhead t o  the desired t a r g e t  w i t h  accuracy 
i n  the same manner as the Soviet rockets presumably 
can -- the s to ry  is  d i f f e r e n t  m e n  we t u r n  from weapons 
t o  space exploration. Their more powerful rockets 
w i t h  their  greater weight- l i f t ing capabi l i ty ,  when em-  
ployed i n  launch vehicles  f o r  space exploration purposes, 
have enabled t h e m  t o  perform some feats i n  space which 
we are not ye t  able t o  match. 

Space technology, of course, is a very complex 
th ing  involving innumerable elements o ther  than rocket 
propulsion. I think it is safe t o  say that  i n  every 
o ther  aspect of space technology the United States is  
a t  least equal w i t h  and, i n  some areas, c l e a r l y  ahead of 
the Soviet Union. But t h i s  matter of the weight- l i f t ing 
capab i l i t y  of our launch vehicles  continues t o  be a real 
l imi t ing  f a c t o r  i n  the conduct of space exploration: and 
the development of a new launch vehicle c a n ' t  be accom- 
pl ished overnight -- l ike the development of a new type 
of a i rcraf t ,  it takes severa l  years.  

Government and industry are working together t o  
remedy t h i s  deficiency as rapidly as possible. New launch 
vehicles  are being developed that w i l l  g r ea t ly  increase 
our capab i l i t y  t o  undertake major missions of space ex- 
plorat ion.  I should l ike t o  review then w i t h  you briefly. 
In  comparing the expected performance of these new Launch 
vehicles ,  it is  necessary t o  use a common yardstick.  
The yardst ick we  have chosen is the  number of pounds of 
payload each launch vehicle  w i l l  be capable of placing 
i n  orbi t  a t  an a l t i t u d e  of 300 nau t i ca l  m i l e s  above the 
earth. 

To date,  the most powerful launch vehicle used i n  
our space explorat ion program is the Thor-Delta, w h i c h  
employs the Thor IRBM booster as i ts  first stage.  It 
became avai lab le  f o r  use last  year and w a s  used t o  place 
the Echo satel l i te  i n  o r b i t .  It can place a 500-pound 
payload i n  a 300-mile o r b i t  above the earth, a considerable 
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advance i n  only two years '  time over the 31 pounds of 
Explorer I and the 55 pounds of Vanguard I, the first 
t w o  United States satellites w i t h  Which we began space 
exploration early i n  1958. 

During this  year, our weight- l i f t ing capability is 
taking a g ian t  stride forward w i t h  the new A t l a s  Age= B 

place a 5,000-pound payload i n  a 300-mile orbit.  
however, w i l l  be quickly exceeded by another new vehicle 
wbich, f o r  the first t h e ,  w i l l  add an upper stage t o  
the A t l a s  fueled by l iqu id  oxygen and l i qu id  hydrogen. 
This is called Atlas-Centaur and should be undergoing 
intensive development t e s t i n g  i n  1962. 
capable of placing an 8500-pound payload i n  a 300-mile 
o r b i t  and sending 2500 pounds as far as tbe moon. 

launch vehicle.  W i t h  th i s  vehicle,  W W i l l  bs able t o  
This, 

Cantaur w i l l  be 

mither O f  these launch Vehicles, hOwQVQrr W i l l  
match tbe present Soviet capability i n  the launch vehicle 
f ield.  As you know, the Soviets hiam recent ly  reported 
the launching of la rge  o rb i t i ng  spacecraft weighing 
approximately seven tons. 

The vehicle  which w i l l  enablar us t o  exceed by a 
subs t an t i a l  margin anything the Soviet m i o n  has dunon- 
strated to dato is tha Saturn, our t op  p r i o r i t y  launch 
vehicle. first stage of Saturn w i l l  cons is t  of eight 
angQma of the type used in the m o r  and Jup i t e r  IRBM's, 
clustarad t o  produce one-and-a-half mil l ion pounds of 
thrust8 or  rougbly four  timcrs the t b r u s t  of the A t l a s  
ICBM. 
l iquid hydrogen-fueled enginas. 
urat ion,  which we call  Saturn C-1, it should bo ready for 
its first operat ional  mission some tima i n  1964. The4 
c-1 is desimd t o  place 19,000 pUt3dSr ahlOSt 10 tons, 
i n  a 300-mile o rb i t ;  and it should a l s o  bs capable of 
sending I 5,O~o-pOUnd payload t o  the v i c i n i t y  of tho moon 
wad a 2500-pound payload t o  Mars o r  Venus. 
mora pawerful configuration of Saturn, called C-2, is 
a l so  under d~ptel~pmftnt. By 1967, W@ expect that the 
Saturn program w i L l  give the United States a capab i l i t y  
of launching spacocraft  woighing over 20 tons. 

This w i l l  be conbinad w i t h  upper stages u t i l i z i n g  
In i ts  i n i t i a l  config- 

A later and 

7 



, 

Looking beyond Saturn, we  have under development an 
engine designed t o  produce one-and-a-half mil l ion pounds 
of t h r u s t  i n  a s ingle  chamber, roughly the equivalent of 
the e n t i r e  t h r u s t  of the f i rs t  s tage  of Saturn. This 
tremendous engine, which w i l l  not be ava i lab le  for  use 
u n t i l  the la t te r  part of t h i s  decade, may be c lus te red  
i n  a launch vehicle  t o  produce a t o t a l  t h r u s t  of up t o  
12,000,000 pounds i n  the take-off stage.  We have used 
the term Nova t o  refer t o  the concept of a launch vehicle 
employing such a propulsion system, but the configuration 
of such a vehicle has not y e t  been determined. It w i l l  
probably be the f irst  vehicle w i t h  s u f f i c i e n t  power t o  
accomplish a manned landing on t h e  moon by direct f l i g h t  
from the earth. 

Now what does NASA intend t o  accomplish w i t h  th is  
a r ray  of powerful launch vehicles  during the next severa l  
years?  As I mentioned earlier, the space exploration 
program may be regarded as having three main subdivisions.  
F i r s t ,  the conduct of s c i e n t i f i c  invest igat ions i n  space 
by means of unmanned spacecraft t o  increase our basic 
s c i e n t i f i c  knowledge. Second, the exploration of space 
by man himself. And third,  the development of practical 
appl icat ions of space technology f o r  the economic bene f i t  
of mankind. 

Up t o  the present  time, the f irst  of these areas, 
the space science program, has been responsible fo r  the 
g rea t e r  port ion of our launchings. It has been a re- 
markably successful  program, far overshadowing i n  scien- 
t i f i c  output the e f f o r t s  of the Soviet  Union. In  a 
recent  repor t  t o  the House Committee on Science and As- 
t ronaut ics ,  NASA noted that  nearly a l l  of the highly 
o r i g i n a l  work that has been done i n  space research t o  
date has come out  of the Uhited States program. The con- 
c lusions of the report w e r e  surnmed up i n  the statement 
that  the Soviet  Union's space science program "has dis-  
s ipa ted  some of i ts  momentum after the i n i t i a l  successes 
of the Sputnik launchings, w h i l e  the United States pro- 
gram has picked up momentum f r o m  a standing start  and 
now surpasses the USSR e f f o r t  i n  i ts  breadth of i n t e r e s t ,  
o r i g i n a l i t y  of concept, and volume of research." 
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T i m  does not pennit an account of the s c i e n t i f i c  
observa2;ions and disaoveriers which have h e n  made IS the 
result  o f  th0 m i t a d  States @paca racisncar program during 
the past three y e w &  but  I should l i k e  t o  mention juert 
one sxample, irr pwsslng whlch rsgrsasnted a grea t  achieve- 
ment i n  space teehnoZogy 8s well QS space acience. You 
w i l l  recall that j u s t  about a year ago Pioneer v w a s  
launched successful ly  i n  o r b i t  about the sun between earth 
and Venus. weighing only 95 pound$, it contained a 
va r i e ty  o f  uercsfuJ, ineWummts demignsd t o  inws t igage  
interplanetary apace and to t e a t  erxtrem long-range com- 
munications, The p ro jec t  was highLy s u ~ c e i s f u l ~  ttmns- 
mi t t ing  data back eo earz;h POT a period of 106 day@. 
When comunlcation f i n a l l y  csw;ssed, Pioneer V was 22 and 
one-half mi l l ion  m i l e s  from earth. This distance waa 50 
times farther In to  space than man had prsviouasly com- 
municated and approximately e ive  tlmsa farther than the 
Russians claim to have aammunicated w i t h  *heir Venus 
probe launched las t  moqth. 

During the next gevq years, 8 4  mora powerful launch 
vehiclsa hecome a v a i h b l e  t o  u8, we3 plan t o  place i n  
orb i t  a number of very complex satell i tes which are known 
by such h p m s s i v e  names as Orbiting Solar Cbservatory, 
Orbiting Qeaphysiccl ak#ervatox"y, and Orbiting Mtron- 
omical Cbsexvatoxy. M $heir nm(38 indicate ,  tbey w i l l  
have dliffarcant QbjsctAves which detcsrmine their  operating 
characteristics. 

The Solar Qbrac:rvealt;ory, which is scheduled Pox 
launching th i s  year, w i l l  be s t a b i l i z e d  i n  @pace i n  such 
a way ea t o  poin t  It$ instrumentation s$eadlly a t  the 
sun throyghout the caarm o f  I t 8  orbif. By Qontraat ,  
bhe Geophysical Ob;eebrvatory, the f i x a t  launching o f  which 
is schsdulsd for 1963, w i l l  be etabilimqd so that  the 
same axirs constant ly  p i n t a  toward the earth, 
be equipped .to conduct B wide var i e ty  o f  s tud ie s  o f  the 
earth's immediate environment -- f o r  cgxmple, the atmos- 
phere and ionosphere In  the unexplored regions apove the 
poles 0 

X t  w i l l  
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The Orbiting M$ronr;lmlccll Q1;rsar~varCory w i l l  be a 
very large,  complex rsnrtce&$i*e weighing oww 3,000 
pounds. 1ct will have B sterb4,lisAnq aysfsm to lock 
astronomical eguj,pent on %he 8$ar, sunc ox planet  it 
i s  observing. W i t h  i t s  f ine pointing contxol, It 
w i l l  be able to track  it^ @tar w i C h  811 qcguracy o f  one- 
tenth o f  a second & arc, roughly khea equivalent of 
locking onto a basketba;l3. 5QQ mlles away, 
equipment will re lay  the s a t e l l i t e  ' 8 obaarvwtiQns b w k  
t o  earth, Thq first o f  B sexieer of IraunGhings is 
scheduled for 1963. 

mlemetry 

The scientific program d~eas no* $top with earth- 
orbi t ing satellites, 5t etle0 includes raxploration of 
the moon and the nearby planer*@ with unmianned space- 
cra f t ,  During 1962, three launching8 planned of 
spacecsaft  dep1gned t o  make a rough &mading on the 
moon. This  spacearagt is being dlesigrrsbd $0 carry B 
300-pound capsule which will wuxvive, the shock OT Sn- 
pacting the moon a t  a l n o ~ t  300 miles an hour. Xn 
addi t ion t o  depoalting highAy asnrsikivaa in8f;rumantkl 
t o  take readings on the moon'8 surgace, this  eapacecraet 
w i l l  be equipped with high resoXuticrn t s l @ v i W m  
ccmreras which w Q l  trwnaimlt; wpproximartsly 100 pic tures  
of the mom durlng the appropch t;o landing. The last 
picture, taken at about 20 miles abwet the m09xr's sur-  
face, wi31 view a 2,000-foot squam and have a resolu- 
t i o n  between 10 and 20 fee& 

We have called th i s  prerids o f  haxd landings on 
the moon Project Rwnger, It will be followed by an 
extensive seriea o$ lerunchlngs r?ommsrrcing i n  1963 of 
spacecragt deraigned ta land gently on the moon at a 
@peed s l i g h t l y  slower $ban a msrnnsil pamchuta landing 
on earth. Th$s projeq t  w cnI.3, Surveyor. The space- 
crqft f o r  t h i s  pro jec t  i z s  now under davelopment and 
will carry a var ie ty  of aciant ieic instrum@ntm, in- 
cLuding severa l  TV cgmelrae which c#n relay back t o  
ea r th  pictures o f  the moon's rfsatures. C&w o f  i t s  
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most in2;srsrsting featurcger i s  B drlll whkch wiI.1 be 
designed to penetrate  at learst;r 18 1naWe in to  the moon's 
surface.  As it d r i l l @ ,  small, framenksnr w i l l  bs brought 
in2;o the spacecrpft and ria$abjec$tld t o  chwnrical analysis.  
One of the TV oameraa will be uses ka monitor t h i s  
operbtion so that  8cient;ists on errrq&h can, watch the 
process on their TV scr0c9~8. 

By 1966 or 1967, w0 giboula ba ready fo r  the next 
step i p  unmanned Zuwr exploration T- the landing o f  
a mobile laborrahary, a s o r t  Qf "moon jeep," on the 
moon. Thirs project we ca l l  P~oarpmtor. 1 C t  should be 
capable of exploring the moon's raurface $laroughout 
a radius  of perhaps 50 m $ h h  terrain permittingr 
and thus obtain vas t ly  more ucsaful daka than could be 
obtained w i t h  stationary craft, 
greattaet i n t e r e s t ,  Prospcfor ishould be WP invaluable 
forerunner t o  manned exploratlion o f  the 1mOonn~ 

By mapping areas of 

When the Centaur vehicle bscomas availabler next 
yeax8 it w i l l  be posaiblfa t o  larrnch spacecraft t o  f l y  
close t o  the planets  Mare and Venus to obtain s c i e n t i f i c  
observations not only of thassa planets but: of the i n t e r -  
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planetary environment en route. 
the 1960'~~ when Saturn Mcom@s avaailable f o r  planetary 
exploration, it is  paannet! t o  louncb a arpacecraft called 
Voyager t o  o r b i t  Mars and Venus. 
t o  eject a landing capsule cap@le o f  surviving en t ry  
i n t o  the p l a n e t ' s  atmosphere and even landing on the 
p lane t  i t se l f .  Thus, the o r b i t i n g  mather spacecraft 
would observe the  p lane t  and i $ s  atmosphere from an a l -  
t i t u d e  sf severa l  hundred miles, while the landing cap- 
su le  would make detailed measurements during descent and 
on the  p l a n e t ' s  surface. Data from the capsule, including 
TV pic tures ,  would probably be relayed $Q earth by the 
mother craft. The t a r g e t  data fqr this pro jec t  is the 
1966 t o  ' 6 7  period. 

Xn the sacondl half of 

5.t: would be designed 

All of t h i s  exploration w i t h  unmannera spacecraft 
is an indispensable prarequis i tq  t q  manned exploration 
of the mom and the planets.  

When we  t u r n  from unmanned spacecraft t o  the ex- 
p lora t ion  of space by man himself, an e n t i r e l y  new 
dimension o f  a c t i v i t y  opens up. X t  Its the prospect of 
man escaping from h is  csarehly enviranmeat that  m a k e s  
the whole business the most exc i t i ng  enterprise of our 
age. 
t o t a l l y  a l ien environment -- whether i n  o r b i t a l  f l i gh t  
about the earth, or standing f o r  the first t i m e  on the 
~ O O I I ,  o r  circumnavigating another planet -- that  stimu- 
lates the human a a g i n a t i a n  as nothing else has done s ince 
the first days of powered f l ight ;  a half century ago. 

It i s  t he  thought of  man being projected i n t o  a 

NASA's program of manned space explorat ion is 
pointed toward the landAng olE man on ths  moon a t  the end 
of the present  decade, and e4ven.l;ually toward manned ex- 
p lora t ion  of the nearer planets of t he  solar system. 
The goal gf manned f l i g h t  t o  the moon will determine the 
content an4 dimensions of our to ta l  8pqce exploration 
e f f o r t  more than any other frrctor during the next t en  
years. In fact ,  it is alrqady doing so. NASA's biggest 
s ing le  project t o  date is Project Mercury, the program 
f o r  sending an astronaut  in orbi twl  flight abaut the 
earth. If a l l  goes as planed, some t i m e  late this  year 
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the first Mercury Astropiaut: wlll be boostad in to  o r b i t  
from Cape Canaveral and will oixcunurnvlgate the globe 
three times in fovr-ancba-hwlf houra b e g w e  re turning t o  
j o i n  his  earth-bound fellow men, In that brief journey, 
a t  an a l t i t u d e  o f  IQO m i l r s s  ern4 a speed reaching 18,000 
m i l e s  per hour, 
and faster than man ha8 ever done beEora. 

w l l a  have fxwalsd Inoomparably higher 

Project  Mercury is but the #?irsC 1bi te8 ,  though 

It 
very s ign i f i can t ,  ptep toward our long-range goal -- 
manned f l i g h t  tQ the mom and *he nearby planets .  
is the simplest way to ls~arn vhqt we need to know a t  the 
earliest  possible  dats about bow man behz&w9s, physically 
and mentally, under the wnadi$iona of space f l i gh t .  Our 
long-range p&ns are baaed an *he assumption that  man can 
and w i l l  be an ac t ive  and uAtsful par t i c ipan t  i n  space 
exploration: but u n t i l  we take thks f i r s t  step, no one 
can know f o r  sure ,  

Exploration in the v i c i n i t y  of the moon w i l l  re- 
qui re  tha t  mgn be absent i r o m  tha earth, l i v i n g  i n  an 
a r t i f ic ia l  environment, fox  at least a week. To ex- 
p lore  Mars o r  Venus w l l l  require  mor8 thwp a year f o r  
the round t r ip .  BetPore undertaking such missions, it is  
e s s e n t i a l  *hat man's Whisvior uqder prolonged periods 
of space f l i g h t  be car@$%?lly inveptigated, 
needed f o r  th i s  purpose i s  an aarkhcorbitlng laboratory 
i n  which men can l i v e  and operates fox increasing periods 
of t i m e .  

What is 

Project  Apolko, which wlll follow Project Mercury 
i n  the manned space exploration p~oqrarn, is designed t o  
meet th i s  need. 
as t ronauts  on f l i g h t #  of conaidtwqhle 4uration. However, 
i n  addi t ion  t o  serving as manned orblting laboratory,  
ths Apollo spacecraft w i l l  a lso ?m able t o  take men on 
journeys around the moon and back tc? earth. In  these 
circumlunar reconnaissance f%4@ake, which are now planned 
f o r  the 1968-1970 time period, it i s  hoped that mrtny of 
the problems t o  be eJncountsrsd i n  landing men on the 
moon w i l l  be solved. 

X t  w i l l  be able t o  carry two o r  more 
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This br ings  US t o  the f i n a l  catsgory i n  our program -- the f ie ld  of practical applia+aat;ions ol space tech- 
nology. A t  the present  the two nos% promising 
areas are weather satellites an8 cmnunicat ions satel- 
lites. The Chief of tha vhitsd OtaCss Mather Bureau 
has said that *he meteoxoloqiaal, eia%@lliten is the most 
s ign i f i can t  development in mertgaroZoqy o f  a l l  times -- 
perhaps of grea te r  importance than the invention of the 
barometer i t a t a l f .  You w i I J  recall that  NASA took the 
first steps OP the road t o  a revolut ion i n  weather fore-  
ca s t ing  with the  launchling l i a r s t  o f  Tiros 1 and 
las t  NoVmbC3r  of Tiros I T .  DurAncj. $heir ao t ive  l i f e ,  these 
satell i tes took more than 35,000 remarkably firre photo- 
graphs of the earth and $ts cloucP cover. The value of 
these p ic tu re s  t o  weather gorecasting and meteorological 
research has exwaded a l l  expsctatiqns. For the f irst  
time i n  h i s to ry  man haa been able t o  perceive cloud 
pa t t e rns  v i sua l ly  on a global scala. Tlros a l s o  ob- 
t a ined  meteorological infomatlap from many sec t ions  of 
the world where weather informat ion had previously been 
v i r t u a l l y  nonexistent,  

The Tiros series of satealites, o f  which two more 
are scheduled during the next 1 2  monehs, w i l l  be followed 
by a more advanced veresion called Nj~nhu8, commencing i n  
m i d  1962. This spacecraft: w i l l  contain as many as six 
t e l ev i s ion  cameras t o  photograph the clouds covering the 
earth and w i l l  a l s o  carxy. inPrarea qvipment  f o r  measuring 
s o l a r  and terrestrial  radrlation. It w i l l  be launched 
i n t o  a polar o r b i t  a t  an a l t t t u d e  of about 600 m i l e s ,  
p e m i t t i n g  the camerals t o  photograph the entire earth 
i n  each 24-hour period. 

We feel  we axe well along the way toward achieving 
f o r  the f irst  time i n  man's histogy $he iebi l i ty  t o  make 
v i r t u a l l y  continuous opaexvations os wewther phenomena 
over the e n t i r e  globs, including the polar, oceanic, and 
desert areas that present ly  are not plroducing much sig- 
nlf  icant  data . 

The use of satellites fop worl8-wide communication 
looks equal ly  Promising. €%are we have under inves t iga t ion  
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two e s s e n t i a l l y  d i f f e r e n t  sysltems. 
is the passive reflector satell i te,  which carries no 
communications equipment b u t  merely r e f l e c t s  the s igna l  
from a t ransmit t ing point  on e a r t h  t o  a receiver  a t  
another point on ea r th ,  thus extending line-of-sight 
transmissions t o  in te rcont inenta l  ranges, The other 
system is the ac t ive  repeater  sa te l l i te ,  which c a r r i e s  
equipment t o  receive, amplify, and retransmit the s ignal .  

The g i r s t  of these 

Project Echo w a s  a sa te l l i t e  of the  f irst  kind, a 
purely passive r e f l ec to r .  With it we have made communi- 
cat ions h i s to ry ,  a s  it has successful ly  demonstrated 
t h a t  a satel l i te  can be u65q~I t o  transmit over very long 
dis tances  telephone c a l l s ,  t e le type  messages, facsimile 
m a i l ,  and photographs. 

NASA is a l s o  undertaking the  development of the 
first ac t ive  repeater sa te l l i t e  designed t o  be able t o  
receive and simultaneously rebroadcast communications 
-0 the  type which gresent ly  appears most promising f o r  
commercial use on a global scala. However, it is  s t i l l  
uncertain as t o  which type of system w i l l  u l t imately 
be the best, both from the economic as w e l l  as the tech- 
nological standpoint. NASA w i l l  continue i t s  research 
i n  both types of systems t o  demonstrate, t o  the extent  
possible ,  t h e i r  technical  f e a s i b i l i t y  and t o  make sure 
that  the choice of an operat ional  system is made on the 
most informed basis. 

The p o t e n t i a l i t i e s  o f  sa te l l i t e  communications are 
enormous and promise a v i r t u a l  revolution i n  the f ie lds  
of world-wide telephone, telegraph, and t e l ev i s ion  t rans-  
mission. I think the most s i g n i f i c a n t  indicator  of the 
shape of things t o  come i r J  the tremendous interest  which 
a grea t  va r i e ty  of i n d u s t r i e s  are showing i n  the new 
f ie ld  of communications. In the  telephone and telegraph 
areas alone, there appears t o  be v i r tua l  unanimity that  
sa te l l i t e  communications w i l l  provide! a more economical 
means than new submarine cables f o r  meeting the grea t ly  
increased demands f o r  transoceanic eiervices which can 
be ant ic ipa ted  during the coming decade. For the  first 
time, world-wide t e l ev i s ion  becomes foreseeable; and 
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e n t i r e l y  new forms of global  communications, such as 
closed-circui t  TV on an in t e rna t iona l  basis, are made 
possible  . 

From th is  survey of our na t ion ' s  space exploration 
program, I think we can a l l  agree that  one of its most 
s t r i k i n g  aspects is  the va r i e ty  and d ive r s i ty  of ac- 
t i v i t i e s  that  are i n  prospect. Whole new f ie lds  of 
s c i e n t i f i c  inves t iga t ion  are opening up. The f r o n t i e r s  
of manned f l i gh t  are being immeasurably pushed back, 
and space a c t i v i t i e s  of immense practical bene f i t  are 
already i n  s igh t .  On the basis of what we  know today, 
man can look forward, w i t h  j u s t i f i a b l e  hope, t o  an era 
of unprecedented s c i e n t i f i c  discovery and technological 
progress -- the era of the Space Age. 

But there is  another side t o  the coin,  and it is a 
s ide  w i t h  which lawyers should be p a r t i c u l a r l y  concerned. 
Today man looks outward toward space not only w i t h  hope 
but w i t h  fear. The new technology which can be employed 
for  his bene f i t  may a l s o  be used f o r  h i s  destruction. 

What is  needed is regulat ion and cont ro l  -- a r u l e  
of l a w ,  and e f f e c t i v e  in te rna t iona l  organization f o r  i t s  
administration. The needed controls  should not shackle 
progress. If properly designed and properly administered, 
they should have the effect of f r ee ing  space fo r  peaceful 
exploration, while reassuring the peoples of t he  world 
that their  own sa fe ty  is not being jeopardized by such 
a c t i v i t i e s .  Today, much of the a c t i v i t y  i n  outer  space 
has an ambiguous qua l i t y  about it which, i f  allowed t o  
continue, may eventually have an inh ib i t i ng  effect on 
a l l  space exploration. If reasonable r e s t r a i n t s  are not 
imposed, unreasonable ones may be demanded. 

The United States has made i ts  pos i t ion  clear, both 
i n  the Disarmament Conference and i n  the General Assembly 
of the united Nations. It has proposed that there be 
prohibi ted by in t e rna t iona l  agreement the placing in to  
o r b i t  o r  s t a t ion ing  i n  outer  space of vehicles  capable 
of m a s s  des t ruc t ion  and that an in t e rna t iona l  organization 
be given e f f e c t i v e  powers t o  determine compliance w i t h  
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such an agreement by requir ing p r i o r  no t i f i ca t ion  of pro- 
posed launchings of a l l  space vehicles and undertaking 
on-site inspection of such launchings. The Soviet Uhion 
appears not t o  be i n  basic disagreement with t h i s  pro- 
posal,  but  the m o l e  subject has become entangled w i t h  
the disarmament question. It remains a major problem 
f o r  constructive statesmanship. 

There are o ther  problems of in te rna t iona l  organi- 
zat ion and cont ro l  r e l a t i n g  t o  space a c t i v i t i e s  which 
deserve a t t en t ion .  The United Nations Ad Hoc Committee 
on the Peaceful U s e s  of Outer Space, report ing i n  July,  
1959, l i s ted a number of these on which agreement i s  
needed t o  insure the order ly  conduct of space exploration. 
Among them are the proper and adequate a l loca t ion  of 
radio frequencies f o r  use i n  communicating w i t h  and among 
space vehicles: i den t i f i ca t ion  and r e g i s t r a t i o n  of space 
vehicles ,  and coordination of launchings: avoidance of 
interference between space vehicles and a i r c r a f t ,  and 
possibly even among space vehicles: and protect ion of 
publ ic  health and sa fe ty ,  including safeguards against  
contamination of outer  space o r  from outer  space. 

In addi t ion t o  these problems of in te rna t iona l  or- 
ganization and control ,  there  are problems of a more 
purely l e g a l  nature which w i l l  require solut ion.  Some 
of these involve primarily the extension o r  appl icat ion 
of es tab l i shed  l e g a l  pr inc ip les  t o  a new f i e l d  of human 
a c t i v i t y  -- space exploration. For example, l i a b i l i t y  
f o r  personal in jury  and property damage caused by space 
a c t i v i t i e s .  Shall the  d ispos i t ion  of such cases be 
governed by a ru l e  of absolute l i a b i l i t y ,  regardless of 
f a u l t ?  Also,  as another example, w h a t  should be the 
r i g h t s  and obl igat ions of the launching state and the 
hos t  state i n  the  case o f  unscheduled landings of space- 
craft and personnel? Should the launching state have 
the r i g h t  of immediate r epa t r i a t ion  of personnel and re- 
possession of the spacecraf t ,  assuming that there is 
s t i l l  something worth repossessing? These l e g a l  prob- 
lems do not pose e s s e n t i a l l y  new l e g a l  questions from 
the lawyer's point  of view. Established pr inc ip les  and 
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r u l e s  are ava i lab le  f o r  application; and it is  perhaps 
not too d i f f i c u l t  t o  pred ic t  the prabable course of l e -  
g a l  development i n  such areas, even i n  the absence of 
an in te rna t iona l  agreement s p e c i f i c a l l y  dealing w i t h  
them. 

On the other  hand, there a r e  some e n t i r e l y  new 
l e g a l  problems ra i sed  f o r  the very f irst  time because of 
space a c t i v i t i e s .  I s h a l l  c i t e  three of these. F i r s t ,  
is there o r  should there be an upward l i m i t  t o  t e r r i -  
t o r i a l  sovereignty? Second, assuming such an upward 
l i m i t ,  w h a t  is *he l e g a l  s t a t u s  of outer  space beyond it? 
And t h i r d ,  what is the l e g a l  s t a t u s  of c e l e s t i a l  bodies? 
Are they o r  are they not subject  t o  exclusive appropria- 
t i o n  by any state on ea r th?  

These three new legal problems are unavoidable, 
regardless of w h a t  may o r  may not be done about estab- 
lishment of in te rna t iona l  controls  over space a c t i v i t i e s .  
They should, i n  f a c t ,  not be confused w i t h  the subject  
of space controls .  

Let us  consider first the question of the upward 
o r  outward l i m i t  of t e r r i t o r i a l  sovereignty. The 1944 
Chicago Convention on C iv i l  Aviation e x p l i c i t l y  recog- 
nizes  the sovereignty of every nation i n  the " a i r  space" 
above i ts  land and t e r r i t o r i a l  waters: but it contains 
no de f in i t i on  of a i r  space. The USSR is  not a par ty  t o  
the  Convention, b u t  i ts own domestic l a w  affirms the 
same pr inc ip le .  Because of t h i s  l e g a l  pr inc ip le ,  every 
nation has the unquestioned r i g h t  t o  exclude any foreign 
power, o r  the nat ionals  of any foreign power, from en- 
t e r i n g  i ts  a i r  space, and t o  specify the conditions on 
which entrance i n t o  and u t i l i z a t i o n  of i t s  a i r  space is  
t o  be permitted. 

Despite some of the arguments of the pas t ,  no one 
today ser ious ly  contends that  such a r u l e  should apply 
i n  outer  space. 
years ,  numerous satell i tes launched by both the united 
States and the Soviet Union have repeatedly passed over 
the t e r r i t o r y  of every nat ion on earth. No permission 

During the pant three-and-a-half 
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w a s  sought i n  advance; none w a s  expressly given by any 
state: and not a s ing le  p r o t e s t  has been reg is te red  by 
any state. 
t e rna t iona l  l a w  has already been established by the 
ac t ions  of the g rea t  powers engaged i n  t h i s  a c t i v i t y  
and the unanimous acquiescence of a l l  o ther  states. 
This p r inc ip l e  is that outer  space i s  not subject  t o  
claims of t e r r i t o r i a l  sovereignty, t h a t  no state has the  
r i g h t  t o  exclude o ther  states from the use of any part  
of it, and that it is therefore  f r e e l y  ava i lab le  f o r  
explorat ion and peaceful use by a l l .  This does not mean, 
of course, that  a c t i v i t i e s  which threa ten  in t e rna t iona l  
peace and secu r i ty  are t o  be permitted i n  outer  space, 
nor does it mean that a state is not free t o  take l eg i t i -  
mate self-defensive measures i n  outer  space. The exten t  
of t e r r i t o r i a l  sovereignty is  not the c r i t e r i o n  i n  
judging such matters. 

It would appear that a new p r inc ip l e  of in- 

If outer  space is free (and th i s  p r inc ip l e  was 
g$ven cautious endorsement i n  June, 1959, by the Legal 
Subcommittee of the United Nations Ad Hoc Committee on 
the Peaceful U s e s  of Outer Space) while a i r  space is  
subjec t  t o  the sovereignty of the underlying states, the 
inescapable question f o r  the lawyer is ,  'Where does the 
a i r  space end, and where does outer  space begin?" It 
seems t o  be generally conceded that a i r  space ought t o  
include everything as high as the upper limits of f l i gh t  
by vehicles  der iving their  support so l e ly  from the at- 
mosphere -- that is, craft  operating on purely aero- 
dynamic pr inc ip les .  A t  the present  time, such craft 
have ascended t o  only about 25 m i l e s ,  b u t  t heo re t i ca l ly  
th i s  can be pushed t o  perhaps twice that height, al-  
though it seems doubtful that  it w i l l  be attempted. 
On the o ther  hand, a satel l i te  can orbit  f r e e l y  a t  al- 
t i t u d e s  of about 100 m i l e s  above the earth without en- 
countering appreciable atmospheric drag. 
point  the speed is retarded quickly, and rapid descent 
occurs. 

Below this  

The United Nations Committee recognized th i s  ques- 
t i o n  of a boundary between a i r  space and outer  space as 
a l e g a l  problem but  concluded i n  1959 that  it d id  not 
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demand p r i o r i t y  treatment s ince no o ther  legal o r  
p r a c t i c a l  problems appear a t  this  t i m e  t o  depend upon 
it f o r  the i r  resolution. 
is no good reason f o r  postponing an e f f o r t  t o  reach 
agreement on t h i s  question any longer. It is  not the 
kind of question which w i l l  be answered by the accumu- 
l a t i o n  of s c i e n t i f i c  knowledge o r  by f u r t h e r  experience 
i n  the conduct of space a c t i v i t i e s .  
I think the boundary should be set lower rather than 
higher -- a t  25 miles, f o r  example -- r a the r  than 100 
m i l e s ,  t h u s  enlarging t o  the m a x i m u m  extent  the f r e e ,  
r a the r  than the  closed, port ion of the t o t a l  space over 
our heads. 

&& own opinion is that  there 

Speaking f o r  myself, 

By c l e a r l y  del imit ing the t e r r i t o r i a l  a i r  space a t  
a r e l a t i v e l y  low a l t i t u d e ,  we would remove once and for 
a l l  the o ld  bugaboo of sovereignty from the space above 
that a l t i t u d e .  Then, w i t h  a legal regime i n  outer  space 
akin t o  that of the high seas, we could concentrate 
on what a c t i v i t i e s  should, by in te rna t iona l  agreement, 
be prohibited i n  that area and mat degree and form of 
regulat ion would be appropriate f o r  those which a re  t o  
be permitted. 

Another l e g a l  problem that should be settled sooner, 
rather than later,  concerns the  p o s s i b i l i t y  of claims t o  
a l l  o r  a port ion of the moon or  o ther  c e l e s t i a l b o d i e s .  
The Ultlited Nations Committee, i n  1959, expressed the view 
"that ser ious problems could a r i s e  if states claimed, on 
one ground o r  another, exclusive r i g h t s  over a l l  o r  
p a r t  of a c e l e s t i a l  body." 

The time is c l e a r l y  r ipe ,  I be l ieve ,  f o r  a for th-  
right declarat ion by the united Nations that  celestial 
bodies s h a l l  be deemed l ega l ly  not capable of appro- 
p r i a t i o n  t o  na t iona l  sovereignty. This is, i n  f a c t ,  the 
pos i t ion  which the  United States has expressed i n  the 
General Assembly. 
be settled before the  competition g e t s  too hot .  

L e t  us hope that t h i s  question w i l l  

1 should l ike to close by repeating a view I 

19 



expressed t o  the House Committee on Science and Astro- 
naut ics  two years ago: 

''1 think w e  must recognize that  unless co l lec t ive  
steps are takee t o  subject the explo i ta t ion  of outer  
space t o  an order ly  r e s t r a i n t ,  it i s  qu i t e  probable that 
;fear, rather than hope, w i l l  dominate man's a t t i t u d e  
toward theqe promising new developments, and t h a t  na- 
t i o n a l  secur i ty ,  rather than s c i e n t i f i c  advancement and 
the economic bene f i t  of mankind, w i l l  keynote every new 
e f f o r t .  It i s  the kask of l a w  and in te rna t iona l  or- 
ganization t o  prevent such a disaster," 
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