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B-I-l

ROCKET DEVELOPMENTS BEFORE 1955

The rocket, like gunpower, originated in China, The name of 

the inventor is lost to history. The earliest recorded use was to 

propel flaming arrows against the Mongol besiegers of the city of 
1 

Kai-fung-fu in 1252 A.D.

But the early rocket lacked reliability. Thus despite 

occasional military use, seven centuries were to pass before it 

was taken seriously as a potential major weapon. One brief 

period of ascendency resulted from improvements made in India 

in the late Eighteenth Century and by William Congreve, a British 

colonel, in the early 1800s. Thus the rockets' red glare over 

Fort McHenry, Baltimore, in the war of 1812 were immortalized 

in The Star Spangled Banner. But rapid advances in the artillery 

far outstripped the rocket in the Nineteenth Century.

With the birth of aviation in the early 1900s, imaginations 

throughout the world were stimulated to ponder the possibilities- 

of space flight. This in turn revived interest in the rocket 

because it, unlike other means of propulsion, does not depend on 

the atmosphere. Among those who investigated the possibilities 

were Hermann Ganswindt (1856*192?) in Germany and Konstantin 

Tsiolkovski (1857-1935) in Russia, Robert H. Goddard (1882-1945)



in the United States, Robert Esnault - Pelterie (1881-1957) 

in France, and Hermann Oberth (1894- ), a Rumanian living in '

Germany.

Goddard proved by experiment that a rocket will generate 

thrust in a vacuum. On March 16, 1926, he flew the world’s 

first liquid-fueled rocket to an altitude of 184 feet over 

Auburn, Massachusetts. Charles A. Lindbergh helped Goddard 

receive support from the Guggenheim Foundation. He patented 

many of his ideas, including inertial guidance (with use of 

gyroscooes), which made it possible to steer rockets with 
Z 

high accuracy.

But Goddard was fanatically secretive; he published little. 

Thus his ideas had relatively little impact during his lifetime. 

Others who were more extroverted were more influential. However, 

copies of his early papers and reports reached Germany, where 

Hermann Oberth wrote prolifically, both for technical and for 

popular readers. The writings and other public activities of 

Oberth and his friends stimulated nationwide interest in 

rocketry and space flight. By 1929, a motion picture on space 

travel, Frau im Mond (The Girl in the Moon), was produced --------- ---- —-------§-------  
successfully by Fritz Lang.

With all of this public interest, it is probably no coinci­

dence that Germany became the first country to invest substantial
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funds in rocket, development. But there was also another considera­

tion. Almost every form of military research was forbidden to 

Germany by the Treaty of Versailles, which concluded the first 

World War. Rockets, however, were not mentioned in the treaty. 

Thus the German Army high command was not in violation of the 

treaty when it authorized rocket studies on December 13, 1930, 

more than two years before Adolf Hitler came to power. When the 

rocket program entered the development stage in 1932, a young 

graduate student at the University of Berlin, Wemher von Braun 
5 

was hired as its first employee.

Under von Braun’s technical direction, the German army group 

established a rocket test station at Peenemuende on the Baltic Sea 

and developed a liquid-fueled rocket missile that propelled a 

2200-pound warhead above the atmosphere and down again on a ballis­

tic flight of 160 miles, twice the range of "Big Bertha," the longest- 

range artillery piece of World War I. Hitler’s propaganda ministry 

named the rocket Vengeance (Vergeltung) Weapon Number 2--V-2 for 

short. Altogether, 1,027 V-2s were launched, mostly against London, 
6 

in 1944 and 1945. Von Braun and about 100 senior members of the 

Peenemuende staff fled westward in 1945 in advance of the Red Army 

and eventually surrendered to American forces in Bavaria. They 

were brought to the United States late in 1945 in an Army operation 

called "Paperclip". The Germans were stationed at Fort Bliss, Texas, 

until April, 1950, when they were moved to Redstone Arsenal, 
n / 

Huntsvi11e, Alabama.*
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In the United States, meanwhile, a number of organizations were 

working with rockets for military use. Mostly solid-fueled, they 

were of various sizes, but none approached that of the V-2. The 

best-known U. S. rocket of World War II was the bazooka, a recoilless 

antitank missile weighing 3.4 pounds, fired from a 13.3-pound 

launcher on an infantryman’s shoulder. Also produced by the end 

of the war were somewhat larger JATO (jet assisted takeoff) rockets
8 

that enabled military aircraft to use shorter runways.

After the war, rocket development was accelerated in the United 

States. The example of the V-2 and its companion, the winged V-l, 

stimulated work on both air-breathing and ballistic missiles, as well as 

"sounding" rockets to obtain weather information and scientific data 

from the upper atmosphere. Rockets were also used to accelerate 

aircraft models to supersonic speed in outdoor experiments that pre­

ceded the availability of supersonic wind tunnels. The studies and 

experiments were sponsored by the Army, the Navy, the Air Force and 

the National Advisory Committee for Aeronautics, a federal civilian 

agency that operated laboratories for aeronautical research in
9 

support of the country’s military and civil needs.

Meanwhile, interest had been developing in the scientific community 

for several years, stimulated by the V-2 demonstrations of rocket 

feasibility. The Briton, Arthur C. Clarke, published in 1.945 a 

paper that proposed the use of satellites for worldwide radio

B-I-5



10 
communications. A lecture delivered in June 1946 at the Infantry 

School, Fort Benning, Georgia, speculated on earth satellites and 
11

found its way into the public prints a few months later. Willy 

Ley, who had participated in the early rocket experiments in Germany 

in the 1920s and who had emigrated to the United States before
12 

World War II, published some technical speculations in December 1949. 

Rocket and astronautical societies in a number of countries formed 

an international federation, which beginning in 1950 provided a forum 

for the discussion of technical questions and potential applications
13 

of space flight.

But conservative scientists did not take the rocket's potential 

very seriously. Accordingly, studies were continued and captured 

V-2 rockets were flown for research and familiarization with the' 

process. But no authorization was given in the immediate post-war 

years for the development of larger rockets.

The Armed Services Unification Act of 1947 became a milestone 

in the development of U. S. policy dealing with the rocket and its 

implications. In establishing a separate Air Force as a third mili­

tary service and putting the three services under the single roof 

of a Department of Defense, this act opened the way toward a more 

aggressive approach to the development and exploitation of technology 

for the purposes of national security. However, the implementation 

of armed services unification was achieved only very slowly, over a 

long period of time. Coincidentally, this process was just getting 
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under way, with consideration of the legislation by Congressional 

committees at the time that Premier Stalin was deciding to make the 

major commitment of Soviet resources to develop rocket technology. 

Thus some of the causes of the much-debated missile and space "gap" 

were inherent in the differences between the two systems of govern- 
14ment and can be traced to 1947, if not earlier.

The first annual report of the first Secretary of Defense, 

James Torrestai, said on December 29, 1948, that earth satellite 

studies and component designs, which had been carried out independently 

by each military service, were assigned to a Committee on Guided 

Missiles for coordination. Hie statement was contained in an 

appendix prepared by the Executive Secretary of the Research and 

Development Board.

One source reports that the disclosure "evoked a public outcry 

at such a wasteful squandering of taxpayers’ money," which did not 

encourage the loosening of military pursestrings for space explora­

tion.^

' Work on long-range missiles also proceeded slowly. The Air 

Force engaged a contractor to study rocket capabilities with the 

idea of developing an intercontinental missile, but cancelled the 

contract during an economy wave in 1947.' The project was. revived 

with limited funding 1951.7 In May, 1949, however, President Hany

S. Truman had approved legislation providing for a test range for guided 
18 missiles, which was established at Cape Canaveral, Florida.
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The 1949 explosion of the first Soviet atomic bomb and the ■ 

1950-53 Korean War sharply intensified concern in the United States 

about technological leadership and the development-of advanced 

weapons. The response to this' concern included the beginning of 

the development of the thermonuclear (hydrogen) bomb and higher 

priority for work on both air-cruising and ballistic missiles. 

In the final years of the Truman Administration, a high-level 

study effort, Project Lincoln, reported that the Soviets were 

threatening to draw ahead of the United States in development and 

perhaps production of advanced weapons. This report and related 

papers were before the President for action when Dwight D. Eisenhower 
19 

assumed office in January, 1953.

But in the transition to a new Administration, more than a 

year was to pass before a program was developed to deal with this 

problem. On February 1, 1954, a special scientific committee headed 

by Dr. John von Neumann recommended the development of an inter­

continental ballistic missile (ICBM) that would cany a nuclear 

warhead. The technical question that had caused the most difficulty 

was the weight of the nuclear warhead, since it was calculated that 

about 200 pounds of launching weight would be required for each pound, 

of warhead delivered to a target several thousand,miles away. The 

first atomic warheads weighed 9,000 pounds. Evidently it was-con­

sidered that the development of a rocket large enough for this - task' 

would be too difficult or too expensive.
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But the von Neumann group reported that a major breakthrough 

in reducing the size of missile warheads had resulted from the research 

of the Atomic Energy Commission. Consequently, acceleration of the 

ICBM program was authorized and it was expanding rapidly by 1955. 

In May, 1955, these findings were confirmed by bomb tests in the 

Pacific. Funding for the year ended June 30, 1955, was $161 mi]lion, 

more than ten times that of the previous year.

In February, 1955, another scientific committee, headed by 

Dr. James R. Killian, recommended the development of an intermediate 

range ballistic missile (IRBM) with a range of 1,500 miles. In the 

summer of 1955, the ICBM program was assigned the highest national 

priority and by the following December this highest priority was 

broadened to cover two ICBMs, the Atlas and the Titan, and two IRBMs, 

the Jupiter and the. Thor. Atlas, Titan, and Thor were developed by 

the Air Force; Jupiter by the Amy. Also in 1955, the Navy was 

authorized to develop the Polaris missile for launching from a 
" 20 

nuclear submarine while under the surface of the ocean. ’

Soviet Activity -- Like other great powers, the Soviet Union had 

sponsored rocket research for possible military use before and durin 

World War II. When the Red Army overran Peenemuende in 1945, it 

captured V-2 rockets, production facilities, and several hundred 

persons who had been engaged in the V-2 program. But the Soviets did 

not capture any of the leading V-2 engineers or administrators.
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Stalin was quite annoyed. ’’This is intolerable,” he is reported 

to have said to Colonel-General I.A. Serov on one occasion. ”We 

defeated Nazi armies; we occupied Berlin and Peenemuende; but the 

Americans got the rocket engineers. What could be more revolting 

and more inexcusable?”

The Soviets worked with the people and information they did 

capture and learned to produce the V-2 in fairly short order. In 

September 1949, Soviet rocket engineers began the production of 

an improved V-2, which they called Pobeda, with a maximum range 
21 

of about 550 miles and a fairly reliable guidance system.

Chief among the Soviet engineers was Sergei P. Korolev (1906-66), 

who had been engaged in rocket work since the formation of a group 

in the early 1930’s under the inspiration of Tsiolkovsky. Korolev 

became a corresponding member of the Soviet Academy of Sciences 

in 1953. His association with the rocket program was announced 

by the Soviet government only after his death. Others whose 

participation traced to the early 1930s were Valentin P. Glushko 

and L. S. Pushkin. Younger leaders included Yu A. Pobedonostsev,
22

I. A. Merkulov and A. H. Lyul’ko.

The T-2, a 1,500-mile-range Soviet ballistic missile, reached 

the flight-test stage in the middle 1950s. The development of 

the first Soviet intercontinental ballistic missile, the T-3, 

was under way but it had not yet reached flight test. Apparently 
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the Soviets did not delay this work until the weight of the nuclear 

warhead could be reduced. Instead, they worked on a larger rocket-- 

an action that was to stand them in good stead when it was used.
23

for space exploration.
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NOTES TO APPENDIX B-I-l

1. Willy Ley, Rockets, Missiles and Space Travel, (second 
revised edition, VrHng, 1961) pp.’TJtPsi. “another writer, 
however, believes the rocket was invented much earlier, 
perhaps before the Christian Era. See C. N. Hickman, ’’Rockets,” 
in Encyclopedia Brittannica (1955 edition) Vol. 19, pp. 366- 
68).

2. Hickman, op. cit.

3. Milton Lehman, This High Man (Farrar, Strauss, 1963) is 
the definitive biography of^Goddafd. Also see Eugene M. Emme, 
’’Yesterday’s Dream...Today’s Reality,” The Aerospace Historian, 
October 1960, pp. 217-21.

4. Ley, op. cit., p. 124. On p. 284 (footnote) Ley reports 
that the count^vn, the reverse count of the final seconds 
before a rocket launch, was originated by Lang as a dramatic 
device for the film Frau im Mond.

5. Erik Bergaust, Reaching for the Stars (Doubleday, 1960). 
Despite its evident limitations, this is an authoritative 
account of von Braun’s early life and career in Germany.

6. Ley, op. cit., pp. 197-237.

7. David Akens, Historical Origins of Marshall Snace Flight 
Center (NASA MarehaTTSpac^^

8. Hickman, op. cit.

9. Eime, Aeronautics and Astronautics, pp. 50, 61.

10. Arthur C. Clarke, Wireless World, October 1945. See also 
letter to the editor, Wireless WorlcTTFebruary 1945, p. 58.

11. Ley, op. cit., p. 328.
9 9 — 1'iwn rw* 9 *

12. Willy Ley, "The Satellite Rocket,” The Technology Review, 
Massachusetts Institute of Technology, Vol. §2", No. 27 
December 1949, p. 93.
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13. Notable papers at early meetings of the federation included 
’’Minimum Satellite Vehicles" by K. W. Gatland, A. M. Kunesch and 
A. E. Dixon of the British Interplanetary Society at the London 
meeting in 1951 and "A Minimum Orbital Unmanned Satellite of the 
Earth (MOUSE)’’ by S. Fred Singer of the United States at the 
Zurich meeting in 1953.

14. See James E. Webb, Reflections on Government Service: I. 
Doctrine and Practice in Large Scale Endeavors, Lecture at the
tSraauaETScfi^ May 2, 1968,.
for a commentary on the approach to government organization 
followed in the immediate postwar period.

15. National Military Establishment, First Report of the Secretary 
of Defense, 1948, p. 129.

16. Constance M. Green and Milton Lornask, Vanguard, A History, 
(in press) Chapter I.

17.
1960),

John L, Chapman, Atlas: The Story of a Missile (Harper, 
pp. 25-35.

18. Emme, op. cit., p. 62.

19. Joseph and Stewart Alsop, The Reporter’s Trade, (Reynal H 
Co., 1958), pp. 59-63, 197-200. THF^xistence""ot the Lincoln 
Report was first disclosed by the Alsops in their syndicated 
newspaper column on May 5, 1953. Former President Hany S. 
Truman did not discuss rockets or missiles in his two-volume 
memoirs, published by Doubleday in 1955 and 1956.

20. Dwight D. Eisenhower, Mandate for Change (Doubleday, 1963),
pp. 455-58; Waging Peace, Doubleday, 1905, pp. 206-08. Also 
Chapman, pp. 62-77. G. A. Tokaty, "Soviet Rocket
Technology,*rTnEugene M. Emme (ed.) The History of Rocket 
Technology, (Wayne University Press, T9bTJ pp. 2^0^81.

21. Tokaty, op. cit., pp. 275-78.

22. Reliable documentation for this stage of Soviet missile 
development is sparse in the open literature. Tokaty fled the 
Soviet Union in late 1947. Thus his 'information on the sub­
sequent period is only sketchy. The careful scholar can peruse 
the U. S.-trade magazines, keeping in mind that much of what 
was printed was self-serving and therefore suspect. See also 
the Senate Space Committee report. Soviet Space Programs:. 
Organization, Plans, Goals and International Implications, May 31, 
1962, anc> Ley, op. cit., pp. 49-91.

B-I-13



: 8-1-2

STATEMENT BY THE PRESIDENT OF THE UNITED STATES; 
SCIENCE ADVISORY COMMITTEE: INTRODUCTION TO 
OUTER SPACE

The White House, March 26, 1958.

Statement by the President

In connection with a study of space science and technology made 
at my request, the President’s Science Advisory Committee, of which 
Dr. James R. Killian is Chairman, has prepared a brief introduction 
to outer space for the nontechnical reader. This is not science fiction. 
This is a sober, realistic presentation prepared by leading scientists.

I have found this statement so informative and interesting that I 
wish to share it with all the people of America and, indeed, with all the 
people, of the earth. I hope that it can be widely disseminated by all 
news mediums, for it clarifies many aspects of space and space tech­
nology in a way which can be helpful to ail people as the United 
States proceeds with its peaceful program in space science and ex­
ploration. Every person has the opportunity to share, through under­
standing, in the adventures which lie ahead.

This statement of the Science Advisory Committee makes clear the 
opportunities which a developing space technology can provide to ex­
tend man’s knowledge of the earth, the solar system, and the universe. 
These opportunities reinforce my conviction that we and other nations 
have a great responsibility to promote the peaceful use of space and to 
utilize the new knowledge obtainable from space science and tech­
nology for the benefit of all mankind.

introduction to outer space

An explanatory statement,prepared by the President's Science Advisory 
Committee

What are the principal reasons for undertaking a national space 
program? What can we expect to gain from space science and ex­
ploration? What are the scientific laws and facts and the technologi­
cal means which it would be helpful to know and understand in 
reaching sound policy decisions for a United States space program and 
its management by the Federal Government? This statement seeks 
to provide brief and introductory answers to these questions.

It is useful to distinguish among four factors which give importance, 
urgency, and inevitability to the advancement of space technology.

The first of these factors is the compelling urge of man to explore 
and to discover, the thrust of curiosity that leads men to try to go 
where no one has gone before. Most of the surface of the earth has 
now been explored, and men now turn to the exploration of outer 
space us their next objective.

Second, there is the defense objective for the development of space 
technology. We wish to be sure that space is not used to endanger
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46 COMPILATION OF MATERIALS ON SPACE AND ASTRONAUTICS

our security. If space is to be used for military purposes, we must 
be prepared to use space to defend ourselves.

Third, there is the factor of national prestige. To be strong and 
bold in space technology will enhance the prestige of the United States 
among the peoples of the world and create added confidence in our 
scientific, technological, industrial, and military strength.

Fourth, space technology affords new opportunities for scientific 
observation and experiment which will add to our knowledge and 
understanding of the earth, the solar system, and the universe.

The determination of what our space program should be must take 
into consideration all four of these objectives. While this statement 
deals mainly with the use of space for scientific inquiry, we fully 
recognize the importance of the other three objectives.

In fact, it has been the military quest for ultra-long-range rockets 
that has provided man with new machinery so powerful that it can 
readily put satellites in orbit, and, before long, send instruments out 
to explore the moon and nearby planets. In this way, what was at 
first a purely military enterprise has opened up an exciting era of 
exploration that few men, even a decade ago, dreamed would come in 
this century.
Why satellites stay up

The basic laws governing satellites and space flight are fascinating 
in their own right. And, while they have been well known to scien­
tists ever since Newton, they may still seem a little puzzling and 
unreal to many of us. Our children, however, will understand them 
quite well.

We all know that the harder you throw a stone the farther it will 
travel before falling to earth. If you could imagine your strength so 
fantastically multiplied that you could throw a stone at a speed of 
15,000 miles per hour, it would travel a great distance. It would, in 
fact, easily cross the Atlantic Ocean before the earth’s gravity pulled 
it down. Now, imagine being able to throw the stone just a little 
faster, say about 18,000 miles per hour; what would happen then?

The stone would again cross the ocean, but this time it would 
travel much farther than it did before. It would travel so far that it 
would overshoot the earth, so to speak, and keep falling until it was 
back where it started. Since, in this imaginary example, there is no 
atmospheric resistance to slow the stone down, it would still be 
traveling at its original speed, 18,000 miles per hour, when it had got 
back to its starting point. So, around the earth it goes again. From 
the stone’s point of view, it is continuously falling, except that its 
very slight downward arc exactly matches the curvature of the earth, 
and so it stays aloft, or, as the scientist would say, “in orbit,” 
indefinitely.

Since the earth has an atmosphere, of course, neither stones nor 
satellites can be sent whizzing around the earth at treetop level. 
Satellite’s must first bo lifted beyond the reach of atmospheric resist­
ance. It is absence of atmospheric resistance, phr. ' peed, that makes 
the satellite possible. It may seem odd that weight or mass has 
nothing to do with a satellite’s orbit. If a feather were released from 
a 10-ton satellite, the 2 would stay together, following the same path 
in the airless void. There is, however, a slight vertigo of atmosphere 
even a few hundred miles above the earth, and its resistance will 
cause the feather to spiral inward toward the earth sooner than the
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satellite. It is atmospheric resistance, however slight, that has set 
limits on the life of all satellites launched to date. Beyond a few 
hundred miles the remaining trace of atmosphere fades away so 
rapidly that tomorrow’s satellites should stay aloft thousands of years, 
and perhaps indefinitely. The higher the satellite, incidentally, the 
less speed it needs to stay in orbit once it gets there (thus the moon’s 
speed is only a little more than 2,000 miles per hour), but to launch a 
satellite toward a more distant orbit requires a higher initial speed 
and greater expenditure of energy.
The thrust into space

Rocket engineers rate rockets not in horsepower, but in thrust. 
Thrust is just another name for push, and it is expressed in pounds 
of force. The rocket gets its thrust or push by exhausting material 
backward. It is this thrust that lifts the rocket off the earth and 
accelerates it, making it move faster and faster.

As everyone knows, it is more difficult to accelerate an automobile 
than a baby carriage. To place satellites weighing 1,000 to 2,000 
pounds in orbit requires a first-stage rocket engine or engines having 
a thrust in the neighborhood of 200,000 to 400,000 pounds. Rocket 
engines able to supply this thrust have been under development for 
some time. For launching a satellite, or other space vehicle, the 
rocket engineer divides his rockets into 2, 3, or more stages, which 
can be dropped one after the other in flight, thus reducing the total 
weight that must be accelerated lo the final velocity desired. (In 
other words, it is a great waste of energy to lift one huge fuel tank 
into orbit when the tank can be divided into smaller tanks—each 
{rackaged in its own stage with its own rocket motor—that can be 
eft behind as they become empty.)

To launch some of the present satellites has required rockets weigh­
ing up to 1,000 times the weight of the satellite itself. But it will be 
possible to reduce takeoff weights until they are only 50 to 100 times 
that of the satellite. The rocket’s high ratio of gross weight to payload 
follows from a fundamental limitation in the exhaust velocities that 
can be achieved by chemical propellents.

If we want to send up not a satellite but a device that will reach the 
moon, we need a larger rocket relative to its payload in order that the 
final stage can be accelerated to about 25,000 miles per hour. This 
speed, called the escape velocity, is the speed with which a projectile 
must be thrown to escape altogether from the gravitational pull of 
the earth. If a rocket fired at the moon is to use as little fuel as 
possible, it must attain the escape velocity very near the beginning of 
its trip. After this peak speed is reached, the rocket will be gradually 
slowed by the earth’s pull, but it will still move fast enough to reach 
the moon in 2 or 3 days.
The. moon a? a goal

Moon exploration will involve three distinct levels of difficulty. 
The first would be a simple shot at the moon, ending either in a hard 
landing or a circling of the moon. Next in difficulty would be a soft 
landing. And most difficult of all would be a soft landing followed by 
a safe return to earth.

The payload for a simple moon shot might be a small instrument 
carrier similar to a satellite. For the more difficult soft landing, the 
carrier would have to include, as part of its payload, a “retrorocket’’
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(a decelerating rocket) to provide braking-action, since the moon has 
no atmosphere that could serve as a cushion.

To carry out the most difficult feat, a round trip to the moon, will 
require that the initial payload include not only retrorockets but 
rockets to take off again from the moon. Equipment will also be 
required aboard to get the payload through the atmosphere and 
safely back to earth. To land a man on the moon and get him home 
safely again will require a very big rocket engine, indeed—one with 
a thrust in the neighborhood of 1 million or 2 million pounds. While 
nuclear power may prove superior to chemical fuels in engines of 
multi-million-pound thrust, even the atom will provide no shortcut 
to space exploration.

Sending a small instrument carrier to Mars, although not requiring 
much more initial propulsion than a simple moon shot, would take 
a much longer travel time (8 months or more), and the problems of 
navigation and final guidance are formidable.
A message from Mars

Fortunately, the exploration of the moon and nearby planets need 
not be held up for lack of rocket engines big enough to send men and 
instrument carriers out into space and home again. Much that 
scientists wish to learn from satellites and space voyages into the 
solar system can be gathered by instruments and transmitted back to 
earth. This transmission, it turns out, is relatively easy with today’s 
rugged and tiny electronic equipment.

For example, a transmitter with a power of just 1 or 2 watts can 
easily radio information from the moon to the earth. And messages 
from Mars, on the average some 50 million to 100 million miles away 
at the time the rocket would arrive, can be transmitted to earth with 
less power than that used by most commercial broadcasting stations. 
In some ways, indeed, it appears that it will be easier to send a clear 
radio message between Mars and Earth than between New York 
and Tokyo.

This all leads up to an important point about space exploration. 
The cost of transporting men and material through space will be 
extremely high, but the cost and difficulty of sending information 
through space will be comparatively low.
Will the results justify the costs f

Since the rocket powerplants for space exploration are already in 
existence or being developed for military need, the cost of additional 
scientific research, using these rockets, need not be exorbitant. Still, 
the cost will not be small, either. This raises an important question 
that scientists and the general public (which will pay the bill) both, 
must face: Since there arc still so many unanswered scientific ques­
tions v»nd problems all around us on earth, why should we start asking 
new questions and seeking out new. problems in space? How can 
the results possibly justify the cost?

Scientific research, of course, has never been amenable to rigorous 
cost accounting in advance. Nor, for that matter, has exploration 
of any sort. But if we have learned one lesson, it is that research 
and exploration have a remarkable way of paying off—quite apart 
from the fact that they demonstrate that man is anve and insatiably 
curious. And we ail feel richer for knowing what explorers and 
scientists have learned about the universe in which we live.
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It is in these terms that we must measure the value of launching 
satellites and sending rockets into space. These ventures may have 
practical utility, some of which will be noted later. But the scientific 
questions come first.
The view from a satellite

Here are some of the things that scientists say can be done with 
the new satellites and other space mechanisms. A satellite in orbit 
can do three things: (1) It can sample the strange new environment 
through which it moves; (2) it can look down and see the earth as it 
has novel' been seen before; and (3) it can look out into the universe 
and record information that can never reach the earth’s surface 
because of the intervening atmosphere.

The satellite’s immediate environment at the edge of space is empty 
only by earthly standards. Actually, empty space is rich in energy, 
radiation, and fast-moving particles of great variety. Here wc will 
be exploring the active medium, a kind of electrified plasma, domi­
nated by the sun, through which our earth moves. Scientists have 
indirect evidence that there arc vast systems of magnetic fields and 
electric currents that are connected somehow with the outward flow 
of charged material from the sun. These fields and currents the 
satellites will bo able to measure for the first time. Also, for the 
first time, the satellites will give us a detailed three-dimensional pic­
ture of the earth’s gravity and its magnetic field.

Physicists arc anxious to run one crucial and fairly simple gravity 
experiment as soon as possible. This experiment will test an impor­
tant prediction made by Einstein’s general theory of relativity, 
namely, that a clock will run faster as the gravitational field around it 
is reduced. If one of the fantastically accurate clocks, using atomic 
frequencies, were placed in a satellite and should run faster than its 
counterpart on earth, another of Einstein’s great and daring predic­
tions would be confirmed. (This is not the same as the prediction 
that any moving clock will appear to a stationary observer to lose 
time—a prediction that physicists already regard as well confirmed.)

There are also some special questions about cosmic rays which can 
be settled only by detecting the rays before they shatter themselves 
against the earth’s atmosphere. And, of course, animals carried in 
satellites will begin to answer the question: What is the effect of 
weightlessness on physiological and psychological functions? (Gravity 
is not felt inside a satellite because the earth’s pull is precisely balanced 
by centrifugal force. This is just another way of saying that bodies 
inside a satellite behave exactly as they would inside a freely falling 
elevator.)

The satellite that will turn its attention downward holds great 
promise for meteorology and the eventual improvement of weather 
forecasting. Present weather stations on land and sea can keep only 
about 10 percent of the atmosphere under surveillance. Two or three 
weather satellites could make a cloud inventory of the whole globe 
every few hours. From this inventory, meteorologists believe they 
could spot large storms (including hurricanes) in their early stages and 
chart their direction of movement with much more accuracy than at 
present. Other instruments in the satellites will measure for the 
first time how much solar energy is falling upon the earth’s atmosphere 
and how much is reflected and radiated back into space by clouds, 
oceans, the continents, and by the great polar icefields.
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It is not generally appreciated that the earth has to send back 
into space, over the long run, exactly as much heat energy as it 
receives from the sun. If this were not so, the earth would either heat 
up or cool oft’. But there is an excess of income over outgo in the 
tropical regions, and an excess of outgo over income in the polar 
regions. This imbalance has to be continuously rectified by the 
activitv of the earth’s atmosphere which we call weather.

By looking at the atmosphere from the outside, satellites will 
provide the first real accounting of the energy imbalances, and their 
consequent tensions, all around the globe. With the insight gained 
from such studies, meteorologists hope they may improve long-range 
forecasting of world weather trends.

Finally, there are the satellites that will look not just around 
or down, but out into space. Carrying ordinary telescopes, as well as 
special instruments for recording X-rays, ultraviolet, and other 
radiations, these satellites cannot fail to reveal new sights forever 
hidden from observers who are bound to the earth. What these sights 
will be, no one can tell. But scientists know that a large part of all 
stellar radiation lies in the ultraviolet region of the spectrum, and this 
is totally blocked by the earth’s atmosphere. Also blocked are other 
very long wavelengths of light of the kind usually referred to as 
radio waves. Some of these get through the so-called radio window 
in the atmosphere and can be detected by radio telescopes, but 
scientists would like a look at the still longer waves that cannot 
penetrate to earth.

Even those light signals that now reach the earth can bo recorded 
with brilliant new clarity by satellite telescopes. All existing photo­
graphs of the moon and nearby planets arc smeared by the same 
turbulence of the atmosphere that makes the stars twinkle. Up 
above the atmosphere the twinkling will stop, and we should be able 
to see for the first time what Mars really looks like. And we shall 
want a really sharp view before launching the first rocket to Mars.
A closeup of the moon

While these satellite observations are in progress, other rockets 
will be striking out for the moon with other kinds of instruments. 
Photographs of the back or hidden side of the moon may prove quite 
unexciting, or they may reveal some spectucular new feature now 
unguessed. Of greater scientific interest is the question whether or not 
the moon has a magentic field. Since no one knows for sure why the. 
earth has such a field, the presence or absence of one on the moon 
should throw some light on the mystery.

But what scientists would most like to learn from a closeup study 
of the moon is something of its origin and history. Was it originally 
molten? Docs it now have a fluid core, similar to the earth’s? And 
just what is the nature of the lunar surface? The answer to these and 
many other questions should shed light, directly or indirectly, on the 
origin and history of the earth and the surrounding solar system.

While the moon is believed to be devoid of life, even the simplest 
and most primitive, this cannot be taken for granted. Some scientists 
have suggested that small particles with the properties of life—germs 
or spores—could exist in space and could have drifted onto the moon. 
If we are to test this intriguing hypothesis we must be careful not to 
contaminate the moon’s surface, in the biological sense, beforehand. 
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There are strong scientific reasons, too, for avoiding radioactive con­
tamination of the moon until its naturally acquired radioactivity can 
be measured.
* * * and on to Mars

The nearest planets to earth are Mars and Venus. We know quite 
enough about Mars to suspect that it may support some form of life. 
To land instrument carriers on Mars and Venus will be easier, in one 
respect, than achieving a "soft" landing on the moon. The reason is 
that both planets have atmospheres that can be used to cushion the 
final approach. These atmospheres might also be used to support 
balloons equipped to carry out both meteorological soundings and a 
general photo survey of surface features. The Venusian atmosphere, 
of course, consists of what appears to be a dense layer of clouds so 
that its surface has never been seen at all from earth.

Remotely controlled scientific expeditions to the moon and nearby 
planets could absorb the energies of scientists for many decades. Since 
man is such an adventurous creature, there will undoubtedly come a 
time when he can no longer resist going out and seeing for-himself. 
It would be foolish to try to predict today just when this moment will 
arrive. It might not arrive in this century, or it might come within 
1 or 2 decades. So much will depend on bow rapidly we want to 
expand and accelerate our program. According to one rough estimate 
it might require a total investment of about a couple of billion dollars, 
spent over a number of years to equip ourselves to land a man on the 
moon and to return him safely to earth.
The satellite radio network

Meanwhile, back at earth, satellites will be entering into the every­
day affairs of men. Not only will they be aiding the meteorologists, 
but they could surely—and rather quickly—bo pressed into service 
for expanding worldwide communications, including intercontinental 
television.

At present all transoceanic communication is by cable (which is 
costly to install) or by shortwave radio (which is easily disrupted by 
solar storms). Television cannot practically be beamed more than a 
few hundred miles because the wavelengths needed to carry it will 
not bend around the earth and will not bounce off the region of the 
atmosphere known as the ionosphere. To solve this knotty problem, 
satellites may be the thing, for they can serve as high-flying radio 
relay stations. Several suitably equipped and properly spaced satel­
lites would be able to receive TV signals from any point on the globe 
and to relay them directly—or perhaps via a second satellite—to any 
other point. Powered with solar batteries, these relay stations in 
space should be able to keep working for many years.
Military applications of space technology

The development of military rockets has provided the technological 
base for space exploration. It will probably continue to do so, be­
cause of the commanding military importance of the ballistic missile. 
The subject of ballistic missiles lies outside our present discussion. 
We ask instead, putting missiles aside, what other military applications 
of space technology can we see ahead?

There are important, foreseeable, military uses for space vehicles. 
These lie, broadly speaking, in the fields of communication and recon-
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naissance. To this we could add meteorology, for the possible ad­
vances in meteorological science which have already been described 
would have military implications. The use of satellites for radio relay 
links has also been described, and it does not take much imagination 
to foresee uses of such techniques in long-range military operations.

The reconnaissance capabilities of a satellite are due, of course, to 
its position high above the earth and the fact that its orbit carries it 
in a predictable way over much of the globe. Its disadvantage is its 
necessarily great distance, 200 miles or more, from the surface. A 
highly magnifying camera or telescope is needed to picture the earth’s 
surface in even moderate detail. To the human eye, from 200 miles 
away, a football stadium would be a barely distinguishable speck. A 
telescopic camera can do a good deal better, depending on its size 
and complexity. It is certainly feasible to obtain reconnaissance 
information with a fairly elaborate instrument, information which 
could be relayed back to the earth by radio.

Much has been written about space as a future theater of war, 
raising such suggestions as satellite bombers, military bases on the 
moon, and so on. For the most part, even the more sober proposals 
do not hold up well on close examination or appear to be achievable 
at an early date. Granted that they will become technologically 
possible, most of these schemes, nevertheless, appear to be.clumsy 
and ineffective ways of doing a job. Take one example, the satellite 
as a bomb carrier. A satellite cannot simply drop a bomb. An 
object released from a satellite doesn’t fall. So there is no special 
advantage in being over the target. Indeed, the only way to “drop” 
a bomb directly down from a satellite is to carry out aboard the satel­
lite a rocket launching of the magnitude required for an interconti­
nental missile. A better scheme is to give the weapon to be launched 
from the satellite a small push, after which it will spiral in gradually. 
But that means launching it from a moving platform halfway around 
the world, with every disadvantage compared to a missile base on the 
ground. In short, the earth would appear to be, after all, the best 
weapons carrier.

This is only one example; each idea has to be judged on its own 
merits. There may well be important military applications for space 
vehicles which we cannot now foresee, and developments in space 
technology which open up quite novel possibilities. The history of 
science and technology reminds us sharply of the limitations of our 
vision. Our road to future strength is the achievement of scientific 
insight and technical skill by vigorous participation in these new 
explorations. In this sotting, our appropriate military strength will 
grow naturally and surely.
A space timetable

Thus we see that satellites and space vehicles can carry out a great 
variety of scientific missions, and a number of military ones as well.

Indeed, the scientific opportunities are so numerous and so inviting 
that scientists from many countries will certainly want to participate. 
Perhaps the International Geophysical Year will suggest a model for 
the internat ional exploration of space in the years and decades to conic.

The timetable on the following page suggests the approximate order 
in which some of the scientific and technical objectives mentioned in 
this review may be attained.
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The timetable, is not broken down into years, since there is yet too 
much uncertainty about the scale of the effort that will be made. 
The timetable simply lists various types of space investigations and 
goals under three broad headings: “Early,” “Later,” “S>till Later.”

Scientific objectives

Early

1. Physics......................................
2. Geophysics

3. Meteorology................................

4. Minimal Moon contract
5. Ex peri men lai cominmucn-

tions. -
6. Space physiology........................

Later

1. Astronomy................. ....................
2. Extensive communications........

3. Biology.............................................

4. Scientific lunar Investigation...
5. MlxjJ'nul planetary contact___

6. Human flight in orbit................

Still later

1. Automated lunar exploration,
2. Automated planetary explora­

tion.
3. Human lunar exploration and 

return.
And much later still:

Hutuw)»plr.net«ry exploration.

In conclusion, we venture two observations. Research in outer 
space affords new opportunities iu science, but it does not diminish 
the importance of science on earth. Many of the secrets of the 
universe will be fathomed in laboratories on earth, and the progress 
of our science and technology and the welfare of the Nation require 
that our regular scientific programs go forward without loss of pace, 
in fact at an increased pace. It would not be in the national interest 
to exploit space science at the cost of weakening our efforts in other 
scientific endeavors. This need not happen if we plan our national 
program for space science and technology as part of a balanced national 
effort in all science and teclmology.

Our second observation is prompted by technical considerations. 
For the present, the rocketry and other equipment used in space 
technology must usually be employed at the very limit of its capacity. 
This means that failures of equipment and uncertainkies of schedule 
are to be expected. It therefore appears wise to be cautious and 
modest in our predictions and pronouncements about future space 
activities—and quietly bold in our execution.
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IL BASIC LEGISLATION

(a) National Aeronautics arid Space Act of 1958, as Amended

AN ACT To provide for research Into problems’of flight within 
and outside the earth's atmosphere, and for other purposes
Be it enacted by the Senate and House, of Represcnta- 

tives of the United States of America in Congress as­
sembled,

Public Law 
85 -568, 
85th Congress, 
H.ll.12575. 
July 29. 1958, 
72 Stat. 420.

TITLE I—SHORT TITLE, DECLARATION OF 
POLICY, AND DEFINITIONS

SHORT TITLE

Sec. 101. Tins Act may be cited as the “National Aero­
nautics and Space Act of 1958”.

DECLARATION 01' POLICH' AND PURPOSE

Sec. 102. (a) The Congress hereby declares that it is 
the policy of the United Stales that activities in space 
should be devoted to peaceful purposes for the benefit of 
nil mankind.

(b) The Congress declares that the general welfare 
and security of the United States require that adequate 
provision be made for aeronautical and space activities. 
The Congress further declares that such activities shall 
be the responsibility of, and shall be directed by, a 
civilian agency exercising control over aeronautical and 
space activities sponsored by the United States, except 
that activities peculiar to or primarily associated with the 
development of weapons systems, military operations, or 
t le defense of the United States (including the research 
And development necessary to make effective provision 
for the.defense of the United States) shall be the re­
sponsibility of, and shall be di redd by, the Department 
of Defense; and that determination as to which such 
agency has responsibility for and direction of any such 
activity shall be made by the President in conformity 
with section 201 (e).

(y) The aeronautical and space activities of the 
United Stales shall be conducted so as to contribute 
materially Io one or more of the following objectives:

(1^ The expansion of human knowledge of phe­
nomena in the atmosphere and spare;

(2) The improvement of the usefulness, perform­
ance, speed, safety, and efficiency of aeronautical 
and space vehicles;

(3) The development and operation of vehicles 
capable of carrying instruments, equipment, sup­
plies, and living organisms through space;
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(4) The rslnhlislimenl of long-range studies of 

(he potential benefits to be gained from, the oppor­
tunities for, and the problems involved in the utili­
zation of aeronauti< ai and space activities for peace­
ful and scientific purposes;

(5) The preservation of the role of the United 
States as a leader in aeronautical and space science 
and technology and in the application thereof to

I the conduct of peaceful activities within and outside
the atmosphere;

(6) The. making available to agencies directly 
concerned with national defense of discoveries that 
have military value or significance, and the furnish­
ing by such agencies, to the civilian agency estab­
lished to direct and control non military aeronautical 
and space activities, of information as to discoveries 
which have value or significance to that agency;

(7) Cooperation by the United States with other 
nations and groups of nations in work done pur­
suant to this Act and in the peaceful application of 
the results thereof: and

(8) The most effective utilization of the scientific 
and engineering resources of the United States, with 
close cooperation among all interested agencies of 
the United States in order to avoid unnecessary 
duplication of effort, facilities, and equipment.

(d) It is the purpose of this Act to carry out and 
effectuate the policies declared in subsections (a), (b), 
and fed

DEFINITIONS

42 u.s.c. 2452. gRC< 103 As used in this Act—
(1) the term “aeronautical and space activities” 

means (A) research into, and the solution of, prob­
lems of flight within and outside the earth’s atmos­
phere, (B) the development, construction, testing, 
and operation for research purposes of aeronautical 
and space vehicles, and (C) such other activities as 
mav be required for the exploration of space; and

(2) the term "aeronautical and space vehicles” 
means aircraft, missiles, satellites, and other space 
vehicles, manned and unmanned, together with re­
lated equipment, devices, components, and parts.

fiSiSiSiisE) TITLE IT—COORDINATION OF AERON AU- 
membewhip. J TICAL AND SPACE ACTIVITIES

| NATIONAL AERONAUTICS AND SPACE COUNCIL

----- - Sec. 2011 (a) There is hereby established, in the Exec-
' Subsees. (n). (I»), (c). (d), mid (<•) of sec. 201 of the National Aero­

nautics and Space Act of 1058 (72 Stat. 427; 42 U.S.C. 2471) were 
amended April 25. 1001. by Public Law N7-2(if 75 Stat. 401 to place the 
National Aeronautics and Space Council within rhe Executive Office of the 
President; to remove the President from the Council and from the chair­
manship thereof and replace him with the Vice President ; to provide that, 
the Council shall he composed of the members designated above; to re­
move from the Council the additional Government mendier and the three 
private scientific members appointed by the President under the previous 
law ; to authorize the President to designate other Council members to 
act as Chairman when the Vice President is absent or otherwise unavail­
able; to enlarge the role of the Council by removing the language which 
made it tl|g specific duty of the President to formulate the national space
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program nn<1 to mid Inngnngo-requiring the Cttuncll to ihIvIho nnd nnwlot 
the President In the ••perforniiiiwe of functions In the iioronniitlvM and 
space field": nnd to broaden the duly of the Connell to provide for e<>- 
operntlon between the Notional Aeronautics mid Spnce Adinhilstrnt Ion 
nnd the Department of Defense to Include cooperation "mnong nil depart- 
uients n nd ngetides of the Ifni ted Stilles engaged In aeronaut leal and 
Hpnee activities". Subsection (g) of see. 2(11 authorizing per diem compeii- 
Hiitloti to nieniberH of the Council appointed from private* life whh repealed 
by Ptlblle Law K7-2<Jp / QJ

ntivp Office of the President, the National Aeronautics 
nnd Space Council (hereinafter called the “Council’’) 
which shall he composed of—

(1) the Vice President, who shall be Chairman 
of the Council;

(2) 111o See ret ary of State;
(8) the Secretary of Defense;
(4) the Administrator of the National Aeronau­

tics and Space Administration: and
(5) the Chairman of the Atomic Energy Com­

mission.
(b) The President shall from time to time designate 

one of the members of the Council to preside over meet­
ings of the Council during the absence, disability, or un­
availability of the Chairman.

(c) Each member of the Council may designate an­
other officer of his department or agency to serve on the 
Council as his alternate in his unavoidable absence.

(d) Each alternate member designated under sub­
section (c) of this section shall be designated to serve as 
such by and with the advice and consent of the Senate 
unless at the time of his designation he holds an office in 
the Federal Government to which he was appointted by 
and with the advice and consent of the Senate.

(e) It shall be the function of the Council to advise 
and assist the President, as he may request, with respect, 
to the performance of functions in the aeronautics and 
space field, including the following functions:

(1) survey all significant aeronautical and space 
activities, including the policies, plans, programs, 
and accomplishments of all departments and agen­
cies of the United States engaged in such activities;

(2) develop a comprehensive program of aero­
nautical and space activities to be conducted by de­
partments and agencies of the United States;
. (3) designate and fix responsibility for the direc­

tion of major aeronautical and space activities;
(4) provide for effective cooperation among all 

departments and agencies of the United States en­
gaged in aeronautical and space activities, and spec­
ify, in any case in which primary responsibility for 
any category of aeronaut ical and space art ivil ies has 
been assigned to any department or agency, which of 
those activities may be carried on concurrently by 
other departments or agencies; and

•(f») resolve di fferences arising among depart merits 
nnd agencies of the United Slates with respect to 
aeronautical and space activities under this Act, in­
cluding differences ns to whether a particular project 
is an aeronautical and space activity*

Alternate 
presiding 
•fticer.

Alternate 
members.

J’uiu’tfons..
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ru'cri‘fiiryC I (f) ^ie Council may employ a stall to lx? headed by 
Appointment a civilian executive secretary who shall lx> appointed 
eut'ion"f, n dJ’V the President by and with the advice and consent of 
r I. re "®**rthe Senate.2 The executive secretary, subject, to the 

' direction of the Council, is authorized to appoint and 
fix the compensation of such personnel, including not 
more than seven3 persons who may be appointed 
without regard to the civil service laws or the Classi­
fication Act of 1949 and compensated at not to exceed 
the highest rate of grade 18 o‘f the General Schedule

/ of the Classification Act of 1949, as amended,4 as
/ 

Security 
oheek.

may be necessary to perform such duties as may bo 
prescribed by the Council in connection with the per­
formance of its functions. Each appointment under 
the subsection shall be subject to the same security 
requirements as those established for personnel of 
the National Aeronautics and Space Administration 
appointed under section 203(b)(2) of this Act. Other 
provisions of law or regulations relating to Govern­
ment employment (except those relating to pay and 
retirement) shall apply to council employees reporting 
directly to the chairman to the extent that such pro­
visions are applicable to employees in the oflice or the 
Vice President.”

[(g)] Repealed."
’’Sec. 201(f). 72 Stnt. 42S. wns amended August 14, 1004. by the 

Federal Executive Salary Act of 1001. Public Law RS 426. title III, 
xec. 305(13)(A)f 7R Stat. 42!?)jwhlcli repealed the provision fixing the 
compensation ofShc ExecutlvI’Seeretary at the rate of $20,000 a year. 
In Its place. Public Law SR 420 (sec. 304(b). 7S Stnt. 422). amended, 
T(T.S.C. T()a>\to authorize the President to fix the compensation of the 
executive secretary at a rate of basic compensation not to exceed that, 
of level II (S30.000) of the Federal Executive Salary Schcdu 
tT S r ...........t  .........-' l.ii 14U—LtwvWM*
Sephonher n>-JnlHi, .fji 11|-4- i h|u prylrlvn -e——.49

a The number of such persons to be appointed by the executive secrctitry 
was Increased from three to seven hy Public Law ST-367, title II. sec. 20?, 
October 4 11)01 fi 5 Stnt. 702),

4 Six'. 2<>1 (f) xvas further amended by sec. 306(c) of Public I,aw RR- 
426 (7R Stnt. 42S). which repealed the provision fixing the compensation 
of the seven persons appointed thereunder nt not more than $10,000 a 
year and Inserted In Us (dace the provision for compensation at not to 
exceed the hlirhest rate of (IN 1S.

’Final sentence of sec. 201(f) added August 14, 1062. by Public Lnw 
R7-6R4. see. 7£7fi Sial. 3.RM. /• \

41 Public Lnw R7 26. sec. 1(b), April 25. 1061(75 Stnt. 47)repealed sec. 
201(g). 72 Stat. 420, which had provided for per diem compensation to 
tiie members appointed from private life.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Level 
Sa Ur 
Zod i

Eat n liu ah' men? • ^K<!* 2925 (11) There is hereby established the National 
Administrator.’At'fonnut ies mid Space Administration (hereinafter 

called the “Administration”). The Administration shall 
be headed by an Administrator, who shall be, appointed 
from civilian life by the President by and with the advice 
and consent of the Senate. Under the supervision and 
direction of the President, the Administrator shall be 
responsible for the exercise, of all powers and the dis- 

. charge of all duties of the Administration, and shall have 
authority and control over all personnel and activities 
thereof.

Deputy (b) There shall be in the Administration a Deputy
m n »ra or. ^jlninistrator, who shall be appointed from civilian life 

by the President by and with the advice and consent of 
the Senate and shall perform such duties and exercise 
such powers as the Administrator may prescribe. The De­
puty Administrator shall act for, and exercise the powers 
of, the Administrator during his absence or disability.
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Restriction. (c) The Administrator and the Deputy Administrator 

shall not engage in any other business, vocation, or em­
ployment while, serving as such.

T Tlir-F^lernlEveentlr" Salary Act of 11*04, Ritprn (see. 3OJJ4M!1). TH 
Stat. 423). rcpcalT’rl—ULc liiti crti n t><‘ In sec. 2<>2. 72 sta t.^ttmtlxlng tlie 
compensation of the Adtnrilt^MuUor and r>cputv^^d77sInlRtrator nt per 
annum rates of $22.*>OO ami 821 \7nr>- »u»'ncyH<ei\. In lieu thereof, the- 
positions of Administrator and 1 *cmi>?--"7UlmITN'ni wcr<> placed In 
level II ($30,000) and level IIL>rt28."i(M*). respect'veiy^f the Federal 
Executive Salary Schedilh^Jer'see. 303 of that Act (7$ 410, 5.
U.S.C. 2211). In ad'Utl^<s<s'. 303 places seven other NASA posm^ms In 
designated levels^>'f"*the Federal Executive Salary Schedule. (Scc'w^Jr 
pend lx A hiM»rlT>7) Title 5, U.S.I"., Oovernment Organization and Ein- 
pioyees^Fuhlle Law SO o54. Septemher 0, 11*00 lifted The Federal! 
E^Mfiulvc Salary Schedule as 5 U.S.C. 5311. (Sm> i'art til.)

FUNCTIONS OF THE ADMI.VIS'llLVITON
42 U.S.C.
2473. 
Functions.

Rules and 
regulations.

Employees: 
appointment 
and 
compensation.

Excepted 
positions.

Entrance 
grades: scion- 
title and 
engineering 
personnel.

Sec. 203. (a) The Administration, in order to carry 
out the purpose of I his Act, shall—

(1) plan, direct, and conduct aeronautical and' 
space activities;

(2) arrange for participation by the scientific
community in planning scientific measurements and 
observations to be made through use of aeronautical’ 
and space vehicles, and conduct or arrange for the 
conduct of such measurements and observations;, 
and y"-*--------- -------

(3) provide for the widest p&aMiw&^ind appro­
priate dissemination of information concerning its: 
activities and the results thereof.

(b) In the performance of its functions the Adminis­
tration is authorized—

(1) to make, promulgate, issue, rescind, and' 
amend rules and regulations governing the manner - 
of its operations and the exercise, of the powers • 
vested in it by law;

(2) to appoint and fix the compensation of such 
officers ami employees as may be necessary to carry 
out such functions. Such officers and employees shall 
be appointed in accordance with the civil-service laws 
and tnoir compensation fixed in accordance with the. 
Classification Act of 1949, except that (A) to the ex­
tent the Administrator deems such action necessary 
to the discharge of his responsibilities, he may ap­
point not more than four hundred and twenty-five 
of the scientific, engineering, and administrative per­
sonnel of the Administration without regard to such 
laws, and may fix the compensation of such personnel 
not in excess of the highest rate of grade IS of the 
General Schedule of the Classification Act of 1919, 
as amended, and* (B) to the extent the Adminis-

■CIuuho (A) of rpc. 203(b)(2). NR amended. XVNR further amend'd 
August 14, 1U04. to rend as nbove by sec. 300(d) (78 Shit. 420> of the 
Federal Executive Salary Act of llioi. supra. Original language of House 
(A) apnea red at 72 Stat. 420. and previous amendment * thereto appear 
In Public Law Stl IS1Z74 Stat. 15:!/ Public haw 87 307f 7C> Stat. ,l*H; 
Public I.aw 87-71'3. mi Stat. 80 A For annual report t<T Congress, RCV 
wpHUUlix A. x '

t rator deems such action necessary to recruit specially 
iqualified scientific mid engineering talent, lie may 
establish the entrance, grade for scientific and engi­
neering personnel without previous service in the



J7/ The Federal Executive Salary Act of 1964, supra (sec. 305(12),
i I

78 Stat.423), repealed the language in sec. 202, 72 Stat. 429, 

fixing the compensation of the Administrator and Deputy Admin­

istrator at per annum rates of $22,500 and $21,500, respectively. 

In lieu thereof, the positions of Administrator and Deputy 

Administrator were placed in level II ($30,000) and level III

($29,500), respectively, of the Federal Executive Salary Schedule.'

Act of 1964 placed ,seven

other NASA positions in designated levels of the Federal Executive

In addition, the Federal Executive Salary

Salary Schedule (78 Stat. 416 as amended, 5311-5317)

Cornpn£4,4'oh j

Level V 

I)ei>uty Administrator 
‘I IV > (j

Associate Administrator for Advanced Re­
search and Technology

Associate Administrator for Space Science and
Applications

Associate Administrator for Manned Space
Flight

Associate Deputy Administrator
Deputy Associate Administrator 
General Counsel —'

£ y p c o'f * ve -

Section 303 of the Federal Executive Salary Act of 
1064, Public Law 88-426, title III, August 14, 1964, 78 
St al. 416 (5 4—rS.(\ 2d I p-rov-ide^YlufT' the Admiffis- 
t rat or and Deputy Administrator and seven other desig­
nated offices and positions in NASA shall l>e com pen-  . . i
sated under the Federal Executive Salary Schedule/^.* Ike t 
thMj’llrrb'inK k.u.|.» and mimuil j .

Level II ($30,000) ArnfccM;
Administrat<ICVd. 1$ ’

D t* S i C

5 U.S.C
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Acquisition, 
construction, 
maintenance, 
etc., of 
pn>i>erty.

l.enso of 
building*.

Federal Government at a level up to two grades 
higher than the grade provided for such personnel 
under the General Schedule established by the Clas­
sification Act of 1949, and fix their compensation ac­
cordingly;

(3) to acquire (by purchase, lease, condemnation, 
or otherwise), construct, improve, repair, operate, 
and maintain laboratories, research and testin" sites, 
and facilities, aeronautical and space vehicles, 
quarters and related accommodations for em­
ployees and dependents of employees of the Ad­
ministration, and such other real and personal 
property (including patents), or any interest therein, 
as the Administration deems necessary within and 
outside the continental United States; to acquire by 
lease, or otherwise, through the Administrator of 
General Services, buildings or parts of buildings in 
the District of Columbia for the use of the Admin­
istration for a period not to exceed ten years with­
out regard to tne Act of March 3, 1877 (40 U.S.C. 
34);" to lease to other^such real and personal prop-

• Authority to lonxo building* In the District of Coluinbln won nddM 
to nee. 203(b) (3), 72 * Stu t. 430, by Public Law 80-20, Muy 13, 1059 
(73 Stilt. 21).

Dlnposiil of 
propent y.

Cafeterias and 
other facilities 
for employees.

Gifts.

Contracts, 
leases, 
ami other 
transactions.

Small-bnslness 
participation.

Agency 
cooperation 
in use of 
services, 
equipment, 
etc.

erty; to sell and otherwise dispose of real and 
personal property (including patents and rights 
thereunder) in accordance with the provisions of 
the Federal Property and Administrative Services 
Act of 1949, as amended (40 U.S.C. 471 et seq.); 
and to provide by contract or otherwise for cafe­
terias and other necessary facilities for the welfare- 
of employees of the Administration at its installa­
tions and purchase and maintain equipment there­
for;

(4) to accept unconditional gifts or donations of 
services, money, or property, real, personal, or mixed, 
tangible or intangible;

(5) without regard to section 3348 of the. Revised 
Statutes, ns amended (31 U.S.C. 529), to enter into 
and perform such contract s, leases, cooperative agree­
ments, or other transactions as may bo necessary 
in the conduct of its work and on such terms ns 
it may deem appropriate, with any agency or instru­
mentality of the I nited States, or with any State, 
Territory, or possession, or with any political sub­
division thereof, or with any person, firm, associa­
tion, corporation, or educational institution. To the 
maximum extent practicable and consistent with the 
accomplishment of the purpose of this Act, such 
contracts, leases, agreements, and other transactions 
shall be allocated by the Administrator in a manner 
which will enable small-business concerns to partici­
pate equitably and proportionately in the. conduct of 
the work of the Administration;

(6) to use, with their consent, the service, equip­
ment, personnel, and facilities of Federal and other 
agencies with or without reimbursement, and on a 
similar basis to cooperate with other public and pri-



Coordination 
with related 
activities.

Experts and 
consultants.

Advisory 
committees.

29—OHIO—LINO
viito agencies and instrumentalities in the use of 
services, equipment, and facilities. Each depart­
ment and agency of the Federal Government shall 
cooperate fully with the Administration in making 
its services, equipment, jiersonnel, and facilities 
available to the Administration, and any such de­
partment or agency is authorized, notwithstanding 
any other provision of law, to transfer to or to re­
ceive from the Administration, without reimburse­
ment, aeronautical and space vehicles, and supplies 
and equipment other than administrative supplies 
or equipment;

(7) to appoint, such advisory committees as may 
lx; appropriate for purposes of consultation and ad­
vice to the Administration in the performance of its 
functions;

(8) to establish within the Administration such 
offices and procedures as may be appropriate to pro­
vide for the greatest possible coordination of its 
activities under this Act with related scientific and 
other activities being carried on by other public and 
private agencies and organizations;

(9) to obtain services as authorized by section 15-
of the Act. of August 2, 1946 rates
not to exceed $100 per diem for individuals^^

Retired 0fileerg.

ClnlniH turn hint.
United Stilles.

Agreements for 
detail of mili­
tary personnel.

Employment 
of aliens.

. (C 456.3336;
350'(3 y
5 531-’5533)^04/)

(10 when determined by the Administrator to bo 
necessary, and subject to such security investigations 
as he may determine to be appropriate, to employ 
aliens without regard to statutory provisions pro­
hibiting payment of compensation to aliens;

[(H)] Repealed.10
10 Sec. 402(a) (.11) of flic Dual Compensation Act (Public Law SR—I4S, 

August 19. 19(14. 7S Stat. 495) repealed nee. 20.1(b) (11). 72 Stat. 431. 
which formerly authorized NASA "to employ retired commissioned oflb 
corn of the armed forces of the United States and compemnite them at 
the rate established for the positions occupied by them within the Ad­
ministration. subject only to the limitations in pay set forth iu HOC. 212 
of the Act-of—Tunc 30. 1932. as amended (5 U.S.C. 59a)." The Dual Coin- 
pensation Actf\5.J'.-iS'U'.. '.'Jill W4»rrrrC»fl'ect1 vc Dec. 1. 1904. was designed 
"to simplify, modernize and consolidate * * * the laws concerning the 
civilian employment of retired members of the uniformed services, * • 
Pertinent portions of the Dual Compensation Act are set forth In part 
11(b) of this document.

(12) with the approval of the President, to enter 
into cooperative agreements under which members 

•of the Army, Navy, Air Force, and Marine Corps 
may be detailed by the appropriate Secretary for 
services in the performance of functions under this 
Act to the same extent as that to which they might 
bo lawfully assigned in the Department of Defense;

(13) (A) to consider, ascertain, adjust, deter­
mine, settle, and pay, on behalf of tlie Ignited States, 
in full satisfaction thereof, any claim for $5,000 or 
less against the I’idled States for bodily in jury, 
death, or damage to or loss of real or personal 
property resulting fom the conduct of the Admin­
istration's functions as specified in subsection (a) 
of this section, where such claim is presented to the, 
Administration in writing within two years after the 
accident or incident out of which the claim arises;
and



Applleat Ion JL 
one year limit.

Killen a ml 
regulations.

Exemption 
from Adinlnla- 
tnitlvu Pro­
cedure Act.

,81*1111.; rhiiuu.
KeimburHf'ment 
to owners and 
tenants of hind.

laTiie Committee was abolished by Roorganixatlon Plan No. 4 of 1965, 
effective July 27. 1965 (30 federal Register 9353. July 2*. 1965, 79 Stat. 
JJJ19), and its functions were transferred to the President.
Liaison Committee consisting of—
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(B) if llir Administration consitlt'ps that a claim 

in excess of $5,000 is meritorious and would other­
wise 1h‘ covered by this paragraph, to report the 
facts and circumstances thereof to the Congress for 
its consideration;11 ancL __ ___

11 NASA, like other Federal agencies. can settle claims under the Fed- 
era I Tort Claims Act. Public Law SO-596. July IS. 196 d.sstilMTMnLNT-n----- -
Federal Tort Claims Act, expanded the authority-of Fedenil agencies to

(14) to reimburse, to the extent determined by 
the Administrator or his designee to be fair and 
reasonable, the owners and tenants of land and in­
terests in land acquired on or after November 1, 
1961, by the Ignited Slates for use by the Adminis­
tration by purchase, condemnation, or otherwise for 
expenses and losses and damages incurred by such 
owners and tenants’as a direct result of moving 
themselves, their families, and their possessions 
because of said acquisition. Such reimbuqsenuniL 
shall bo in addition to, bill fin <Tu pTic al ion of, 
any payments that may otherwise bo authorized by 
law to lai made to such owners and tenants. The 
total of |iny such reimbursement to any owner or 
tenant shall in no event exceed 25 per centum of the 
fair value, as determined by the Administrator, of the 
parcel of land or interest in land to which the reim- 

' bursement is related. No payment under this 
paragraph shall be made unless application therefor, 
supported by an itemized statement of the expenses, 
losses, and damages incurred, is submitted to the 
Administrator within one year from (a) the date 
upon which the parcel of land or interest in land is 
to be vacated under agreement with the Govern­
ment by the owner or tenant or pursuant to law, 
including but not limited to, an order of a court, or
(b) the date upon which the parcel of land or in­
terest in the land involved is vacated, whichever 
first occurs. The Administrator may perform any 
and all acts and make such rules and regulations 
as he deems necessary and proper for the purpose of 
carrying out this paragraph. All functions per­
formed under this paragraph shall be exempt from 
the operation of the Art of June 11,1946, as amended 

except as to the requirements 
of section 3 of said Act. Funds available to the 
Administration for the acquisition of real property or 
interests therein shall also be available for carrying 
out this paragraph.12

, 13 Sec. 29.3(b) (14) added by Public Law 87-584, sec. 0, August 14, 1962/ 
(70 Stat. 38A. ;

CIVILIAN-MILITARY LIAISON COMMITTEE

iStubaSiniinf-; ^ec. 204." (a) There shall be a Civilian-Military 
membership. ____________



Functhiiin.

Chairman, 
service of ac­
tive or retired 
officer.

liCHoliitlon of 
different es by 
I'resideut.

Sec. 204(d), "2 Stat. 432, was aincnded to read as alxive by (lie Iiiinl 
Compensation Act. sec. 401(g), August lit, 1 !U>4/'7x Sta|. 4lt<h«That part 
of sec. 204(d) which had referred to the compensation ’‘fixed by subsec. 
•(a)(1)" W(is repealed by see. 305(13) (II) of the federal Executive Salary 
Act of 11)114. siipniC"* Start. 423)jt>ut it was reenacted by see. 401(g) .of 
tile thud (,'ompcnxatlon Act. As*rrutcd above In footnote jj^~Hiere now is 
no provislou tixing compensation in sec. 204(a) (1).
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(1) ii ('hairman, who shall be (he head i hereof and 

who shall be appointed by the President, shall serve 
at (he pleasure of the President."

______________ i

>' Previous language In see. 2<)4Jn)(1), 72 Stat. 431. providing for com­
pensation of the Chairman at the rale of $2(1,000 per annum was repealed 
on August 14. 11014. Iiv the Federal Executive Salary Act of 1 !>U4. supra, 
sec. 30.1(13) in). 7S Stat. 423. No substitute provision was made to re­
place the language repealed.2»o» » U.K (', ‘71 )♦».-- ......................—~"~~J

(2) one or more representatives from the 
Department of Defense and one or more representa­
tives from each of the Departments of the Army, 
Navy, and Air Force, to be assigned by the Secretary 
of Defense to serve on the Committee without addi­
tional compensation; and

(3) representatives from the Administration, to 
be assigned by the Administrator to serve on the. 
Committee without additional compensation, equal 
in number to the number of representatives assigned 
to serve on the Committee under paragraph (2).

(b) The Administration and the Department of De­
fense, through the Liaison Committee, shall advise and 
consult with each other on all matters within their re­
spective jurisdictions relating to aeronautical and space, 
activities and shall keep each other fully and currently 
informed with respect to such activities.

(c) If the Secretary of Defense concludes that any 
request, action, proposed action, or failure to act on the. 
part, of the Administrator is adverse to the responsi­
bilities of the Department of Defense, or the Adminis­
trator concludes that any request, action, proposed - 
action, or failure to act on the part of the Department 
of Defense is adverse to the responsibilities of the Ad­
ministration, and the Administrator and the Secretary 
of Defense are unable to reach an agreement with respect 
thereto, either the Administrator or the Secretary of 
Defense may refer the matter to the President for his 
decision (which shall be final) as provided in section, 
201(e).

(d) Notwithstanding the provisions of any other law, 
any active or retired officer of the Army, Navy, or Air. 
Force may serve as Chairman of the Liaison Committee, 
without prejudice to his active or retired status as such 
officer. Any such active officer serving as Chairman of 
the Liaison Committee shall receive, in addition to his 
pay and allowances, including special mid incentive pays, 
an amount equal to the difference between such pay and 
allowances, including special and incentive pays, and the 
compensation fixed by subsection (a)(1) for such chair­
man. Any such retired officer serving as Chairman of 
the Liaison Committee shall receive the compensation 
fixed by subsection (a)(1) for such Chairman and his 
retired pay, subject to section 201 of the Dual Compen­
sation Act?"
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1 NTERNATIONAL COOPERATION

<- u.s.c. 2i7n. Sec. 205. The Adminisl rut ion, under t he foreign policy 
guidance of the. President, may engage in a program of 
international cooperation in work done pursuant to this 
Act, and in the peaceful applied ion of t he results thereof,, 
pursuant to agreements ma le by the President with the- 
advice and consent of the Senate.

REPORTS TO THE CONGRESS

tainmlnni78' Sec. 206. (a) The Adm in ist rat ion shall submit to the 
report <>f nasa President tor transmittal to the Congress, semiannually 
activities. nnj at Surh other times as it deems desirable, a report 

i of its activit ies and accomplishments.
PrcHhient’H (b) The President shall transmit to the Congress in 

January of each year a report, which shall include (1) a 
anngendoH. comprehensive description of the programmed activities 

and the accomplishments of all agencies of the United 
States in the field of aeronautics and space activities 
during the preceding calendar year, and (2) an evalua­
tion of such activities and accomplishments in terms of 
the attainment of, or the failure to attain, the objectives 
described in section 102(c) of this Act.

(c) Any report made under this section shall contain 
such recommendations for additional legislation as the 
Administrator or the President may consider necessary 
or desirable for the attainment of the objectives described 
in section 102(c) of this Act.

(d) No information which has been classified for 
reasons of national security shall be included in any 
report made under this section, unless such information 
has been declassified by, or pursuant to authorization 
given by, the President.

TITLE III—MISCELLANEOUS

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

42 u snc**2472 ^EC. 301. (a) The National Advisory Committee for 
Termination.*’' Aeronautics, on the effective date of this section, shall 
funcUoiiH?^ VLS8 to exist. On such date all functions, powers, 

^Xauties, and obligations, and all real and personal prop- 
—-----—erty, personnel (other than members of the Committee),

----- -—funds, and records of that organization, shall be trans­
ferred to the Administration.

I’rociirmcnt. (b) Section 2302 of title 10 of the United States Code 
is amended by striking out “or the Executive Secretary 
of the National Advisory Committee for Aeronautics.’’
and insert ing in lieu thereof “or the Administrator of the 
National Aeronautics and Space Administration.”; and 
section 2303 of such title 10 is amended by striking out 
“The National Advisory Committee for Aeronautics.” 
and inserting in lieu thereof “The National Aeronautics 
and Space Administration.”

security1; (c) The first section of the Act of August 26, 1950 
suspension of ), is amended by striking out “the I)irec-
eiut>iur National Advisory Committee for Aeronautics” and

inserting in lieu thereof “the Administrator of the 
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National Aeronautics and Space Administration”, and 
by striking out “or National Advisory Committee for 
Aeronautics” and inserting in lieu thereof “or National 
Aeronautics and Space Administration”.

(d) The Unitary Wind Tunnel Plan Art of 1949 (50 
Act of U.S.C. 511 515) is amended (1) by striking out “The

National Advisory Committee for Aeronautics (herein­
after referred to as the ‘Committee’)” and inserting in 
lieu thereof "The Administrator of the National Aero­
nautics and Space Administration (hereinafter referred 
to as the ‘Administrator’)”; (2) by striking out “Com­
mittee.” oH'Commit tee’s” wherever they appear and in­
serting in lieu thereof “Administrator’ and "Adminis­
trator’s”, respectively; and (3) by striking out “its” 
wherever it appears and inserting m lieu thereof “his”.

Effective ante. (e)10 This section shall take effect ninety days after

Publication 
In I'.a.

’’Effective September 30. 1958, by virtue of proclamation published In 
the Federal Register on September 25, 1958.

the date of (he enactment of this Act, or on any earlier 
date on which the Administrator shall determine, and 
announce by proclamation published in the Federal Reg­
ister, that the Administration has been organized and is 
prepared to discharge the duties and exercise the powers 
conferred upon it by (his Act.

TRANSFER OF RELATED FUNCTIONS

42 U.S.C. 2153. 
Trim for* to 
NASA.

Reports to 
Congress.

Sec. 302. (a) Subject to the provisions of this section, 
the President, for a period of four years after the date of 
enactment of this Act, may transfer to the Administra­
tion any functions (including powers, duties, activities, 
facilities, and parts of functions) of any other depart­
ment or agency of the United States, or of any officer or 
organizational entity thereof, which relate primarily to 
the functions, powers, and duties of the Administration 
as prescribed by section 203 of this Act. In connection 
with any such transfer, the President may, under this 
section or other applicable authority, provide for ap­
propriate transfers of records, property, civilian person­
nel, and funds.

(b) Whenever any such transfer is made before Janu­
ary 1, 1959, the President shall transput to the Speaker 
of the House of Representatives and the President pro 
tempore of the Senate a full and complete report con­
cerning the nature and effect of such transfer.

(c) After December 31,. 1958, no transfer shall bd 
made under this section until (I) a full and complete re­
port concerning the nature and effect of such proposed 
transfer has been t ransmit led by the President to the 
Congress, and (2) the first period of sixty calendar days 
of regular session of the Congress following the date of 
receipt of such report by the Congress has expired with­
out the adoption by the Congress of a conrirrivi|t resolu­
tion stating that the Congress does not favor such 
transfer.'



RcqulreiuentH.

Referral to 
KB.I.

42 U.S.C. 2454
Public Inspec­
tion ; excep­
tions.
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ACCESS TO INFORMATION

Sec. 303. Information obtained or developed by the 
Administrator in the performance of his functions under 
this Act shall be made available for public inspection, 
except. (A) information authorized or required by Fed­
eral statute to be withheld, and (BJ information classi­
fied to protect the national security: Provided, That 
nothing in this Act shall authorize the withholding of 
information by the Administrator from the duly author­
ized committees, of the Congress.

SECURITY

5. Sec. 304. (a) The Administrator shall establish such 
'■ security requirements, restrictions, and safeguards as he 

deems necessary in the inti-rest of the national security. 
InveHtigntloiiR. The Administrator may arrange with the Civil Service 

Commission for the conduct of such security or other 
personnel investigations of the Administration’s officers, 
employees, and consultants, and its contractors and sub­
contractors and their officers and employees, actual or 
prospective, as he deems appropriate; and if any such 
investigation develops any data reflecting that the indi­
vidual who is tire subject thereof is of questionable loy­
alty the matter shal be referred to the Federal Bureau of 
Investigation for the conduct of a full field investigation, 
the results of which shall be furnished to the Adminis­
trator.

(b) The Atomic Energy Commission may authorize 
any of its employees, or employees of any contractor, 
prospective contractor, licensee, or prospective licensee 
of tl^A^s^- Energy Commission or any other person 

-Authorized to have access to Restricted Data by the 
Atomic Energy Commission under subsection 145b. of 
the Atomic Energy Art of 1954 (42 U.S.C. 2165(b)), to 
permit any member, officer, or employee of the Council, 
or the Administrator, or any officer, employee, member 
of an advisory committee, contractor, subcontractor, or 
officer or employee of a contractor or subcontractor of 
the Administration, to have access to Restricted Data 
relating to aeronautical and space activities which is 
required in the performance of his duties and so certified 
by the Council or the Administrator, as the case may be, 
but only if (1) the Council or Administrator or designee 
thereof has determined, in accordance with the estab­
lished personnel security procedures and standards of 
the Council or Administration, that permitting such 
individual to have access to such Restricted Data will not 
endanger the common defense and security, and (2) 
the Council or Administrator or designee thereof finds 
that the established personnel and other security pro­
cedures and standards of the Council or Administration 
are adequate and in reasonable conformity to the stand­
ards established by the Atomic Energy Commission 
under section 145 of the Atomic Energy Act of 1954 
(42 U.S.C 2165). Any individual granted access to such 
Restricted Data pursuant to this subsection may ex­

Access to A EC 
restricted data.
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change such Data with any individual who (A) is an of­
ficer or employee of the Department of Defense, or any 
department or agency thereof, or a member of the armed 
forces, or a contractor or subcontractor of any such de­
partment, agency, or armed force, or an officer or em­
ployee of any such contractor or subcontractor, and (B) 
has been authorized to have access to Restricted Data 
under the provisions of section 143 of the Atomic Energy 
Act of 1354 (4-2 U.S.C. 2103).

(c) Chapter 37 of title IS of the United States Code 
vidintinn <>f (entitled Espionage and Censorship) is amended bv—

(1) adding at the end thereof the. following new 
sect ion:

*‘§790. Violation of regulations of National Aeronautics and 
Space Administration

“Whoever willfully shall violate, attempt to violate, 
or conspire to violate any regulation or order promul­
gated by the Administrator of the National Aeronautics 
and Space Administration for the protection or security 
of any laboratory, station, base or other facility, or part 
thereof, or any aircraft, missile, spacecraft, or similar 
vehicle, or part thereof, or other property or equipment 
in the custody of the Administration, or any real or 
personal property or equipment in the custody of any 
contractor under any contract with the Administration 
or any subcontractor of any such contractor, shall be 
fined not more than $5,000, or imprisoned not more than 
one year, or both.''

(2) adding at the end of the, sectional analysis 
thereof the following new item:

"H 799. Violation of regulations of National Aeronautics and 
Space Administration."

N’asa officers (d) Section 1114 of title IS of the United States Code, 
nnti empioyeoH. is amended by inserting immediately lie fore “while en­

gaged in the performance of his official duties’’ the follow­
ing: “or any officer or employee of the National Aeronau­
tics and Space Administration directed to guard and 
protect property of the United States under the admin­
istration and control of the National Aeronautics and 
Space Administration,”.

42 o.s.o. 2450. (e) The Administrator may direct such of the officers
uwfirearu^0 and employees of the Administration as he deems neces­

sary in the public interest to carry firearms while in the 
conduct of their official duties. The Administrator may 
also authorize such of those employees of the contractors 
and subcontractors of the Administration engaged in the

• protection of property owned by.the United States and 
located at facilities owned by or contracted to the United 
States as hr deems necessary in the public interest, to 
carry firearms while, in the conduct of their official duties.

FROrERTV RIGHTS IN INVENTIONS

invVimonM457, Sk<\ 305. (a) Whenever any invention is made in the 
“‘fj'*1'*... , performance of any work under any contract of the Ad- ja ‘i rortntince or « - . , •. , , . . •
work under ministration, and the Administrator determines that— 
contract.
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(1) the person who made the invention was em­

ployed or assigned to perform research, development, 
or exploration work and the invention is related to< 
the work he was employed or assigned to perform, or 
that it was within the scope of his employment duties,, 
whether or not it was made during working hours, 
or with a contribution by the Government of the use 
of Government facilities, equipment, materials, allo­
cated funds, information proprietary to the Gov­
ernment, or services of Government employees dur­
ing working hours: or

(2) the person who made the invention was not em­
ployed or assigned to perform research, develop­
ment, or exploration work, but the invention is never­
theless related to the contract, or to the work or 
duties he was employed or assigned to perform, and 
was made during working hours, or with a contri­
bution from the Government of the sort referred to
in clause (1), ; *

vmjMTtj-of such invention shall be the exclusive property of the 
U nited States, and if such invention is patentable a 

patent? " patent therefor shall be issued to the United States upon 
application made by the Administrator, unless the Ad­
ministrator waives all or any part of the rights of the 
United States to such invention in conformity with the 
provisions of subsection (f) of this section.

(b) Each contract entered into by the Administrator 
with any party for the performance of any work shall 
contain effective provisions under which such party shall 

provisionhfor furnish promptly to the Administrator a written report 
reporting containing full and complete technical information con- 
etc. cernmg any invention, discovery, improvement, or IN-

novation which may be made in the performance of any 
such work.

Patent 
application.

Patent 
IxHiiance to 
applicant.

(<•) No patent may be issued to any applicant other 
than the Administrator for any invention which appears 
to the Commissioner of Patents to have significant utility 
in the conduct of aeronautical and space activities unless 
the applicant files with the (’ommissioner, with the appli­
cation or within thirty days after request therefor by the 
Commissioner, a written statement executed under oath 
seting forth the full facts concerning the circumstances 
under which such invention was made and staling the re­
lationship (if any) of such invention to the performance 
of any work under any contract of the Administration. 
Copies of each such statement and the application to 
which it relates shall be transmitted forthwith by the 
Commissioner to the Administrator.

(d) I qxm any applicat ion as to which any such state­
ment has been transmitted to the Administrator, the 
Commissioner may, if the invention is patentable, issue 
a patent to the applicant unless the Administrator, within 
ninety days after receipt of such application and state­
ment, requests that such patent be issued to him on behalf 
of the United States. If, within such time, the Adminis­
trator files such a request with the Commissioner, the 
Commissioner shall transmit notice thereof to the appli­
cant, and shall issue such patent to the Administrator
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Patent0^ unless the applicant within thirty days after receipt of 
interferences, such notice requests a hearing before a Board of Patent 

Interferences on the question whether the Administrator 
is entitled under this section to receive such patent. The 
Board may hear and deternjine, in accordance with rules 
and procedures established for interference eases, the 
question so presented, and its determination shall be sub­
ject to appeal by the applicant or by the Administrator 
to the Court of Customs and Patent Appeals in accord­
ance with procedures governing appeals from deci­
sions of the Board of Patent Interferences in other
proceedings. '

tut'a'iiV rrl|u<"t (") Whenever any patent has been issued loanyappll- 
f'>rt'riu’iHfi'rr>r cam in conformity with subsection (d),and the Adminis- 
mietopntont. |ra(or thereafter has reason to believe that the statement.

filed by the applicant in connection therewith contained 
any false representation of any material fact, the Ad­
ministrator within live years after the date of issuance 
of such patent may file with the Commissioner a request 
for the transfer to the Administrator of title to such 
patent on the records of the Commisisoner. Not ice of any 
such request shall be transmitted by the Commissioner to 
the owner of record of such patent, and t itle to such patent 
shall be so transferred to the Administrator un­
less within thirty days after receipt of such notice such 
owner of record requests a hearing before a Board of 
Patent Interferences on the question whether any such 
false representation was contained in such statement. 
Such question shall be heard and determined^ and deter­
mination thereof shall be subject to review, tn the man­
ner prescribed by subsection (d) for questions arising 
thereunder. No request made by the Administrator under 
this sulisection for the transfer of title to any patent, 
and no prosecution for the violation of any criminal 
statute, shall be barred by any failure of the Adminis­
trator to make a request under subsection (d) for the 
issuance of such patent to him, or by any not ice previously 
given by the Administrator stating that he had no objec­
tion to the issuance of such patent to the applicant there­
for.

rV’iit h>“r (0 Under such regulations in conformity with this 
inventions. subsection as the Administrator shall prescribe, he may 

waive all or any part of the rights of the United States 
under this section with respect to any invention or class 
of inventions made or which may be made by any per- 

r-—~ son or class^i^ersons in the performance of any work
*—required by any contract of the Administration if the Ad­

ministrator determines that the interests of the United 
States will be served thereby. Any such waiver may be 
made upon such terms and under such conditions as the 
Administrator shall determine to lx> required for the 
protection of the interests of the United States. Each 
such waiver made with respect to any invention shall 
be subject to the. reservation by the Administrator of an 
irrevocable, nonexclusive, nont rnnsferable, royally free 
license for the practice of such invention throughout the 
world by or on behalf of the. 1 nit rd States or any for-



regulations,

Invciitlons bikI 
font rlbtHiotiK 
iu>nr J.

•rwTFmtni

HH-rrtn-Itt irt I n n 
irrAirTTmi^trit-

or discovery to which he hits title*, and to require that 
contractors or persons who retain title to inventions 
or discoveries under this section protect the inventions 
or discoveries to which the Administration has or may 
acquire a license of use.

(i) The Administration shall be considered a defense 
agency of the United States for the purpose of chapter 
17 of title 35 of I he I ’nited States ('ode.

( j) As used in this secj ion-..
(1) the term “person” menus any individual, 

partnership, corporation, association, institution, or 
other entity.

(2) the term “contract” means any actual or 
proposed contract, agreement, understanding, or 
other arrangement, and includes any assignment, 
substitution of parties, or subcontract executed or 
entered into thereunder; and

(3) the term “made”, when used in relation to 
any invention, means the conception or first actual 
reduction to practice of such invention.
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eigu government pursuant to any treaty or agreement 
with the United States. Each proposal for any waiver 
under this subsection shall be referred to an Inventions 
and Contributions Board which shall be established by 
the Adminisl rator within the Administ rat ion. Such 
Board shall accord to each interested party an opportu­
nity for hearing, and shall transmit Io the Administrator 
its findings of fact with respect to such proposal and its 
recommendations for action to be taken with respect 
thereto.

(g) The Administrator shall determine, and promul­
gate regulat ions specify ing the terms and conditions upon - 
which licenses will l>e granted by the Administration for 
the practice by any person (other than an agency of the

D A L />£ ”Tr4)f3 United States) of any invent ion for which the Adminis- 
rrcrrCC' t rat or holds a patent on behalf of the United States.

‘luoTm.utTTtnj (b) The Administrator is authorized to take all 
suitable and necessary steps to protect any invention 

In ti’ltlnh Ln Lnc IlfLu <111/1 In winlilva lliill
iwetHintlrm.

any person (as defined by 
ir technical contribut ion to

0>oar<) ') icd J (

contributions aw Aims

Sec. 30G. (a) Subject to the provisions of this section, 
the Administrator is authorized, upon his own initiative 
or upon application of any person, to make a monetary 
award, in s/plh amount and upon such terms as he shall 
determine’Io"bo warranted, to any person (as defined by 
section 305) for any scientific, or technical contribution to 
the Administration which is determined by the Adminis­
trator to have significant value in the conduct of aero­
nautical and space activities. Each application made 
for any suMi Award shall be referred to the Inventions 
and Contributions Board established under section 305 
of this Aet.xSuch Board shall accord to each such

-Xxwt an opportunity for hearing upon such application, 
, and shall transmit to the. Administrator its recommenda-

if'.'I t \ frj AA V : SB tion as to, the terms of the award, if any, to lx* made tq
such applicant for such contribution. In determining

-------- ----- ty I-MVti « r ■ n



39—OHIO—LINOJ
the terms and conditions of any award i In* Admini-t rat nr 
shall I ake into account—

•(1) the value of the contribution to the I bitted 
States:

(2) the aggregate amount of any sums which have 
been expended by the applicant, for the development 
of such contribution:

(3) the amount of any compensation (other than 
salary received for services rendered as an officer 
or employee of the Government-) previously received 
by the applicant for or on account of the use of such 
contribution by the United Slates: and

( I) such other factors as the Administrator shall 
determine, to be material.

o/awnr'd.’1"''nt (b) If more than one applicant under subsection (a) 
claims an interest in the same contribution, the Admin­
istrator shall ascertain and determine the respective in­
terest of such applicants, and shall apportion any award 
to be made with respect to such contribut ion unions such 
applicants in such proportions as he shall determine to 

'■ be equitable. No award max be made under subsection (a)
Surrender of with respect to any contribution—
cininiH to ’ (1) unless the applicant surrenders, by such means
compensation. ns ^he Administrator shall determine to be effective, 

all claims which such applicant may have to receive 
any compensation (other than the award made under 
this section) for the use of such contribution or any 
element thereof at any time by or on behalf of the 
United States or by or on behalf of any foreign gov­
ernment pursuant to any treaty or agreement with

i the United States, within the United States or at any
other place:

nnmunt'report (2) in any amount exceeding $100,000, unless the 
to Congress. Administrator has transmitted to the appropriate 

committees of the Congress a full and complete 
report concerning the amount and terms of, ahd the 
basis for, such proposed award, and thirty calendar 
days of regular session of the Congress have expired 
after receipt of such report by such commit tees.

4Lere

Authorization 
of nppropria-

Funds for 
emergency 
repairs.

APPROPRIATIONS17
17 For requirement of prior authorizing legislation, jiao—— 

Public Law SB-45.

Sec. 307. (a) There are hereby authorized to be appro­
priated such sums as may be necessary to carry out this 
Act, except that nothing in this Act shall authorize the 
appropriation of any amount for (1) the acquisition or 
condemnation of any real property, or (2) any other item 
of a capital nature (such as plant or facility acquisition, 
construction, or expansion) which exceeds $250,000. 
Sums appropriated pursuant to this subsection for the 
construction of facilities, or for research and develop­
ment activities, shall remain available, until expended.

(b) Any funds appropriated for the construction of 
facilities may be used for emergency repairs of existing 
facilities when such existing facilities are made inopera­
tive by major breakdown, accident, or other circum­
stances and such repairs are deemed by the Administra­
tor to be of greater urgency than the construction oUnew 
facilities. \

authorizations. (c) Notwithstanding any other provision of law, the 
authorization of any appropriation to the Administra­
tion shall expire (unless an earlier expiration is specifi­
cally provided) at the close of the third fiscal year follow­
ing the fiscal year in which the authorization was en­
acted. to the extent that such appropriation has not 

--tbx'-wXw^-actually been made." July 2!>, 1058.



42i Farewell Radio and Television Address to 
the American People. January 17, 1961

[ Delivered from the President’s Office at 8:30 p.m. ]

My fellow Americans:
Three days from now, after half a century in the service of our country, 

I shall lay down the responsibilities of office as, in traditional and solemn 
ceremony, the authority of the Presidency is vested in my successor.

1035
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This evening I come to you with a message of leave-taking and farewell, 
and to share a few final thoughts with you, my countrymen.

Like every other citizen, I wish the new President, and all who will 
labor with him, Godspeed. I pray that the coming years will be blessed 
with peace and prosperity for all.

Our people expect their President and the Congress to find essential 
agreement on issues of great moment, the wise resolution of which will 
better shape the future of the Nation.

My own relations with the Congress, which began on a remote and 
tenuous basis when, long ago, a member of the Senate appointed me to 
West Point, have since ranged to the intimate during the war and imme­
diate post-war period, and, finally, to the mutually interdependent during 
these past eight years.

In this final relationship, the Congress and the Administration have, 
on most vital issues, cooperated well, to serve the national good rather than 
mere partisanship, and so have assured that the business of the Nation 
should go forward. So, my official relationship with the Congress ends 
in a feeling, on my part, of gratitude that we have been able to do so 
much together.

11.
We now stand ten years past the midpoint of a century that has wit­

nessed four major ware among great nations. Three of these involved 
our own country. Despite these holocausts America is today the strongest, 
the most influential and most productive nation in the world. Under­
standably proud of this pre-eminence, we yet realize that America’s leader­
ship and prestige depend, not merely upon our unmatched material prog­
ress, riches and military strength, but on how we use our power in the 
interests of world peace and human betterment.

m.
Throughout America’s adventure in free government, our basic pur­

poses have been to keep the peace; to foster progress in human achieve­
ment, and to enhance liberty, dignity and integrity among people and 
among nations. To strive for less would be unworthy of a free and re­
ligious people. Any failure traceable to arrogance, or our lack of com­
prehension or readiness to sacrifice would inflict upon us grievous hurt 
both at home and abroad.
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Progress toward these noble goals is persistently threatened by the 
conflict now engulfing the world. It commands our whole attention, ab­
sorbs our very beings. We face a hostile ideology—global in scope, 
atheistic in character, ruthless in purpose, and insidious in method. Un­
happily the danger it poses promises to be of indefinite duration. Ta 
meet it successfully, there is called for, not so much the emotional and 
transitory sacrifices of crisis, but rather those which enable us to carry 
forward steadily, surely, and without complaint the burdens of a pro­
longed and complex struggle—with liberty the stake. Only thus shall we 
remain, despite every provocation, on our charted course toward perma­
nent peace and human betterment.

Crises there will continue to be. In meeting them, whether foreign or 
domestic, great or small, there is a recurring temptation to feel that some 
spectacular and costly action could become the miraculous solution to 
all current difficulties. A huge increase in newer elements of our de­
fense; development of unrealistic programs to cure every ill in agriculture; 
a dramatic expansion in basic and applied research—these and many 
other possibilities, each possibly promising in itself, may be suggested’ 

I as the only way to the road we wish to travel.
But each proposal must be weighed in the light of a broader considera­

tion: the need to maintain balance in and among national programs— 
balance between the private and the public economy, balance between 
cost and hoped for advantage—balance between the clearly necessary and 
the comfortably desirable; balance between our essential requirements as 
a nation and the duties imposed by the nation upon the individual; bal­
ance between actions of the moment and the national welfare of the 
future. Good judgment seeks balance and progress; lack of it eventually 
finds imbalance and frustration.

The record of many decades stands as proof that our people and their 
government have, in the main, understood these truths and have re­
sponded to them well, in the face of stress and threat. But threats, new 
in kind or degree, constantly arise. 1 mention two only.

IV.

A vital element in keeping the peace is our military establishment. 
Our arms must be mighty, ready for instant action, so that no potential 
aggressor may be tempted to risk his own destruction.

Our military organization today beans little relation to that known

1037



<J 421 Public Papers of the Presidents

by any of my predecessors in peacetime, or indeed by the fighting men 
of World War II or Korea.

Until the latest of our world conflicts, the United States had no arma­
ments industry. American makers of plowshares could, with time and 
as required, make swords as well. But now we can no longer risk emer­
gency improvisation of national defense; we have been compelled to create 
a permanent armaments industry of vast proportions. Added to this, 
three and a half million men and women are directly engaged in the de­
fense establishment. We annually spend on military security more than 
the net income of all United States corporations.

This conjunction of an immense military establishment and a large 
arms industry is new in the American experience. The total influence— 
economic, political, even spiritual—is felt in every city, every State house, 
every office of the Federal government. We recognize the imperative 
need for this development. Yet we must not fail to comprehend its grave 
implications. Our toil, resources and livelihood arc all involved; so is the 
very structure of our society. «

In the councils of government, we must guard against the acquisition 
of unwarranted influence, whether sought or unsought, by the military­
industrial complex. The potential for the disastrous rise of misplaced 
power exists and will persist.

We must never let the weight of this combination endanger our liberties 
or democratic processes. We should take nothing for granted. Only an 
alert and knowledgeable citizenry can compel the proper meshing of the 
huge industrial and military machinery of defense' with our peaceful 
methods and goals, so that security and liberty may prosper together.

Akin to, and largely responsible for the sweeping changes in our indus­
trial-military posture, has been the technological revolution during recent 
decades.

In this revolution, research has become central; it also becomes more 
formalized, complex, and costly. A steadily increasing share is con­
ducted for, by, or at the direction of, the Federal government.

Today, the solitary inventor, tinkering in his shop, has been over­
shadowed by task forces of scientists in laboratories and testing fields. In 
the same fashion, the free university, historically the fountainhead of free 
ideas and scientific discovery, has experienced a revolution in the conduct 
of research. Partly because of the huge costs involved, a government con­
tract becomes virtually a substitute for intellectual curiosity. For every
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old blackboard there are now hundreds of new electronic computers.
The prospect of domination of the nation’s scholars by Federal employ­

ment, project allocations, and the power of money is ever present—and 
is gravely to be regarded.

Yet, in holding scientific research and discovery in respect, as we should, 
we must also be alert to the equal and opposite danger that public policy 
could itself become the captive of a scientific-technological elite.

It is the task of statesmanship to mold, to balance, and to integrate 
these and other forces, new and old, within the principles of our demo­
cratic system—ever aiming toward the supreme goals of our free society.

v.
Another factor in maintaining balance involves the element of time. 

As we peer into society’s future, we—you and I, and our government— 
must avoid the impulse to live only for today, plundering, for our own 
ease and convenience, the precious resources of tomorrow. We cannot 
mortgage the material assets of our grandchildren without risking the loss 
also of their political and spiritual heritage. We want democracy to 
survive for all generations to come, not to become the insolvent phantom 
of tomorrow.

VI.

Down the long lane of the history yet to be written America knows that 
this world of ours, ever growing smaller, must avoid becoming a com­
munity of dreadful fear and hate, and be, instead, a proud confederation 
of mutual trust and respect.

Such a confederation must be one of equals. The weakest must come 
to the conference table with the same confidence as do we, protected as 
we are by our moral, economic, and military strength. That table, 
though scarred by many past frustrations, cannot be abandoned for the 
certain agony of the battlefield.

Disarmament, with mutual honor and confidence, is a continuing 
imperative. Together we must learn how to compose differences, not 
with arms, but with intellect and decent purpose. Because this need 
is so sharp and apparent I confess that I lay down my official responsi­
bilities in this field with a definite sense of disappointment. As one who 
has witnessed the horror and the lingering sadness of war—as one who 
knows that another war could utterly destroy this civilization which has 
been so slowly and painfully built over thousands of years—I wish I
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could say tonight that a lasting peace is in sight.
Happily, I can say that war has been avoided. Steady progress toward 

our ultimate goal has been made. But, so much remains to be done. 
As a private citizen, I shall never cease to do what little I can to help the 
world advance along that road.

VII.

So—in this my last good night to you as your President—I thank you 
for the many opportunities you have given me for public service in war 
and peace. I trust that in that service you find some things worthy; 
as for the rest of it, I know you will find ways to improve performance 
in the future.

You and I—my fellow citizens—need to be strong in our faith that 
all nations, under God, will reach the goal of peace with justice. May 
we be ever unswerving in devotion to principle, confident but humble 
with power, diligent in pursuit of the Nation’s great goals.

To all the peoples of the world, I once more give expression to 
America’s prayerful and continuing aspiration:

We pray that peoples of all faiths, all races, all nations, may have their 
great human needs satisfied; that those now denied opportunity shall 
come to enjoy it to the full; that all who yearn for freedom may ex­
perience its spiritual blessings; that those who have freedom will under­
stand, also, its heavy responsibilities; that all who are insensitive to the 
needs of others will learn charity; that the scourges of poverty, disease 
and ignorance will be made to disappear from the earth, and that, in the 
goodness of time, all peoples will come to live together in a peace guaran­
teed by the binding force of mutual respect and love.
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THE WHITE HOUSE

April 20, 1961

ME.NDRANIKJM FOR

VICE PRESIDENT

In accordance with our conversation I would like 
for you as Chairman of the Space Council to be in charge of 
making an overall survey of where we stand in space.

1. Do we have a chance of beating the Soviets by 
putting a laboratory' in space, or by a trip 
around the moon, or by a rocket to land on the 
moon, or by a rocket to go to the moon and 
back with a man. Is there any' other space 
program which promises dramatic results in 
which we could win?

2. How much additional would it cost?

3. Are we working 24 hours a day on existing 
programs. If not, why not? If not, will you 
make recommendations to me as to how 
work can be speeded up.

4. In building large boosters, should we put our 
emphasis on nuclear, chemical or liquid fuel, 
or a combination of these three?

5. Are we making maximum effort? Are we 
achieving necessary results?

I have asked Jim Webb, Dr. Weisner, Secretary 
McNamara and other responsible officials to cooperate with 
you fully. I would appreciate a report on this at the 
earliest possible moment.

(John F. Kennedy)

COPY
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Extract from

SPECIAL MESSAGE BY THE PRESIDENT Ohl URGENT NATIONAL NEEDS

TO A JOINT SESSION OF THE CONGRESS (as actually delivered)

May 25, 1961

Finally, if we are to win 'the battle that is now going on around the 

world between freedom and tyranny, the dramatic achievements in 

space which occurred in recent weeks should have made clear to us
i 

all, as did the Sputnik in 1957, the impact of this adventure on the 

minds of men everywhere, who are attempting to make a determination 

of which road they should take. Since early in my term, our efforts 

in space have been under review. With the advice of the Vice 

President, who is Chairman of the National Space Council, we have 

examined where we are strong and where we are not, where we may 

succeed and where we may not. Now it is time to take longer 

strides -- time for a great new American enterprise -- time for this 

nation to take a clearly leading role in space achievement, which in 

many ways may hold the key to our future on earth.

I believe we possess all the resources and talents necessary. But • 

the facts of the matter are that we have never made the national 

decisions or marshalled the national resources required for such 

leadership. We have never specified long-range goals on an urgent time 



schedule, or managed our resources and our time so as to insure their 

fulfillment.

Recognizing the head start obtained by the Soviets with their large 

rocket engines, which gives them many months of lead-time, and 

recognizing the likelihood that they will exploit this lead for some 

time to come in still more impressive successes, we nevertheless are 

required to make new efforts on our own. For while we cannot 

guarantee that we shall one day be first, we can guarantee that any 

failure to make this effort will make us last. We take an additional 

risk by making it in full view of the world -- but as shewn by the 

feat of astronaut Shepard, this very risk enhances our stature when 

we are successful. But this is not merely a race. Space is open to - 

us now; and our eagerness to share its meaning is not governed by 

the efforts of others. We go into space because whatever mankind 

must undertake, free men must fully share.

I therefore ask the Congress, above and beyond the increases 1 have 

earlier requested for space activities, to provide the funds which 

are needed to meet the following national goals:

First, I believe that this nation should commit itself to achieving 

the goal, before this decade is out, of landing a man on the moon 

and returning him safely to the earth. No single space project in this 

period will be more impressive to mankind, or more important for the 

long-range exploration of space; and none will be so difficult or 

expensive to accomplish. We propose to accerlate development of the 



appropriate lunar space craft. We propose to develop alternate 

liquid and solid fuel boosters, much larger than any now being 

developed, until certain which is superior. We propose additional 

funds for other engine development and for unmanned explorations - 

- explorations which are particularly important for one purpose which 

this nation will never overlook: the survival of the man who first 

makes this daring flight. But in a very real sense, it will not 

be one man going to the moon -- if we make this judgment affirmatively, 

it will be an entire nations For all of us must work to put him 

there.

Secondly, an additional 23 million dollars, together with 7 million 

dollars already available, to accelerate development of the ROVER 

nuclear rocket. This gives promise of some day providing a means for 

even more exciting and ambitious exploration of space, perhaps beyond 

the moon, perhaps to the very end of the solar system itself.

Third, an additional SO million dollars will make the most of cur- 

present leadership, by accelerating ths use of space satellites for 

world-wide communications.

Fourth, an additional 75 million dollars — of which 53 million 

dollars is for the Weather Bureau — will help give us at the earliest 

possible time a satellite system for world-wide weather observation,.

Let it be clear — and this is a judgment which the Members of Congress 

must finally make — let it be clear that I am -asking the Congress 

and the country' to accept a firm commitment to a new course of 



action -- a course which will last for many years and carry very 

heavy costs of 531 million dollars in fiscal 1962 --an estimated 

seven to nine billion dollars additional over the next five years. 

If we are to go only half way, or reduce our sights in the face of 

difficulty, in my judgment it would be better not to go at all.

Now this is a choice which this country must make, and I am confident 

that under the leadership of the Space Committees of the Congress, 

and the Appropriating Committees, that you will consider the matter 

carefully.

It is a most important decision that we make as a nation. But all of 

you have lived through the last four years and have seen the signifi­

cance of space and the adventures in space, and no one can predict 

with certainty what the ultimate meaning will be of mastery of space.

I believe we should go to the moon. But I think every citizen of 

this country as well as the Members of the Congress should consider 

the matter carefully in making their judgment, to which we have given 

attention over many weeks and months, because it is a heavy burden, 

and there is no sense in agreeing or desiring that the United States 

take an affirmative position in outer space, unless we are prepared 

to do the work and bear the burdens to make it successful. If we 

are not, we should decide today and this year.

This decision demands a major national commitment of scientific and 

technical manpower, material and facilities, and the possibility of 

their diversion from other important activities where they are already



thinly spread. It means a degree of dedication, organization and 

discipline which have not always characterized our research and 

development efforts. It means we cannot afford undue work stoppages, 

inflated costs of material or talent, wasteful inter-agency rivalries 

or a high turnover of key personnel.

New objectives and new money cannot, solve these problems. They could 

in fact, aggravate them further -- unless every scientist, every’ 

engineer, every serviceman, every technician, contractor, and 

civil servant gives his personal pledge that this nation will move 

forward, with the full speed of freedom, in the exciting adventure 

of space.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

WASHINGTON 25, v. C.

The Honorable Robert S. Kerr June 22, 1961
Chairman, Senate Committee on ’ • ----- ----  -----
Aeronautical and Space Sciences

My dear Senator Kerr,

As you suggested during my recent discussion before the 
Committee, I will attempt to put in writing the remarks I made 
as to the significance of the program recommended by the President 
for landing a man on the moon and his safe return by the end of 
the decade to the present and future welfare of this nation.

The attainment of the goal stated by the President requires 
extensive research and development in almost every'branch of 
science and technology at the frontiers of knowledge in these 
various fields. New materials and components must be developed 
to function in the extreme cold and the extremely low pressures 
of outer space, at the extreme speeds, and at the extreme 
temperatures attained in rocket combustion chambers and on the 
outer surface of bodies reentering the atmosphere at high speed. 
New developments in propulsion, in electronics,' in communications, 
in guidance and control techniques, in computer techniques, are 
necessary in order to accomplish the task/.- New Information in the 
life sciences, including the effects of the radiations encountered 
in 'outer space,the Effects of ‘ ldngoperidds'-df  •■weightlessness,: and 
long... expo sure to a completely closed environment -^all.these are 
required and will provide new basic information about the 
performance of the human body under adverse conditions. This 
new knowledge and experience in the space sciences and tech­
nologies will provide the sound basis for applying our new- 
found knowledge to the design of space vehicles for a variety 
of purposes, some now foreseen, others unthought of at present. 
These.* applications include not only space vehicles for scientific 
research, for communications systems, for meteorological obser­
vation, and presently unforeseen civil uses, but also space- 
vehicles for potential applications in the national defense. 
Space technology, like aeronautical technology, can be applied 
to military systems, and we must be well advanced in this 
technology to avoid its possible exploitation against us.

Equally important is the fact that these developments in 
science and technology are transferable to other applications 
in oux4 industrial society. We have had repeated*evidence in 



r., history of the development of the automobile, the airplane, 
the nuclear reactor of the transferability of developments

\ these fields to other industrial applications. The develop- 
of space science and technologies strengthens our whole 

dustrial base and serves as insurance against technological 
^elescence. Education will profit. The discipline of co- 
v-ration in a great national effort may well be the instrument 
; great social gain. Many hope that space may be an area 

, '.x*ve all the nations of the world may learn to work together 
the benefit of all men.

The setting of the difficult goal of landing a man on 
.moon and return to earth has* the highly important role 

? accelerating the development of space science and tech- 
-.elegy, motivating the scientists and engineers who are engaged 
_n this effort to move forward with urgency, and integrating 
:neir efforts in. a way that cannot be accomplished by a dis­
tance ted series of research investigations in the several 
Jields. It is important to realize, however,‘that'the real 
-alues and purposes are not in the mere accomplishment of man 
retting foot on the moon but rather in the great cooperative 
national effort in the development of science and technology 

ch is stimulated by this goal.

The billions of dollars requred in this effort-are not 
scent on the moon; they are spent in the factories, workshops,- 
and laboratories of our people for salaries, for new materials, 
and supplies, which in turn represent income to"others. It 
13 unfortunate that space exploration is still so new that 
:’:umeys of man to the moon are synonymous with foolish or 
'isionary enterprises as described in science fiction. Fifty 
rears ago flying through the air had the same connotations— 
risky, expensive, useful only as a sport. Our lack of 
appreciation of the potentialities of aeronautics extended 
■/'.rough the early years, forcing the Wright Brothers, to go 
abroad. We entered the first World War with no"design 
capability and no manufacturing experience, dependent 
completely on foreign designs. Only after the war did we 
>cgin to devote effort to research in the new-aeronautical 
technology. We must not undergo the same experience in space 
science and technology. The national enterprise involved 
’a the goal of manned lunar landing and return within the 
-ecade is an activity of critical Impact on the future of • 
>hls nation as an industrial and military power, and ■ 

a leader of a free world.

/s/ Hugh L. Dryden
Deputy Administrator
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373 Address at Rice University in Houston on the Nation’s 
Space Effort. September in, 1962

Preside::! Pitzer, Mr. Vice President, Gov­
ernor, Congressman Thomas, Senator Wiley, 
and Congressman Miller, Mr. Webb. Mr. 
Bell, scientists, distinguished guests, and 
ladies and gentlemen:

I appreciate your president having made 
mean honorary visiting professor, and I will 
assure you that my firs: lecture will be .very 
brief.

I am delighted to be here and I'm par­
ticularly delighted to be here on this 
.occasion.

We meet at a college noted for knowledge, 
in a city noted for progress, in a State noted 
for strength, and we stand in need of all 
three, for we meet in an hour of change and 
challenge, in a decade of hope and fear, in 
an age of both knowledge and ignorance. 
The greater our knowledge increases, the 
greater our ignorance unfolds.

Despite the striking fact that 'most of the 
scientists that the world has ever known are 
alive and working today, despite the fact 
that this Nation’s own scientific manpower 
is doubling every 12 years in a rate of 
growth more than three times that of our 
population as a whole, despite ;hat, the vast 
stretches of the unknown and the un­
answered and the unfinished still far out­

strip our collective comprehension.
No man can fully grasp how far and how 

fast we have come, but condense, if you will, 
the 50,000 years of man’s recorded history 
in a time span of but a half-century. Stated 
in these terms, we know very little about the 
first 40 years, except at the end of them 
advanced man had learned to use the skins 
of animals to cover them. Then about 10 
years ago, under this standard, man emerged 
from his caves to construct other kinds of 
shelter. Only 5 years ago man learned to 
Write and use a cart with wheels. Christian­
ity began less than 2 years ago. The print­
ing press came this year, and then less than 
2 months ago, during this whole 50-year 
span of human history, the steam engine 
provided a new source of power.

Newton explored the meaning of gravity. 
Last month electric lights and telephones 
and automobiles and airplanes became avail­
able. Only last week did we develop peni­
cillin and television and nuclear power, and 
now if America’s new spacecraft succeeds 
in reaching Venus, we will have literally 
reached the stars before midnight tonight.

This is a breathtaking pace, and such a 
pace cannot help but create new ills as it 
dispels old, new ignorance, new problems,

663
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new dangers. Surely tl.c opening vistas of 
space promise high costs and hardships, as 
well as high reward.

So it is not surprising that some would 
have us stay where we are a little longer to 
rest, to wait. But this city of Houston, this 
State or Texas, this country of the United 
States was not built by those who waited 
and rented and wished u> kml; behind them. 
This country was conquered by those who 
moved forward—and so will space.

William Bradford, speaking in 1630 of 
the founding ot the Plymouth Bay Colony, 
said that all great and honorable actions are 
accompanied with great difficulties, and both 
must be enterprised and overcome with 
answerable courage.

If this capsule history of our progress 
teaches us anything, it is that tan, in his 
quest for knowledge and progress, is deter­
mined and cannot be deterred. The explora­
tion of space will go ahead, whether we join 
in it or not, and it is one of the great adven­
tures of ah time, and no nation which 
expects to be the leader of other nations can 
expect to stay behind in this ce for space.

1 hose who came before us made certain 
that this country rode the first waves of the 
industrial revolutions, the first waves of 
modern invention, and the first wave of 
nuclear power, and this generation does not 
intend to founder in the backwash of the 
coming age of space. We mean to be a part 
or it—we mean to lead it. For the eyes of 
the world now look into space, to the moon 
and to the planets beyond, and we have 
vowed that we shall net see it governed by a 
hostile flag of conquest, but by a banner of 
freedom and peace. We have vowed that 
we snail not see space filled with weapons 
or mass destruction, but with instruments of 
knowledge and understanding.

Yet the vows of this Nation car. only be 
fulfilled if we in this Nation are first, and, 
therefore, we intend to be first. Tn short, our 
leadership in science and in industry, our 
hopes for peace and security, our obligations 
to ourselves as well as others, all require us 

to ma ice th. is effort, to solve these mysteries, 
to solve them for the good of all men, and to 
become the world’s leading space-faring 
nation.

We set sail on this new sea because there 
is new knowledge to be gained, and new 
rights to be won, and they must be won and 
used for the progress ot all people. For space 
science, like nuclear science and all technol­
ogy, has no conscience of its own. Whether 
it will become a force for good or ill depends 
on man, and only if the United States oc­
cupies a position of pre-eminence can we help 
decide whether this new ocean will be a sea 
of peace or a new terrifying theater of war. 
1 do not say that we should or will go unpro­
tected against the hostile misuse of space any 
more than we go unprotected against the 
hostile use of land or sea, but I do say that 
space can be explored and mastered without 
feeding the fires of war, without repeating 
the mistakes that man has made in extending 
his writ around this globe of ours.

There is no strife, no prejudice, no nation­
al conflict in outer space as yet. Its hazards 
arc hostile to us all. Its conquest deserves 
the best of all mankind, and its opportunity 
for peaceful cooperation may never come 
again. But v*hy, some say, the moon? Why 
choose this as our goal? And they may well 
ask why climb the highest mountain. Why, 
35 years ago, fly the Atlantic? Why does 
Kicc play Texas? '

We choose to go to the moon. We choose 
to go to the moon in this decade and do the 
other things, not because they are easy, but 
because they are hard, because that goal 
will serve to organize and measure the best 
cf our energies and skills, because that chal­
lenge is one that we are willing to accept, one 
we are unwilling to postpone, and one which 
we intend to win, and the others, too.

It is for these reasons that I regard the 
decision last year to shift our efforts in space 
from low to high gear as among the most 
important decisions that will be made dur­
ing my incumbency in the Office of the 
Presidency.
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In the last 24 hours we have seen facilities 

now being created for the greatest and most 
complex exploration in man’s history. We 
have felt the ground shake and the air shat­
tered by the testing of a Saturn C-i booster 
rocket, many times as powerful as the ?.tlas 
which launched John Glenn, generating 
power equivalent to 10,000 automobiles with 
their accelerators on the floor. We have seen 
the site where five l'-l rocket engines, each 
one as powerful as all eight engines of the 
Saturn combined, will be clustered together 
to make the advanced Saturn missile, as­
sembled in a new building to be built at 
Cape Canaveral as tall as a 48-story structure, 
as wide as a city block, and as long as two 
lengths of this field.

Within these last 19 months at least 45 
satellites have circled the earth. Some 40 of 
them were “made in the United States of 
America” and they were far more sophisti­
cated and supplied far more knowledge to 
the people of the world than those of the 
Soviet Union.

The Mariner spacecraft now on its way to 
Venus is the most intricate instrument in 
the history of space science. The accuracy 
of that shot is comparable to firing a missile 
from Cape Canaveral and dropping it in 
this stadium between the 40-yard lines..

Transit satellites arc helping our ships at 
sea to steer a safer course. Tiros satellites 
have given us unprecedented warnings of 
hurricanes and storms, and will do the same 
for forest fires and icebergs.

We have had our failures, but so have 
others, even if they do not admit them. And 
they may be less public.

To be sure, we a1"' behind, and will be 
behind for some tin 1 manned flight. But 
we do not intend to stay behind, and in this 
decade we shall make up and move ahead.

The growth of our science and education 
will be enriched by new knowledge of our 
universe and environment, by new tech­
niques of learning and mapping and obser­
vation, by new tools and computers for 
industry, medicine, the home as well as the 
school. Technical institutions, such as Rice, 
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will reap the harvest of these gains.
And finally, the space effort itself, while 

still in its infancy, has already 'created a 
great number of new companies, and tens 
of.thousands of new jobs. Space and related 
industries are generating new demands in 
investment and skilled personnel, and this 
city and this State, and this region, will 
share greatly in this growth. What was 
once the furthest outpost on the old frontier 
of the West will be the furthest outpost on 
the new frontier of science and space. 
Houston, your City of Houston, with its 
Manned Spacecraft Center, will become the 
heart of a large scientific and engineering­
community. During the next 5 years the 
National Aeronautics and Space Adminis­
tration expects to double the number of 
scientists and engineers in this area, to in­
crease its outlays for salaries and expenses 
to $60 million a year; to invest some $200 
million in plant and laboratory facilities; 
and to direct or. contract for new space 
efforts over $1- billion from this Center in 
this City.

To be sure, all this costs us all a good 
deal of money. This year’s space budget is 
three times what it was in January 1961, 
and it is greater than the space budget of the 
previous 8 years combined. That budget 
now stands at $5,400 million a year—a 
staggering sum, though somewhat less than 
we pay for cigarettes and cigars every year. 
Space expenditures will soon rise some more, 
from 40 cents per person per week to more 
than 50 cents a week for every man, woman, 
and child in the United States, for we have 
given this program a high national priority— 
even though I realize that this is in some 
measure an act of faith and vision, for we do 
not now know what benefits await us. But 
if I were to say, my fellow citizens, that we 
shall send to the moon, 240,000 miles away 
from the control station in Houston, a giant 
rocket more than 300 feet tall, the length of 
this football field, made of new metal alloys, 
some of which have r>ot yet been invented, 
capable of standing heat and stresses several 
times more than have ever been experienced,
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fitted together with a precision better than 
the finest watch, carrying all the equipment 
needed for propulsion, guidance, control, 
communications, food and survival, on an 
untried mission, to an unknown celestial 
body, and then return it safely to earth, re­
entering the atmosphere at speeds of over 
25.000 mih’s per hour, causing heat about 
half that of the temperature of the sun—• 
almost as hot as it is here today—and du all 
tills, and do it right, and do it first before this 
decade is out, then we must be bold.

I’m the one who is doing all the work, 
so we just want you to stay cool for a 
minute. [Laughter]

However, I think we’re going to do it, 
and I think that we must pay what needs 
to be paid. I don't think we ought to 
waste any money, but I think we ought to 
do the job. And this will be done in the 
decade of the sixties. It may be done while 
some of you are still here at school at this 
college and university. It will be done dur­
ing the terms of office of some of the people 
who sit here on this platform. But it will 
be done. And it will be done before the 
end of this decade.

Sept. 12 [37.;]
I am delighted that this university is 

•playing a part in putting a man on the moon 
as part of a great national effort of the 
United States of America.

Many years ago the great British explorer 
George Mallory, who was to die on Mount 
Everest, was asked why did he want to 
climb it. He said, "Because it is there."

Well, space is there, and we’re going to 
climb it, and the moon tutJ ihu phm«*iN m'u 
there, and new hopes for knowledge and 
peace are there. And, therefore, as we set 
sail we ask God’s blessing on the most 
hazardous and dangerous and greatest 
adventure on which man has ever embarked.

Thank you.

note: The President spoke in the Rice University 
Stadium at 10 a.m. In his opening words he 
referred to Or. K. S. Pitzer, President of the 
University, Vice President Lyndon B. Johnson, Gov­
ernor Price Daniel of Texas, Representative Albert 
Thomas of Texas, Senator Alexander Wiley of 
Wisconsin, Representative George P. Miller of Cali­
fornia, James E. Webb, Administrator, National 
Aeronautics and Space Administration, and David 
E. Bell, Director of the Bureau of die Budget,
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The manned lunar landing program docs not include our satellite :,.• 
applications activities. Thera are two such program areas under way 
and supported separately: meteorological satellites and communica­
tions satellites. The meteorological satellite program has developed ■' 
the TIROS system, which has already successfully orbited si:: spacecraft. . 
•and which has provided the foundation-for the joint NASA-Weather Bureau 
planning for the national operational meteorological satellite system. -

In.addition to the direct support of the space program and the 
training of new technical and scientific personnel, the’university i

This system will center on the use of the Nimbus satellite which is 
presently under development, with an initial research and development 
flight expected at the end of 1953. The meteorological satellite • 
developments have formed an important position for this nation in 
international discussions of peaceful uses of space technology for 
world benefits.

' -. «:• 
hT:!

“ ' NASA has under way a research and development effort directed toward
the early realisation of a practical communication satellite system.

•In this area, NASA is working with the Department of Defense on the ' 
/ Lyncom (ctaLdnary, 2^-hour orbit, communications satellite) project 
..in.which the Department of Defense is providing ground station support 

. for NASA’s spacecraft development; and with commercial’interests, for 
• example, ATLT on the Tclstar project. The recent "Communications 
F .^Satellite Act of 1952” makes NASA responsible for advice, to and ccopera-
^..on with the new Communications Satellite Corporation, as well as for 

'. launching operations for the research and/or operational needs of the . 
/•.Corporation. The details of such procedures will have to be defined .

. after the establishment of the Corporation. It is clear,; however, 
- - 'that this tremendously important application of space technology will 
'/ be dependent.on NASA's support for early development and implementation. .

In our space program, the university is the principal institution 
devoted to and designed for the production, extension, and communication 
of new scientific and technical knowledge. In doing its job, the uni­
versity intimately relates the training, of people to the knowledge 
acquisition process of research. Further, they are the only institu­
tions which produce more trained people. Thus, not only do they yield ’• ' 
fundamental knowledge,'but they are the sources of the scientific and 
technical manpower needed generally . for NASA to meet its program • • •< *
Objectives. : J •
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groups on. the present-day problems of economics political, and social 
growth, Xn this regard, NASA is encouraging the universities to work 
vita local induct ria?.» labor, and governmental, leaders to develop vaya 
and means through which the tools developed in the space program can 
also be utilised by the local leaders in working on their own growth 
problems. .This program is in its infancy, but offers great premise in 
the working out of now ways through which economic growth can be 
generated by.tha spin-off from our space and related research and 
technology. . . . .

The Rational Space Program also serves as the base for international 
projects of significant technical and political value. The peaceful 
purposes of these projects have bean of importance in opening the way 
for overseas tracking and date acquisition sites necessary for manned 
flight end other programs which,, in many cases, would otherwise have 
been unobtainable 
hove been opened to co 
technical value. Thes< 

These international activities do not in most cases require special 
funding; indeed, they have brought participation resulting in modesL 
savings. Nevertheless, this program of technical, and political value 
can be maintained only as an extension of the underlying on-going 
programs, many of which are not considered part of the moaned lunar 
landing program, but of importance to space science and direct 
applications. .

of new instrumentation and experimento reflecting the 
and talent of foreign scientists. The cooperation of other countries *- 
indispensable to the ultimate achievement of communication satellite 
systems and the allocation of needed radio frequencies -- has boon 
obtained in the form of overseas ground terminals contributed by those 
countries. International exploitation and enhancement of the meteoro­
logical experiments through the .synchronized participation of acme 
35 foreign nations represent another by-product of the applications 
program and one of particular interest to the less developed nations, 
including the neutrals, and even certain of the Soviet bloc satellite ■ 
nations.

In summarizing the views which are hold by Dr. Dryden, Dr. Seamans1, 
and myself, and which have guided cur joint efforts to develop the 
National Space.Program, I would emphasize that the manned lunar landing

Geographic areas of special scientific significance 
icrativa sounding rocket ventures of immediate 
programs have opened channels for the introduction . 

special competence'

Intemo.ticr.nl
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2 will gain tangible ‘benefice 
clcntii 
4

;/;'V In aeronautical and space research, W2 new have a-program under 
;r'.jY.;y-.' way’ that will insure that wa era covering the essential areas of the . 
£..••;•/■"unknown.’1 Perhaps of one thing only can we be certain; jthnt'tha 
X-X. ability to go into space’and return at will increases the likelihood 
;.:" if of new basic knowledge on the order of the theory that led to nuclear 
XX-X fission.

program, although of highest national priority, will.not by it’pelf 
create the pre-eminent position we seek. The present•interest of the 
United States in terns of our scientific posture end increasing prestige, 
and our future interest in terms of having an adequate scientific and 
technological base for space activities beyond the manned lunar landing, 
demand that we pursue an adequate, well-balanced space program in all 
areas., including those not directly related to the manned lunar landing. 
L'e strongly believe th 
from such-a total accu 
data as well as’ from the greatly increased strength of our educational - 
institutions. For these reasons, we believe it would not be in the 
nation’s long-range interest to cancel or drastically curtail on-going j 
space science and technology devalopneat pregrams in order to increase.? 
the funding of the manned lunar landing program in fiscal year 1963.

Elites. . It should be realized that savings to the Government from this 
^Cancellation would be a smell fraction of this total since considerable. . 
' effort has already boon expanded in fiscal year 1963. ’ However, even .
if -the full amount could be realized, we would strongly recommend 
•against thio action.

' , ■ Ths fiscal year 1963 budget for major hardware development and
X flight missions not part of the manned lunar landing program, as well . 

.as the university program, totals $400 million. This is the amount 
which the manned space flight program io short. Cancellation of <■ 
this effort would eliminate all nuclear developments, our international 
sounding rocket projects, the joint U.S.-Italian San Marcos project 
recently signed by Vico Presido.it Johnson, all of our planetary and

Finally, we believe that a supplemental appropriation for fiscal 
; year 1953 is not nearly so important as to obtain for fiscal year 1964' 

the funds needed for the continued vigorous prosecution .of the manned 
lunar landing program ($4.6billion) ard for.the continuing devalcpment 
of our program in space science ($670 million), advanced 'research and 

’ technology ($263 million) , space application ($1’35 million), and .< 
‘ advanced manned flight including nuclear propulsion ($485 million).. •

Presido.it
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In this discussion, I<have ccvorcd most of the detailed questions in 
your memorandum. Let me, however, deal with them individually, even if 
this requires some repetition. ' .

1. Mould our costs be reduced if wo proceeded toward the lunar landing 
st s slower pace? Conversely, might a slower pace involve greater rather 
than lower costs?

Our judgment, dosed on e:rperionce, is that a slower pace 
would involve greater total costs. We arc continuing examin­
ation of the program for information bearing cn this question.

2. Xs there any validity to the assertion that costs arc (recessive 
because we are stretching the limits of the state of the art?

Ho. The required a*ti V d «. A 0 *,r in the state of the art are 
well within our roach. Indeed, in many cases, employing the 
present state of the art would be a more difficult or more 
expensive way to solve our problems.

3. Is there any basis for the assertion that without previous unmanned 
exploration of the lunar surface vc may find that'wo have designed equip­
ment inadequate to deal with the conditions which exist there?

It is true that we are paying an engineering penalty 
for this lack of information, however, the problem involves 
only the landing gear of the Lunar Excursion Module. 17a 
plan to select a sufficiently conservative design of this 
gear to provide reasonable assurance of its effectiveness. 
If later information.obtained from the unmanned lunar pro­
grams indicates the necessity, us will modify the design*.

4. Is there any basic for the assertion that cur lunar efforts might 
have greater success at lower cost id wo slowed the pace to permit greater 
scientific understanding of the environment?

We have already dealt with the questions of lower 
cost, lie do not believe that a slower pace would lead 
to significantly reduced costs. The degree of success 
in Project Apollo flight missions is not at issue. Pollow­
ing the practice established in Project Mercury, we intend 
to commit astronauts to flight only after we have taken all 
necessary and reasonable precautions.

As to the question of scientific understanding of 
the environment, present data leads us to believe that 
radiation and the incidence of micrometeoroide do not 
impose serious design problems. The only major question 
about the environment is the strength and condition of • 
the lunar surface at the point of landing.
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In this regard, w will proceed o.s stated previously on the 
basis of a very consoxvntxva ass option* Va will not design equip* 
xaant involving this assumption until wo rnusL; we will retain a 
high decree of flexibility to change the design if necessary; and 
ve will assurcQ stringent requirements based upon all ox the facts 
available and Caking: into conn idem t ion ell reputable export opin* 
ion. nevertheless, them will reran ixi scare risk that this aspect 
ex the program will be more aspensiva or. tyjra difficult than v? 
now c::pact< - ' -•'

As stated earlier, cone calculated tislcs are being taken in 
tliis program. Indeed, calculated risks oust be taken in any major 
research and dcvelopniont program conducted at my pace to moot any 
deadline. A good cose con always bo smdc for delaying any hardware 
decision until morn inforriction io available* But if we were to 
allow caution to dominate all other considerations, vo would fail 
to proceed at all* By carrying this sort ci arsuroent to its on trema, 
one night even malco the statement tint if all of our assumptions 
about the environment ata wrong, it night ba impassible to go to 
the moan at all*

5, THxat can da said in response to the repotted assertion by persons 
cuts ide of 1F*L1 that this is 2 "'crash program?" Ehen doos an "orderly, 
fast-paced program" uo eerie a "crash program?"

The term "crash program" is generally used to denote one 
in which the cost is not the tnajor consideration, in which sev­
eral parallel approaches rrc taken for the solution of each 
major problem, and in which wartime’ and du.lt ip la shifts are 
utilised to a vary large dagroe. ttee cf those statements <SXJ 
■y m.rue for Project Apollo.

As to tha. orderliness cf the approach, it night be noted 
that following the President’s statement of Nay, 1951, FA£A 
first reorganised its headquarters and selected major sites. 
Following several m-onths of study, the Saturn 7
launch vehicle program was initiated in baceabar, 1951. Ik re 
than a million man-hours of engineering studies preceded the 
announcer io at cf tentative decision ex* the lunar orbit rondcs- 
vuus node of flight in July, 1932, end several months of 
additional studies were conducted before that decision was

*? *W*? <-x /•» • A. *.**.^^» *, * Ts 4 -•$. r * <• | *| /• ‘J f» t* ■? . *"
vvil^XtrlCu rw^l ^vVvu;«zJZ} x «4 •»/*«• G- Ox '

have built up t!^c scope cf our efforts rapidly, but the pro* 
grass is fully under control. ..->■'

I would rar.be eno additional observation regarding■ the pace of the effort. 
This yrograrr !v~> been under wry for r,oro than two years. It has generated 
a. me ion tun of Its own. Hvo.a if we were to find tb_at somo other paca would 
have boon a mono desir.7.0Io one to have selected, a cm jar change in pace would. 
have to be carefully considered in view of the attendant inefficiencies which 
would accrue by virtue of tho change itseif. This country learned through 
its experience with ths missile programs cf tea 1950’s of the waste involved
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NASA HEADQUARTERS

MEMORANDUM for Mr. D. B. Holmes - M

June 25> 196Z

The Administrator has requested a document for high level 
government use which will deal with some of the questions 
which have been raised about the nature and pace of our pres­
ent civilian space effort.

As you are aware, the pace of the effort -- the question, 
"What is magic about getting to the moon by 1970" -- has been 
under sharp attack in many quarters. In responding to this 
argument, I would appreciate any comment and factual informa­
tion which you and your associates can give me in answer to 
the following questions:

1. Would our costs be reduced if we proceeded toward the 
lunar landing at a slower pace? Conversely, might a slower 
pace involve greater rather than lower costs?

2. Is there any validity in the assertion that costs are 
excessive because we are stretching the limits of the state of 
the art?

3-. Is there any basis for the assertion that without pre 
vious unmanned exploration of the lunar surface we may find 
that we have designed equipment inadequate to deal with the 
conditions which exist there?

4. Is there any basis for the assertion that our lunar 
efforts might have greater success at lower cost if'we slowed 
the pace to permit greater scientific understanding of the 
environment?

5. What can be said in response to the‘repeated asser­
tion by persons outside NASA that this is a "crash program." 
When does an "orderly, fast-paced program" become a "crash 
program"? . '

Anything which you can give me which will support a stron 
statement in defense of our present level of effort and lunar 
target dates will be appreciated.

As a separate item, I would appreciate anything you can 
supply which would support the conclusion that an indirect 



benefit from the space program will be the development of new 
management techniques which will be of value to industry.

Because of our deadline requirements, I would appreciate 
having this material by July 8 - earlier, if possible.

Thanks.
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COPY
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THE VICE PRESIDENT 
Washington

July 31, 1963

Dear Mr. President:

This is in response to your memorandum of July 29, 1963, 
in which you asked two questions regarding the moon pro­
gram and our military space requirements.

There was no Administration moon program until your 
message to Congress in May 1961, The previous 
Administration undertook studies on this question, but no 
commitment for hardware, facilities, or schedule was 
made.

It is not possible to ascribe a quantitative measure to the 
military spin-offs from the non-military portion of the 
space program. However, all of the scientific and engi­
neering ability and experience in space has direct or 
indirect value, no matter whether it is now being applied 
to military or non-military missions.

NASA’s manned space flight program will contribute 
competence in rendezvous technique, in control and guidance 
systems, in life protection measures, and in improvement 
in propulsion. All of these have military significance and 
can materially contribute to military control in space.

The space program is expensive, but it can be justified as 
a solid investment which will give ample returns in security, 
prestige, knowledge, and material benefits.

This reply has been concurred in by all members of the Space 
Council.

Sincerely,

/s/ Lyndon B. Johnson

Lyndon B. Johnson

Ths President
The White House

COPY
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Manned Space Flight: Apollo
Apollo is the third step in NASA’s manned space 

flight program. Its goals:
* To land American explorers on the moon and 

bring them safely back to earth.
* To establish the technology required to meet 

other National interests in space.
* To achieve for the United States pre-eminence 

in space.
Apollo was preceded by Project Mercury which 

pioneered the technology and man’s capabilities 
for manned space flight and by Gemini which sig­
nificantly extended the technology and experience 
gained through Mercury. Both Mercury and Gemini 

ere programs in which astronauts test piloted 
pacecraft which were largely experimental. Apollo, 

on the other hand, calls for an operational space­
craft capable of carrying astronauts safely to and 
from another body in the solar system.
LUNAR ORBIT RENDEZVOUS

Three methods were considered to accomplish 
the manned lunar landing mission. They were: 1) 
direct flight of a full-size spaceship from the earth 

to the moon and back, 2) launching two separate 
sections of a spaceship from earth into orbit, 
joining them together, and sending them as a 
single spacecraft to land on and take off from 
the moon; and 3) launching the whole spacecraft 
from earth to lunar orbit and landing a section 
of the craft on the moon while the other part 
waits in orbit for the landing craft to return.

The third method, called lunar orbit rendezvous, 
was chosen after careful study. This method re­
duced significantly the rocket power required for 
landing on and taking off from the moon. More­
over, a craft using the earth-orbital rendezvous 
method (2) would weigh more than twice as much 
as the one using the lunar-orbit rendezvous meth­
od, mainly because of additional fuel.

APOLLO SPACECRAFT
The Apollo spacecraft assembly is 82 feet tall 

and weighs about 45 tons. It is composed of three 
modules (separable units or “blocks”), plus an 
adapter and a launch escape system (LES).

* REPLACES VOL. Ill, NO. 1

Lunar Module of Apollo spacecraft, piloted 
by two astronauts, moments after touch­
down on the moon.



2

COMMAND MODULE
The Command Module (CM) is the only module 

which will return to earth from the lunar mission. 
It contains the crew’s living compartment and all 
the controls for the various in-flight maneuvers. 
Similar in shape to a cone, this module has a 
bottom width of 13.8 feet and stands about 12 
feet high. It consists of two shells: a pressurized 
inner crew compartment and an outer heat shield. 
Launch weight is about 12,000 pounds. More 
elaborately equipped for human comfort than either 
the Mercury or Gemini spacecraft, the Apollo CM 
contains a pilot cockpit for three astronauts. It 
has two side windows, a crew hatch window, and 
two rendezvous windows which face toward the 
nose of the CM.

The Apollo Environment Control System (EOS) is 
similar to that of the Gemini spacecraft. It supplies 
pure oxygen in the cabin at 5 psi (pounds per 
square inch), a temperature of approximately 75° 
with a humidity index between 40% and 70%.

LAUNCH ESCAPE SYSTEM
On top of the Command Module at launch is the 

Launch Escape System (LES) tower, with rocket 
motors similar to those used on the Mercury escape 
system. The LES is 33 feet tall and weighs about 
8,200 pounds. With this tower and motors, the 
launch pad Apollo spacecraft (without its booster) 
has a total height of 82 feet. It is almost as tall 
as the combined Mercury-Atlas vehicle that placed 
John Glenn in orbit on America’s first manned 
orbital flight in 1962.

The LES is designed to separate the command 
module from the rest of the launch vehicle should 
an emergency occur on the launch pad or shortly 
after lift-off. The system rockets the command 
module a safe distance away from the launch 
vehicle and to an altitude high enough for para­
chutes in the module to function for descent to 
earth. The LES is jettisoned about 35 seconds after 
ignition of the launch vehicle’s second stage.

2

2 Techniques considered for the 
lunar landing mission.

3 Apollo Command Module.
4 Apollo spacecraft.

SERVICE MODULE
Beneath the Command Module at launch is the 

Service Module, a cylindrical unit 12.8 feet in 
diameter and 22 feet tall, weighing 55,000 pounds. 
It contains the spacecraft's electrical power supply 
equipment and its primary propulsion system, 
which produces 22,000 pounds of thrust. This 
stop-and-restart engine will be used for several im­
portant maneuvers while the spacecraft is moon­
bound. It will also be used to slow the spacecraft 
to go into lunar orbit, to make midcourse correc­
tions while earth-bound.

Having fulfilled all these functions during the 
round trip, the Service Module will be jettisoned 
prior to the Command Module’s reentry into the 
earth's atmosphere.

ADAPTER
Under the Service Module, at launch, is the 

adapter section which connects the Apollo space­
craft to the third stage of the Saturn V launch 

vehicle and serves as the housing for the Lunar 
Module (LM), the lunar landing vehicle.

The adapter section is a fairing 28 feet tall. 
It is 12.8 feet in diameter at the top to match 
the width of the Apollo spacecraft. At the bottom 
it flares out to a diameter of 22 feet in order to 
match the width of the Saturn V booster’s third 
stage (S-IVB). Weight of the adapter section is 
about 4,000 pounds.

LUNAR MODULE
The Lunar Module (LM), which weighs approxi­

mately 35,000 pounds, is the flight unit that will 
detach from the orbiting Command and Service 
Modules and descend to the moon’s surface with 
two of the three astronauts aboard. Called the “bug” 
because of its appearance, it has two windows that 
will serve as “eyes” for the landing maneuvers, a 
tubular “mouth” for entry and exit, and four 
spidery “legs” for steady support after lunar 
touchdown.

3



The LM has its own complete guidance, propul­
sion, computer, control, communications, and en­
vironmental control systems, all with at least one 
and sometimes two backup systems. These pre­
cautions are necessary because landing on the 
moon will be the lunar mission’s most critical 
phase.

The LM’s descent propulsion system has a throt­
tle control—its rocket engine’s thrust power can 
be varied from low to high (1,050 pounds to 10,500 
pounds) in order to control the lunar touchdown 
flight with great precision. The pilots will use this 
engine to provide braking thrust for the moon 
landing.

The final descent can be slowed to 3 mph at an 
altitude of 15 feet, but if the LM should drop at 
twice this speed, its four jointed steel-truss legs 
can absorb the landing shock without harm to the 
craft or crew. The legs are also designed to land 
on slopes up to 12 degrees in slant, or to retain 
balance if one or two legs sink into a layer of dust 
as much as 12 inches deep.

The LM is a two-stage vehicle. The bottom stage 
contains the rocket engine and legs for lunar land­
ing. For the return trip, this stage also serves as 
the “launch platform’’ for the upper stage, which 
includes the cabin for the astronauts and the ascent 
engine. The ascent engine propels the upper stage 
from the lunar surface for rendezvous and docking 
with the CSM (combined Command and Service 
Modules) which had remained in lunar orbit.

GUIDANCE AND NAVIGATION
The Apollo space navigation system includes two 

relatively conventional units—inertial guidance 
platform and flight pattern computer. A third unit 
is an optical space sextant with which the astronauts 
will take sightings of the earth, moon, and reference 
stars to check out their position before each 
maneuver.

ASTRONAUT WARDROBE
The Apollo crewmen will have a changeable 

wardrobe for wear at different times. On the trip, 
two of the men (in rotation with the third) may 
relax in their “constant wear garment,” a two-piece, 
close-fitting garment which covers all the body ex­
cept the head and hands.

The third man will be in the Apollo space suit, 
with “accordion” joints (bellows principle) for 
flexible ease in walking, bending, or moving his 
limbs, and a helmet that has a pivoted visor for 
4

6

5 Model of Apollo Lunar Module.
6 The Apollo launch vehicles, (see text page 7)
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carries out an experiment in a simulated lunar crater.

8 Test of Apollo pressure suit.

quick closing and sealing.
The same type of space suit will be worn by the 

two LM astronauts who explore the moon. Under­
neath the pressure suit will be a special under­
garment interwoven with a fine network of water­
circulating tubes to carry away body heat. Covering 
the entire space suit will be a “thermal garment,’’ 
or a white coverall with hood, to protect the astro­
naut from blistering sunshine on the airless moon. 
Finally, a “meteoroid cape’’ on his back will protect 
him from micrometeoroid dust which may rain down 

i the moon at high speed. Meteoroids that would 
penetrate the cape are calculated to be rare.

An important unit of the Apollo space suit system 
is the strap-on backpack for lunar exploration which 
includes a 4-hour oxygen supply, two-way radio, 
heat-dumping radiator, and dosimeter (radiation 
gauge). Partial radiation protection is built into the 
space suit fabric.

LAUNCH VEHICLES
The Apollo launch vehicles are the Saturn I, 

Uprated Saturn I, and the Saturn V.
(1) The Saturn I developed 1.5 million pounds 

of thrust in its first stage (S-l) through the cluster­
ing of eight H-l rocket engines burning RP-1 
(refined kerosene) and LOX (liquid oxygen). Its 

second stage (S-IV) had six RL-10-A3 engines 
burning liquid hydrogen and LOX, producing 90,000 
pounds total thrust. With a diameter of 21.5 feet 
and standing 125 feet tall (without spacecraft), this 
two-stage vehicle delivered a payload of 22,000 
pounds into low earth orbit.

The Saturn I has placed the Command and 
Service Modules of the Apollo spacecraft into orbit 
in unmanned test flights and has been used to 
launch the Pegasus micrometeoroid technology 
satellites. The Saturn I program was completed in 
1965 with ten successes in as many launches.

(2) The Uprated Saturn I has an improved ver­
sion of the Saturn I first stage and a new and 
more powerful second stage—the S-IVB. The Up­
rated Saturn I is designed to launch the first 
manned Apollo flights into earth orbit.

The second stage (S-IVB) has one J-2 engine 
which burns liquid hydrogen and LOX and produces 
200,000 pounds thrust. Low earth-orbit payload 
for the Uprated Saturn I is 40,000 pounds.

(3) The Saturn V is a vehicle of gigantic size and 
power. The first stage (S-IC) has a diameter of 33 
feet and is powered by a cluster of five F-l engines, 
each developing 1.5 million pounds of thrust, for a 
total of 7.5 million pounds.

The Saturn V second stage (S-lI) has a cluster

7



craft during actual missions.

io An Apollo-Saturn V test vehicle.

of five J-2 engines that furnish a total of 1 million 
pounds of thrust. The Saturn V’s third stage 
(S-IVB) is identical with the Uprated Saturn I s 
second stage and produces 200,000 pounds of 
thrust.

This immense three-stage booster is 281 feet 
tall. The entire Apollo-Saturn V assembly will stand 
365 feet high at the launch pad and will weigh 6 
million pounds fueled before a moon flight. It will 
furnish the power to boost the Apollo Command, 
Service, and Lun^r Modules into both manned earth 
orbital and lunar flights.

The mighty Saturn V launch vehicle will be able 
to launch 140 tons into a low earth orbit at a speed 
of 5 miles per second (mps), and accelerate 47.5 
tons of payload to an escape velocity of 7 mps. 
This means that both the Apollo spacecraft and the 
Saturn V third stage will go into parking orbit, after 
which the S-IVB will re-ignite and add speed of 2 
8

mps to send the spacecraft on its way to the moon.

UNMANNED MOON EXPLORATION
Three manned spacecraft programs are contrib­

uting to planning for manned landings by providing 
close-range pictures and other information about 
the moon. The first of these was Ranger, completed 
in 1965, which telecast close-ups of selected lunar 
areas before crashing as intended on the moon.

Another spacecraft is Lunar Orbiter which takes 
sharp close-range photographs of extensive areas 
from relatively low orbits around the moon. The 
photographs are being used primarily to select sites 
for manned landings. In a closely coordinated effort, 
Surveyor spacecraft are soft-landed on the moon to 
transmit pictures and other information about the 
lunar surface in their vicinity. These are coor­
dinated with the broader overhead views provided 
by Lunar Orbiters. | '



TRAINING
Astronaut training for the Apollo program in­

cludes the “basic space training’’ of the Mercury 
and Gemini programs along with the new Apollo 
specialties which are added from time to time, 
among them:

* “Moon Trips’’ in trainers that provide a realis­
tic simulation of travel through space, descent to 
the moon, and return to earth.

* “Lunar Obstacle Course,’’ a 328-foot-wide 
simulation of the moon’s rugged surface, complete 
with craters up to 50 feet wide and 15 feet deep, 
large boulders, a dust layer, and fissures over which 
to jump. A suspension harness reduces an astro­
naut's weight to the moon’s value (1 /6th earth 
weight).

* “Space Suit Workouts,” during which astro­
nauts wear experimental Apollo pressure garments 
to practice walking, bending, opening of visor, and 
other operations.

MOON FLIGHT TRACKING SYSTEM
A network of tracking stations around the world 

was established for Project Mercury; augmented 
for Gemini, and redesigned and rebuilt for Apollo.

One group of network stations will follow the 
Apollo spacecraft at launch, during earth orbit, and 
again at the end of the flight after the moon trip 
is finished.

As the spacecraft leaves earth orbit and starts 
toward the moon, it passes from range of these 
stations. Tracking then switches to a second group 
of stations whose powerful transmitters and sensi­
tive receivers are dependable for communications 
at great distance.

These stations have huge 85-foot diameter dish­
shaped antennas and are similar in appearance to 
those which communicate with spacecraft, such as 
Mariner, millions of miles away in the vicinity of 
Mars or Venus or orbiting the sun.

Located at Goldstone, California; Madrid, Spain; 
and Canberra, Australia, they stand approximately 
one-third of the earth’s circumference (120°) apart. 
As the rotating earth cut offs one station’s direct 
line of contact with the spacecraft on its way to the 
moon or back, the next station rises above the 
horizon and takes over.

When the returning Apollo, speeding toward 
earth at 25,000 mph, enters the range of the 
earth-orbital tracking chain, these stations go into 
operation again and monitor the vital reentry and 
recovery.
10 x Rendezvous docking simulator enables astronauts to practice the last 200 feet of lunar orbit rendezvous and docking.



Sequence of major events in Apollo lunar landing mission.

FLIGHT TO THE MOON
The first U.S. manned flight to the moon will 

take place sometime before the end of this decade. 
The mission will begin with launch of the 365-foot 
Apollo-Saturn V vehicle. The first and second stages 
will be jettisoned after burning all their propellants, 
but the third stage will burn only enough to place 
itself and the three-module Apollo spacecraft in 
“parking” orbit about 100 miles high.

Later, when the lunar “launch window” (best 
period of time for takeoff) is open, the third stage 
will retire and add enough speed for the Apollo 
spacecraft to escape from earth orbit.

On the way to the moon, the crew will reorient 
the combined Command and Service Modules 
(CSM) and dock (link-up) the nose of the Command 
Module with the nose of the Lunar Module (LM). 
The CSM then extracts the LM from the adapter 
section and the third stage of the launch vehicle.

Mid-course maneuvers may be made if the lunar 
trajectory, or flight path, requires adjustment. The 
maneuvers are accomplished by firing the Service 
Module’s 22,000-pound-thrust rocket engine.

By about 54 hours after launch, earth’s gravity 
will have slowed the spacecraft gradually from 
about 25,000 mph to about 2,500 mph. When it 
enters the area where the moon’s gravitational field 
is dominant, the spacecraft will be accelerated to­
ward the moon.

About 64 hours after launch, the spacecraft will 
near the moon at a speed of about 5,200 mph and 
the astronauts will apply the retro power of the 
Service Module propulsion system for about 6 
minutes to slow the spacecraft down to about 3,600 
mph. This will cause the craft to swing into a lunar 
orbit about 80 miles high. For the lunar landing, 
two men will transfer into the LM.

After about 68 hours of mission time, the LM 
will separate from the CSM with a difference in 
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velocity of about 3 mph and will move away about 
735 feet. The descent engine will then put the LM 
into a transfer orbit at a velocity of 3,500 mph. 
The LM will coast until an altitude of about 49,500 
feet is reached; then powered descent will begin. 
Powered descent will take the LM to the hover 
altitude of 200 feet, where either a manual or auto­
matic hover-to-touchdown procedure will be initi­
ated. In either method, the engine will be cut off 
at LM altitude of about 15 feet, giving the LM a 
lunar impact speed of about 3 mph.

ASTRONAUT EXPERIMENTS ON THE MOON
Plans call for the astronauts to stay on the moor* 

about 18 hours. Of this time, they will work on 
experiments for two separate 3-hour periods, in 
between which they will have about 6 hours of 
sleep. The remaining time will be spent on such 
matters as equipment checks, meals, making ready 
for experiments, post-landing inspection, and prepa­
ration for take-off.

The most important parts of the astronauts' 
duties are their radioed descriptions, photographs, 
and direct telecasts of the moon and the 60 pounds 
of assorted rock samples they are to bring home 
in vacuum-sealed containers. In addition, the astro­
nauts are to set up a group of Lunar Surface Ex­
periments which will continue to radio their infor­
mation to earth for as long as a year. The experi­
ments are designed to report on such scientific 
phenomena as temperature changes, radiation 
levels, moonquakes, and micrometeoroids (tiny 
particles of matter in space).

RETURN FLIGHT TO THE EARTH
When the time arrives for leaving the moon's 

surface and joining the orbiting CSM, the lower 
stage of the LM will be used as a launching pad 
and left behind on the moon. /

1 Lift Off.

3 S-ll Stage Separation, S-IVB Stage Thrusting.

2 Jettison Launch Escape System

4 Earth Orbit Insertion of the S-IVB Stage and Spacecraft

Translunar Injection. 6 Turnaround of CSM. 13



7 Docking and Separation of Spacecraft From S-IVB

9 Transfer to LM

8 Lunar Orbit Insertion

11 Final Descent

io LM Separation

13 Ascent Stage Liftoff

15 LM Jettison

6 Transearth Injection

14 LM Ascent—CSM Docked

With launch timed for rendezvous with the orbit­
ing CSM, the LM ascent stage will ascend to an 
altitude of 80 miles and dock with the CSM. After 
the two astronauts have transferred to the CSM, 
the LM will be jettisoned and left in moon orbit. 
The Service Module’s rocket engine will be ignited 
to build up lunar escape velocity of 5,460 mph. 
About 29,000 miles outward, the spacecraft will 
reach the point where the earth’s gravitational in­
fluence becomes dominant. Then, subject to the 
earth’s pull, the CSM will return at ever-increasing 
speed until it reaches the same velocity at which 
the spacecraft left earth—about 25,000 mph.

After using its propulsion for final course cor­
rections, the Service Module will be jettisoned, leav­
ing the Command Module to plunge into the earth’s 
atmosphere.

At the velocity of 25,000 mph, reentry will be 
trickier for the Apollo spacecraft than it was for 
the Gemini or Mercury spacecraft. The Command 
Module must enter the top of the earth’s atmos­
phere and transfer into an earthbound ballistic 
path. The safe “reentry corridor” - will be only 40 
miles wide, while the angle of attack (slant toward 
earth horizontal) must be kept between 5y2° to 
71/2°.

Apollo’s reentry temperature will be about 
5,000°F. As in Mercury and Gemini, the heat shield 
will protect the crew as air resistance rapidly cuts 
velocity to a safe point for parachute deployment 
and landing.

From earth launch to earth touchdown, the total 
moon trip time will be approximately 198 hours, or 
about 8 days.

, 15



17 CM.SM Separation 18 Entry into Earth Atmosphere

19 Main Parachute Deployment 20 Spacecraft Recovery
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