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MANNED SPACE FLIGHT COMES OF AGE
AS PROJECT MERCURY NEARS ITS END

Manned space flight comes of age as the NASA Manned Spacecraft wventer's
Project Mercury -- America's initial step into space -- approaches its end.
Actively participating in this new age is Man, presently led by the Nation's
seven astronauts, given the part by organization of NASA on October 1, 1958,

Project Mercury's passing will sadden many who dedicated themselves
to its successful development, But that sentiment will pass quickly, for
Project Apollo brings realization of man's ancient desire -- his feet upon
the surface of the Moon. '

Mercury has been a difficult but inspiring, vastly informing and re-
warding task. In the short time since its official inception, the project
has passed through stages of research, development, engineering, design,
manufacture, and unmanned and manned ballistic flight tests,

Thus, the project nears its conclusion with the coming manned arbital
flight. Man's capability in the once alien environment of spacs i~ being
confirmed. More ambitious undertakings, including manned exploraticn of
space and the distant planets, can now be performed.

Accomplishments to date, though, include more far reaching ars:s than
just the.'Mercury spacecraft,

One of these areas is expanded, sclid management capability fc: con-
duct of manned space flight research activity. The Manned Spaczascraft Center
-- with a large cooperative support organization composed of a ~izecble seg-
ment of the Dzpartment of Defense, civilian industry, scientifi arc researan
organization, and elements of the entire NASA -- now represents a méjor
management resource.

A second area includes developed and expanded industrial ~.owlc. and
capacity for design and manufacture of very complex spacacraft and rzlated
systems.
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Suild-up of well underway flight operations is the third area. New
launch capabilities and techniques have been checked and proven, whils new
greund rules on flight safety and crew protection have evolved,

A fourth area encompasses the Earth-girdling tracking, data collec-
tion and flight control network -- the Mercury world-wide trackirg system.

The fifth of these areas concerns a developed pool of trained space
pilots. The seven U.S. Project Mercury astronauts represent a vitally
important resource upon which the Manned Spacecraft Center can build
while supporting more ambitious flight plans.

As research proceeds, Manned Spacecraft Center will be selecting and
training additional crew members, relying heavily upon the skill, krcwi-
edge, experience, and dedication of these seven pioneering men.

Experience and capability, now a reality, is already being called
upon to meet the most ccmplex challenge yet -- the national goal set by
President Kennedy before Congress May 25, 1961, to send man to the Moon,
larding him and then returning him to Earth before this decade ends.

Aggressive steps have already been taken to meet the Apcllc challenge.
These steps include accelerated research, expansion of management capability,
expansion and creation of new resources, and acquisition of additicnal
civilian industrial manufacturing capability.

Many other space research efforts are being conducted in support cf
this project. Effort by other NASA research facilities, the military,
and supporting and educational institutions are of vital importance to thke
success of Apollo,

In addition, expanded Mercury space flight experience in the form of

an interim step prior tc a three-man Apollo mission is considered necessary,
Foliowing Mercury's increased-orbit flight -- probably including as many as
20 orbits -- a Gemini two-man rendezvous spacecraft is planned to carry two
astronauts in orbit for a week ¢r more and to be capable of rendezvous and
docking with other vehicles inEarth orbit, This contract is already under
negotiation with McDonnell Aircraft Corporation, manufacturer of the present
Mercury craft,

Rendezvous in orbit is one way of carrying out later Apollo missiors,
Another possibility is the direct-flight approach using a multi-miliion-
pound thrust booster of the Nova-class. Both methods will be explored in
order to meet the national man-on-the-Moon goal.
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This new two-man craft will assume the same Mercury shape but ill be
slightly larger and weigh two to three times as much as the one-tcn Mercury
spacecraft. It will be placed in orbit by Martin Marietta Corporation's
Titan I1.

Two-manned flights are slated for the 1963-6% period, starting with
unmanned ballistic missions to test overall launch vehicle spacecraft com-
patibility and systems engineering, Several manned orbital flights will
follow with rendezvous fly-bys and actual docking missions attempted in
final flights,

This program provides the earliest means of experimenting with manned
rendezvous techniques. At the same time, the two-man craft will coaplete
orbital missions of a week or more to provide pilot training for future
Jong-duration circumlunar and lunar landing flights. The Manned Spacecraft
Center may phase in additional astronaut crew members during later stages
of the program.

This interim activity will also give the Manned Spacecraft Center
personnel more launch experience and more depth in knowledge about manned
Input tnto these systems, '

This activity will be undertaken concurrently with and i'n support of
Apollo work. The highly productive undertaking will require maximum advant-
age of Mercury experience and knowhow and will provide new experience and
capabilities for appltication to the lunar program.

Apollo spacecraft design, determined partially by already completed
industry design competition, will be more completely determined by NASA-
North American Aviation detail design efforts. Basically, the Apolle
design will consist of a three-man command module attached to advaaced pro-
pulsion modules for Junar landing and takeoff,

Project Apollo began about two years ago when a smail team was set
up within Manned Spacecraft Center (formerly the Space Task Group) <o
determine working guideline for the effort. All NASA researck and space
flight Centers and resources have been brought into the program to insure
sound basic research and availability of solid technological basis -or
t he program. Intensive in-house design study was undertaken at thz Center

during 1960, and in November three industrial teams were brouaht into the
effort to conduct feasibility studies.

These industrial studies resulted in an NASA-industry technicai con-
ference in Washington in July 1961 in which all American aero _pace ndustry
had the opportunity to learn principal results of these basic iesea-ch and
design efforts and to be brought up-to-date in preparation fo incustry=
wide competition for the Apollo spacecraft prime contract,
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North American Aviation, Inc., was named prime contractor on Novenmbe-
29, 1961 -- the day Enos made two Earth orbits in the Mercury-Atlas 5 spzne-
craft,

Primary propulsion systems for launching Apollo are under study. Saturn,
predecessor of Nova-class rockets, entered its flight test phase with the
first vehicle launched successfully from Cape Canaveral on October 27, 196%.

Concerning the present status of Project Apolio, much of the basic rea-
search has already been completed, Design studies have shown that the pro-
ject is technically feasible. And of equal importance manned space flight --
specifically the Apolilo manned lunar landing and return mission -- has beer
recognized by the President and Congress.

in pursuit of the established goal, NASA has provided a management
structure for the project as a major part of the Space Agency and is in
process of establishing a permanent home for Manned Spacecraft Center
near Houston, Texas,

Related here, a $1,499,280,00 contract was awarded on December 11,
1961, to a Houston firm -- Brown and Root, Inc, -- for architect-engineer
design work on a major portion of the Center by the Army Corps of Engineers,
Award of the contract was made by Colonel R.P. West, Fort Worth District
Engineer, who will supervise design of the facility based on criteria tc ce
supplied by NASA,

Completion of initial engineering will take about six months; however,
the first utilities construction contract is expected to be announced in
February, Besides general site development, the initial architect-engineer
contract includes master planning for the complete installation as well as
design of the flight project facility and various .utilities. [Initial oc-
cupancy of these buildings should occur about mi d-1963,

Concerning major Apollo technical advances, a multitude of complex
problems are involved in the fiight mission. For reentry dynamics, there is
a problem of protection of both crew and spacecraft from searing heat of
reentry at velocities of 36,000 feet per second. Here Manned Spacecraft
Center personnel must dissipate a kinetic energy per-pound of weight that
is far greater than chemical energy of any known compound. However,
solutions are foreseen for this in extensions to the vast reentry technolcgy
built up during the past decade.

Earth landing capability problems include ability to avoid local hazards
and to control the final and predetermined touchdown point. Some degree of

1ift ability in the vehicle itself plus adaptation of either steerable para-
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chutes or the Rogallo paraglider (a kite) may provide solution to this
problem,

For lunar landings, NASA must achieve a genuinely ''soft" cont -olled
landing in & vacuum and on a surface about which we know almost nozthing;
here the Lunar Sciences Program -- with NASA's Ranger, Surveyor, and Pros-
pector -- should provide many answers, However, a large engineering under
taking will be required in the final solution.

Finally, there are major probiems in vehicle performance and relia-
bility, including human crew participation.

The performance problem is basically related to size of the step to
be taken. Project Mercury requires a launch vehicle capable of putting
about one and one-half tons in low Earth orbit. For tunar landing and re-
turn, Apollo will require a basic launch vehicle capable of putting one
hundred times that weight in low Earth orbit. For Moon and planet flights,
the ratio of takeoff thrust spacecraft weight will approach 1,000 times
that.

Because of the extremely large vehicles which might resuit, it may
well be that orbital rendezvous techniques will provide the only means of
accomplishing the mission with launch vehicles of considerably smaller
proportions. |t also seems clear that NASA will soon have to progress to
more exotic forms of propulsion -- such as nuclear or nuclear-electric --
if it engages in planetary exploration with relatively reasonable thrust-
to-weight ratios.

As for reliability, many factors tend to gather against large space-
vehicle design. One factor -- Man -- requires extreme reliability., NASA
must achieve magnanimous, failureless launch rates in its vehicles to
approach required reliability necessary for manned flight away from the
Earth. Possibly, desired reliability can be achieved by increases in
previously used measures of simplicity, redundancy, quality control, and
human input to control of the system, This is no easy task but one worthy
of intense effort.

These Project Apollo problems cover a large part of what is now known
as “"Space Technology.'' Solutions wilil without doubt contribute markedly
to the general store of technological information and capability, and their
effects will be felt in many fields outside the realm of space projects.

Thus, with the United States standing on the threshold of the end of
the beginning -- manned orbital flight through Project Mercury, exploration
of space comes of age. Although this Mercury step was not well urderstood
in some scientific and technical circles when born less than four years ago,
more and more scientific people are believing that it was a wise move and
that it has already paid many dividends.
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With manned tunar landings recognized by the President as a national
goal, agreement in opinion within the scientific community is at a new
high., Differing opinions regarding which steps to take first will na-
turally work for more healthful technical growth rather than for hind-
rance.

Another extremely important factor almost on the same level with
technical competence is national will, |In addition to backing the best
that scientific minds can produce to carry out these programs effectively,
each citizen shares the burden of developing and expressing national will,

Scientists naturally and necessarily look to the people =-- as well as
to the scientific, engineering and technical fraternity -- for support in
their vital areas so that they can proceed at a pace limited only by their
technical competence.
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LIQUID PROPELLANT ROCKET ENGiNES

A semitechnical discussion of the design,
operation and performance of large liquid rockets



LIQUID PROPELLANT MOTORS

A rocket engine is a device to convert chemical energy into kinetic
energy and thus produce a propulsive effect or thrust. Both the internal
combustion engine in an automobile and the gas turbine in a jet aircraft
actually meet these definitions.

. In the automobile engine, however, air is taken into the cylinders

and used to burn the fuel. The energy released is then transmitted through
the transmission to the rear wheels as shaft power., |In the gas turbine en-
gine, air is again takenin to burn the fuel, but here the resultant gases
are expelled in the form of a high velocity jet, and the propulsive effect
is obtained by the reaction of this jet.

The rocket engine is similar to the gas turbine insofar as it is a
reaction device, but it differs from both the gas turbine and the recip-
rocating engine in that it does not take in any atmospheric air, but in-
stead carries all its means of propulsion within itself.

This then is the most important thing to know about a rocket engine,
It not only carries its fuel, but in some form of chemical, it also carries
the oxygen with which to burn the fuel, For this reason, a rocket engine
is to all intents and purposes unaffected by its environment and can suc-
cessfully operates at high altitudes where the air is very thin, or out
in space where there is no air at all.

As an analogy, let us consider a man in a boat on a canal and assume
that he is propelling the boat by throwing bricks backward over the stern.
The bricks then correspond to the stream of gases being discharged from a
gas turbine or rocket engine. Now the bricxs could be distributed in a
row along the edge of the canal with the man picking them up and throwing
them backward as he goes along. This is like the gas turbine in which air,
corresponding to the bricks, is taken in all the time, You will note that
when the supply of bricks ends the man cannot propel the boat any further
by this means, )

Now let us consider the other case of the man having a pile of bricks
in the boat with him instead of along the bank of the canal. Now he can pro-
pel the boat quite independently of his surrondings. This corresponds to
the use of rocket propulsion, but you should note that in this case the
boat initially is far m ore heavily loaded. By analogy, therefore, while
it is independent of its surrondings, a rocket engine has to be fed with far
more chemicals than the gas turbine has to be fed with fuel. This fact alone
generally confines the use of rocket engines to rather short periods of
operation.,

--more--



Thrust Generation

Let us now consider in more detail how the rocket engine produces
its thrust, Consider a sealed pressure vessel such as a balloon, the
neck of which has been securely tied. The pressure in the balloon acts
uniformly in all directions, and consequently there is no force trying
to make the balloon move one way or another., |If we now suddeniy open
the neck of the balloon, we find that, as indeed one would expect, the
air rushes out and propels the balloon in the opposite direction. This
has been caused by the pressures inside the balloon being modified as
the air rushes out, giving an unbalanced force.

There is another way of looking at the generation of this force by
using Newton's Laws of Motion., As the air accelerates through the aper-
ture, a force has to be applied to it to give it its increasing velocity.
To every action we know, there must be an equal opposite reaction that
propels the balloon., The balloon is indeed a very simple form of rocket
engine combustion chamber, but as you can imagine it is too crude for
any practical use. To begin with, the energy it contains is too small
to produce any really worthwhile thrust, Secondly, the conversion of
pressure energy of the air in the balloon to kinetic energy of the air
leaving the balloon is very inefficient, Finally, there is no way of
continuously recharging the balloon so that it goes ‘on propelling itself
for any length of time.

These limitations can be overcome in the combustion chamber of a
rocket engine. To overcome the very short and relatively explosive
nature of the balloon's behavior, chemicals can be continuously fed into
the combustion chamber where they burn without interruption, generating
a steady supply of gas. |If the chemicals are liquids, they can conven-
iently be injected into the chamber under pressure, and as a great deal
of the heat is generated in the combustion process a large amount of
high temperature, high pressure gas is formed.

Liquid Propellants

The chemicals used are known as propellants, and these are generally
divided into two sorts. There are oxidants which contain oxygen or an
oxidizing component, and fueis which burn the oxidants, releasing energy
in the process, There are a number of advantages in using liquid pro-
pellants in a rocket engine. To begin with, it makes it possible to vary
the thrust by varying the flow of propellants into the chamber. Further-
more, by suitable design it is possible to cut the flow completely, so
stopping the rocket engine, and then to restart it again later, perhaps
a large number of times. In addition, one of the propellants can be used
as a coolant to keep the combustion chamber at a reasonable temperature.
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Modern liquid propellants will be needed for our more ambitious
journeys into space because they are the only substances known to con-
tain enough available chemical energy. Here, for the purposes of
comparison, is a brief word about solid propellant rockets. Solids
are generally much simpler than liquids and usually cost less to pro-
duce, but it is difficult to control and to terminate their thrust.
Also, thei r burning time isshort; therefore, less total thrust is
produced and, generally speaking, the performance of solid propellants
is less than that of the best liquids,

Let's now consider some of the chemicals used as propeltlants for
liquid engines, These can be broadly divided into three categories.
First, there are those which do not ignite spontaneously when they mix.
Consequently, some sort of igniting device, such as a firework or a
spark plug, has to be provided in the combustion chamber to initiate

combustion., QOnce this is done, the propellants will go on burning to-
gether for as long as they are injected. In this category are the oxi-
dants: liquid oxygen, nitric acid, or hydrogen peroxide, when burned,

for example, with petrol or paraffin.

In the next category come the propellants which ignite spontaneously
whenthey are brought together; for these, therefore, no igniting device
is needed. These are called 'thypergolics'’ and include nitric acid with
analine or hydorgen peroxide with hydrazine, The Titan |1, which will
launch NASA's two-man spacecraft, uses hypergolic fuels, Self-igniting
propellants simplify the combustion chambsr and generaily lead to smooth
combustion, but they do impose the risk of fire should they accidentally
mix outside the combustion chamber,

In the last category we have the monopropellants, chemicals which
can be burned and decomposed on their own to form a sufficiently large
quantity of gas. Hydrogen peroxide by decompositionommes intc this
category -- the chemical which, incidentally, is used in the reaction
control system of the X-15 and Mercury spacecraft,

Generally speaking, of monopropellants are safe to store and handle,
they do not contain enough energy to give them a worthwhile performance.
On the other hand, if they are sufficiently energetic, they usually im-
pose difficult safety problems,.

The choice of propetlants is invariably a matter of compromise to
suit the particular application being considered. Of the oxidants,
ligquid oxygen is widely used for large space vehicles, mainly because it
gives high performance, is cheap, and is fairly easy to handie. Nitric acid
has been used for small vehicles, because like liquid oxygen it is cheap;
although unlike liquid oxygen, it has a low boiling point, and therefore it
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cannot be stored for long periods of time even in sealed containers.
Hydrogen peroxide has been used for rocket engines in manned aircraft
mainly because it can be decomposed before injection into the combustion
chamber; this feature leads to a safe system and facilitates the vari-
able thrust requirement and the need for repeated use.

0f the fuels, petrol and paraffin are widely used because of their
familiarity and availability. All the propellant combinations so far
described burn at temperatures between 2,000° and 3,500° ¢, giving ex~
haust velocities varying from 6,000 to 8,000 feet per second.

There are, however, a number of other propellants which, because
of the improved performance they give and other characteristics they
possess, are also now in use. One which should receive particular note
is the liquid hydrogen/liquid oxygen (LOX) combination. With the ex-
ception of fluorine and hydrogen, this combination gives the highest
possible exhaust velocity, namely about 11,000 feet per second, and
consequently is likely to be quite widely used in future space explo-
ration, The 1.5 million-pound thrust F-1 -- to be used in the Saturn
and NOVA programs -- is a hyrdogen-type engine.

The Nuclear Rocket Engine

Liquid hydrogen by itself has another interest. !t is a very suit-
able propellant for a nuclear rocket engine which does not rely on the
release of chemical energy, but instead heats all its working fluid
using the energy of an atomic pile. Since no chemical reaction is in-
volved, there is a greater freedom in choosing the working fluid; and
since in the nuclear rocket, as well as in the chemical one, exhaust
velocity depends on molecular weight, you will appreciate why hydrogen
is a suitable propellant. Using it and heating it up to as high a tempe-
rature as we can imagine an atomic pile working, exhaust velocities can
be obtained which are three or four times greater than those possible by
the best chemical rockets. This really means that the nuclear rocket will
consume far less propellant, and this will have a great effect on the
practicability of many space missions., |In fact, there are many such missions
quite impossible with chemical rockets, which could only be accomplished
using nuclear propulsion of this type.

In conclusion, it might be in order to list the broad requirements of
a large liquid propellant engine and the particutar difficulties which face
the rocket engineer. To begin with, the rocket's pumps must be capable of
instantly supplying propellant to the combustion chamber under pressure,
and then continue to supply it without fluctuation or interruption. Next,
the entire propulsion system, including the pumps and valves, must be com-
pletely leak proof, in spite of the high pressures and generally corrosive,
often freezing cold. Al! the valves must be capable of instantaneous and
positive action whenever they are called upon to do so.
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Important also is the injector system which feeds propellants into
the combustion chamber. |t must permit & smooth start and insure that
the propellants continue to burn steadily thereafter, for any propellant
which leaves the combustion chamber unburred, is not making its full
contribution to the efficiency of the engine. More important, a poorly
designed injection system could set up pressure fluctuations in the
chamber which could ultimately lead to complete failure,

Finally, the chamber must be kept sufficiently cool to allow the
engine to perform its task. The temperature in the combustion chambers
of most rocket engines runs 3,000° C, which is about 1,500° higher than
the melting point of the materials from which it is made. Such tempera-
tures can be tolerated only by continuous cooling of the chamber in rather
the same way that water is used to cool the engine of a car. Water coolting
would not be practical, however. In a rocket engine, it is necessary to
use one of the propellants for cooling, circulating it around the outside
of the combustion chamber before it is injected into the chamber and burned.
The problem of heat balance through the chamber wall into the coolant is a
critical one, the solution of which demands great care and ingenuity,

As you can see, the rocket engine contains a number of challenging
problems. These have not yet been entirely solved, even for the present
generation of engines; the use of more energetic chemicals necessitated
by the need for improved performance will bring new problems in its train.
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WEBB DISCUSSES GOVERNMENT'S ROLE IN SCIENTIFIC
EXPLORATION

In an address to the second National Conference on the
Peaceful Uses of Space, held recently in Seattle, Wash,,
James E, Webb, Administrator of the National Aeronautics ana
Space Adminis%ration, said that only the government was capable
of marshalling the resources and finances required for major
scientific efforts,

Discussing the government's role in scientific exploration,
Webb noted that "major scientific advances today require group
erforts, expensive equipment, and massive technological suppory
often over many yvears of sustained effort. Only the gover nmen?®
can marshal the resources end finance such endeavors,”

Webb pointed out, however, that the "question of scilence
ond public policy does not end with the recognition of Federal
responsibility.™ In addition to this recognition, and of
equal importance, is the "determination of how the government
shall carry out its responsibilities; how it apportions the
work between industry, government laboratories and educational
institutions; how the views of tune scientific community are
taken into account; how the tr:cwitional independence of the
university professor, researcher and student are to be safe=
ruarded; how national goals rsre to he established and
rehieved, ! ‘

Webb described the complexity vl coorulnating the work of
the government agencies themselves with industry, educational
institutions and public service foundations. He emphasized
the fact that only the national government could successtully
blend together "this complex of individuals, groups and
oreganizetions,”

Jot all national scicntific efforts are directly relatea
to the military and natic:wel defense, Webb said, For instance,
three of the pnrimary objcctives of the HASA deal specifically



with areas of scientific development and human welfare, and
cnly one of the objectives is concerned with defense.

Webb listed the four objectives established for HASEL by
the National Aeronautics and Space Act of 1958: "To conduct
scientific exploration of space; to conduct manned exploration
of space; to apply space science and technology to the devel=
opment of earth satellites for peaceful purposes, to promote
human welfare; and to develop space science and technology
in the intcrests of the :aticnal defense."

The FASA administrator also deseribed the problems of a
national scientific effort, Because all finances for the
program must be appropriated by Congress, anticipated
expenditures must be filed with Congress a yesr in advance,

Webb explained that it i1s often difficult to accurastely
prediet expenditures and plans in 2 program as rapidly changing
as tnat of manned space exploration,

However, he sald that Congress has been particularly
understanding of w.3i's difficulties in this ares, He said
he believes that the attitude of most members of Congress
toward the space program is "akin to that once expressed by
Teddy Roosevelt, speaking of the Panama Canal: 'Instead of
debating a half-century before building the canal,' Roosevelt
sald, 'bett r to build the canal and debate me for a half-
century afterward...Push the work rapidly and at the same
time with safety and thoroughness,‘'”

"We like to feel," Webb concluded, “that these w-rds

would be applied as well to the program in which we are now
enga~ed,"
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WEBB DISCUSSES BENEFITS OF SPACE AGE
TECHNOLOGY

James E, Webb, Administrator of the National Aeronautics
«nd wpace Administration, told a conference of the Cregon
Department of Planning and Development in Portland recently
that "it is the spirit of the frontier which is needed every-
where today to meet the problems which we all confront.”

He emphasized the role of the Space Agency in combating
these problems, not only in the field of space research but
in areas of practical benefits to the nation as well.

Webb listed three maior benefits which will come from
space research,

"We will put satellites to work on a global basis to
report the weather, transmit message and worldwide television
programs and to serve as electronic lighthouses in the sky,.

"In pushing our space program, We are making many
technological advances whi¢h can be utilized to improve
industrial processes and raise our standard of living.

"The money we spend on space activities stimulates business
in general, and industrial pioneering in particular,"”

Webb szid he feels certain that "the technological
asctivity generated by the space program, the thinking devoted
to new concepts and new ways of doing things, will permeate
the entire economy."

The NASA Administrator said also that the greatest
nchievement in the space program is not a future landing on
the moon but is the accomplished "“creation of a truly national
effort for mobilizing large resources of scientific knowledge



and advanced technology to achieve clearly defined national
goals,"

However, before these goals can be reached, Webb explained,
"our country needs greatly incre:sua numbers of graduates in
science and engineering.,"

Webb described NASA'S program to aid in the increase of
trained technical personnel. "In the first year of this new
program, each of the first ten universities selected will
train ten students who are working toward their doctor's
degrees, Students chosen will recéive stipends of $2400 a
year for 12 months' study, and expense allowances of up to
$1000 a year. The universities will be reimbursed for tuition,
fees and other expenses involved,"

He said that N&S. plans to expand this program in the
future, after its value has been estimated.

Webb said that although Nist has initiated most of the
work in America's space program, no one really knows what the
impact of the space age will be on Zmerican life, He stressed
that only through education canthe nation keep abreast of the
space age and be able to take full advantage of its technology
and advancements,
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WERBE SPEAKS AT SHIROIINAUGURATION
I¥ NEW ORLEANS

Jumes E. Webbk, Administrator of the National Aesronautics and Space
Administration, in an address at the insugural dinner for WNew Orleans
mayor Shire, described the work of NASA in the space program and discussed
the new NASA facilities in the New Orleans area.

Webb outlined the types and uses of the various rockets which FASA
is employing es launch vehicles. He paid particular attention to the
Advenced Saeturn, which will be capable of placing a 100-ton payload in
earth orbit, and the Nova, which will be able to launch a T5-ton payload
to the moon.

Both of these heavy boosters will be under development in the new
construction facilities at Michoud near New Orleans, and the Mississippl
Test Facilities, about 3% miles northeast of New Orleans.

"The Advanced Saturn," Webb continued, "and possibly Wova, will be
assembled at Michoud. Subsequently, the vehicles will receive their
static testing at the Mississippi Test Facility, before being transported
to Cape Ganaveral for flight testing.”

Webh explained that these new NASA sites, alceng with the Manned
Spaeeoﬂaft Center in Houston, were chosen with "the availability of water
transportation in mind, since these very large vehicles cannct be
satisfactorily transported by any other means.”

Webb reminded hig sudience that, although the nation has certain
specific soals in space exploration, "the overriding concept underlying
this program is that of driving forward the advancing front of scilence
and technology at the most rapid rate possibie over the years ahead and
making practical use of the results in space, and throughout our economy .
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NEWELL PRESENTS PAPER ON SPACE SCIENCE
AT CONFERENCE IN SEATTLE, WASH.

In & statement to the second National Conference on the Peaceful Uses
of Space, in Seattle, Wash., Homer E. Newell, Director, Office of Space
Sciences, Natlonal Aeronautics and Space Administration, discussed ihe
importance of the various fields of scilence in relation o manned space
fTlizht.

Hez emphasized the fact that the science of space exploration 1s
inseparable from the other scientific fields, such as astronomy, physics,
chemistry and blosciences.

"Scientific disciplines," Newell explained, "that heretofore had
cone their separate ways with only mild interaction, now tackle in close
partnership the problem of understanding the phenomena and properties of
outer space.”

Using slides to illustrate his talk, Newell discussed the various
areas of scientific study which provide information for manned space 1 1
exploration. Satellite probes, he said, provide valuable informatiocn on
“he upper reaches of Lhe atmosphere, the earth's magnetic field, and the
Van Allen radiation belts.

Through satelilite observation of the many types of radiations in spece,
much cen be learned to make manned space flight safer, Newell explained.

Hewell listed the various NASA projects for ilnvestigating outer space.
Amon: Lhese are the current Ranger and propogsed Surveycr and Prespector for
Lunar study; the Mariner and Vovager to study the planets; the Explorers
and orbiting geophysical observatories for investigation of the earth;
end orbiting solar and sstronomical observatories for study of the sun
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and stars
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Tewell explained that the "HASA program of space sclence is basic
research. Its principal objective is the advancement of knowledge,"

Newell continued, "The space scilence of today is needed to sow the
eeds for the harvest of future applications of space knowledge and
chnelosy. The weather, communications and navigational satelliites of
todsy ~rew out of the scientific engineering of the past decades. Their
perfection and the development of new applications, will rest upon the
space sclence of today and the years to come.”

s
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WEBE TELLS WILKES COLLEGE GRADUATES
OF RAPID TECHNOLOGICAL ADVANCES

James E. Webb, Administrator of the National Aeronautics and Space
Administration, in a recent address to the graduating class of Wilkes
College, Wilkes-Barre, Penn., said that "We live in a period of sclentific
progress which is providing us with new knowledge, new processes and new
materials at an unprecedented rate.’

Welb noted that the scientific ideas and theories of only a few years
ago have todey become a reality. To illustrate this, he mentioned an
address he gave in 1957, in which he quoted James 3. McDonnell, president
of McDonnell Aircraft Corporation, as saying that manned orbital space
li ot could be anticipated by 1990. Webb explained that at that time,
MeDonnell's estimate was considered fairly accurate.

"The geometric progression of accomplishment in scientific regearch
and technology," Webb told the graduvates, "will be the dominant feature of uvw
vour lives, Unlike your forebears, you will never have the opportunity %o
become Tully adjusted to the world as you know it before you have thrust
uporn you ... new methods and new products which will change the way you
live,"

Webb emphasized that space exploration is not the only sclentific
4 undergoing rapid change and progression. He said that this is true
of 811 greas of science as well as of all aress of krewdledie. oo m e m — oo — o
WEEE, Jemes F., NASS Adovinistrzior

He also said that, while it is ir
men and women for work in the space pr
concentrate on so-called "space sclenc
haszic educational efforts in both the

GOVELMNENT 'S ROLE IN SCIENTIVIC
EAPLORATION

"Our space program,’ he continued
expenze of progress in other research
a stimulus for them. This is as it sh pregs Selease dated June 13, 13L2
exploration must be an integral part c
fields of human knowledge."



Webt explained, "Just as the non-science student should have 2 basi-
understanding of science and technology as they affect society, so ghould
the science or engineering major be afforded the opportunity to develop
an-appreciation of the social sciences, arts and humanities.”

Webb concluded his speech with a quotation from an ancient Chinese
philosopher speaking to the young people of his time, "Msy you live in
interesting times." He added, "May you also have the will to believe in
yourselves, and the imagination and the initiative to benefit from and
concrivute to the age of science and technology in which we live."

L —
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HANEY: Ladies and gentlemen, may we have your attention, please.

Mr., Webb.

WEBB: Ladies and gentlemen, I believe the written material that we have
disgtributed to you gives you a very good picture of the decision that we are here
to answer questions about and to give you a general explanation of.

Tt seems to me that we might look back very briefly to a little more than
a year ago when President Kennedy made his coriginal dercision to put forward an in-
creased augmented space program to build the big boosters necesgary o give us real
power in space and the things that have taken place in the meantime. You do know
that we have not only proceeded to place under contract the essential elements in
this program insofar as decisions were reached as to the mode to be employsd; you
de know that we have assembled a basic backbone of facilities which permit us to
utilize industry in a very important way and to assenble these large boosters in
& location that permits us to utilize them effectively, to test them effectively,
and then to carry them on to Cape Canaveral to launch.

In all of this progrsm there remained the final decision as to exactly
how the Tirst effort to make an exploration of the moon with men would be achieved.
We have been studying very carefully the various alternatives., We are novw en-
deavoring te proceed step-by-step to get gll of the resources invelved in this
program pointed in the direction of achieving one mode.

The decision which we are announcing today is to assist Brainerd Holmes
in this. I would like to caution you that as we call for proposals to build the
lunar excursion vehicle, we will have a pericd of perhaps thres months within
which to get the propesals from industry, to evaluate them carefully, and to reach
a final decision. Irn the meantime we will be conducting the other studies that have
been irdicated as a result of our work here in WASA, of our consultation with the
Department of Defense authorities, of our consultation with Dr. Wiesner znd his
ranel of scientists who have examined this question, and with others who have been
orought in as consultants in connection with this matter.

So I think you might lock cn this as a very strong endeavor on the part
of the National Aeronautics and Space Administration to line up the forces, point
Them in the same directiocn, and get in motion now with the final stages of the
lunar exploration.

Whether or not this effort to get these foreces all lined up in the same
direction will materialize as rapidly as we hope is a thing that only the future
can determine. We expect to remain very flexible with respect to dcing the things
that the facts, the studies, indicate are in the best “nterests of this country.

Perhaps with that I could turn to Dr. Seamans, under whom this effort
goes forward, both the contracting arrangements with industry, the studies that
have been conducted, and our relations with the Department of Defense which are
so important.
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Mav I turn to Dr. Robert Seamans, our General Manager and Associate
Administrator,

SEAMANS: Before dicscussing the lunar-orbit Rendezvous with you & 1ittle
bit, I would like to also bring --

WEBR: Let me break in one minute and say that 1 forgot something very
important.

Dr. Seamans has just returned from a period of service with the Chairman
af the Senate Committee on sstronautical and space sciences and has served with the
(hairman thers Lo answer any guestions that might be pro-pounded in the Senate.

As o rooult of this very fine endeavor by Dr. Seamans and the Chalrman and their
ameccintes we have a unanimous voie of the Senate approviang the 1963 authorization
511l for this Agency, Jjust voted this afterncon. I think this is a worthwhile
endeaver.

Dr. Seamans, it is interssting, comes right from that endeavor to meet

with »

SEAMANS: T wart to refer cur second release to your attention, namely,
the new assignment for Major Deke Slayton. As you know, there has t:en a conasid-
erable questlon apcut Major Slayton's ability to carry out the orbital flights

Yecause of an arterial or atrisl fibrillation. We felt that before making a final
determination we wanted to have one of the great cardiologists in this country
review the case in depth, namely, Dr. Paul White.

Ir. White has had avallable to him all of the medical information that
we have, nol only on Major Slayton but also on Astronauts Glenn and Carpenter, both
before and during their flights. It is his congidered judgment that we should not
at this time congider Major Slayten for a flight in the Mercury program. However,
because of Major Slayton's very great capabilities, and because of his interest
in the program, because of his experience in the program, we are very gratified
that he is interested in continuing with the Manned Spacecraft Center in this new
agslgnment.

QUESTION: What are his new duties, Dr. Seamans?

SEAMANS: His new duties have to do with operstional and planning res-
ponsibilities. The exact rature of his duties, as well as his new title, will be
announced at a later date by Dr. Gilruth.

QUESTICN: There are now six astronautes, then?

SEAMANS: There are now six astroneuts in flying status.

Moving on to the Apollo program, I would like to say a few words and then
turn the meeting over to those who will discuss the matter with you in depth.
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I would like %o first say that when I joined  WNASA almost two years ago
one of the first places that I went to was Langley Field, and there reviewed work
going on on & research base under Dr. John Houbolt. This work related both to
Rendezvoug and what a2 man could do at the controls, of course under zimulated con-
ditions, as well as the possibility of lunar orbit rendezvous.

It was pointed out at that time that by not taking certain of the
essential elements down to the lunar surface and back to a spacecraft in orbit
around the moon, taking i1t down the last hundred miles and back up, that it would
be possible to scale down the launch vehicle requirements in the ratio of roughly
two to cone. It was clear to us &t that time that the key to such mode involves
a rendezvous that must be carried out with very high regard to relizbility and
safety considerations.

following that tims, that is, in the following December and January
months, NASA was carefully considering manned flight beyond Mercury. It was quite
reasonazble at that time we should not only consider the direct mode, which we did,
but also the various types of rendezvous, both in orbit around the earth, in orbit
around the mocn, and on the lunar surface.

This kind of analysis was carried out along with the policy discussions
that Mr. Webb has referred to in his opening remarks.

At the time the program was recommended by President Kennedy and was
then under careful review by the Congress, we had in motion some much more ex-
Tensive studies carried out in depth. We estasblished at that time =z working
group, a Jjoint working group with the Department of Defense under Drs. Golovin
and Xavanaugh, whe had loocked into all these possibilities from the standpoint
of schedules, costs, reliability, and safety. It was the recommendation of the
Large Launch Vehicle Planning Group that we should embark on a rendezvous appreach,
that we should consider as the primary mode at that time earth-orbit rendezvous,
but thet we should also consider the earth-orbital rendezvous. We should not drop
1t at that time. And that we should also have in the rrogram al that time the
direct approach.

During this period, last summer, we were forming the team that was
going to take over, and has taken over, the responsibility for implementing this
lunar misgion.

On November 1 of last year Dr. Brainerd Holmes joined us as the Director
of' Manned Space Flight. Under him, directly under him is the Systems activity,
headed by Dr. Shea, that has since been carrying out destailed studies of these
various mission pogsibilities. We have set in motion the development of the Saturn
C-5, of the Apollo guidance, of the Apollo capsule, and of the service module.

This work is well under way.

What we are doing here today is to announce *that we are going szhead with
the procurement of the lunar excursicn vehicle, subject to the provisicns that Mr.
Webb has discussed with you.
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We are going to at the same time study the possibliity of a direct mode,
using the Saturn C-5, considering the possibility of upgrading the C-5 and scaling

down tre spacecraft requirements so that we mlight carry out the mission by direct
ascent.

At this point I would like to turn the meeting over to Dr. Brainerd Holmes
who has been pulling this activity together, both with his own staff under Dr. Shea,
and at the same time of course using the full capablility of our Hcuston activivy
and our Hunbsville activity under Dr. Gilruth and Dr. von Braun, and also utilizing
the skills of Dr. Debus at the Cape, of our other centers and of a variety of con-

tractors.
At this point Brainerd Holmes will tell you about our plans in depth.
II0TMES: Thank you, Dr. Seamans.

I think as you all know, in undertaking & program of the complexity of the
lunar exploration program, 1t s a fundamental, a must, a fundamental concept that
you study in depth the systems engineering in order that you assure yourself that
when you comsit the nation, so many people, so much resources, so many dollars to
to thiz endeavor, that you are on the right path.

Towever, there is a balance between studying a program when one is running
a progras or project, and finally implementing 1t. There comes a point in time,
and T think the point in time is now, when one musit make a decision as to how to
vroceed, at least as the »rime mode. It doesn't mean you cut off all possibilities
for change, which would be very foollish in the development of & program of this
nature. It does mean you concentrate your efforts down a road.

I think Dr. Seamans has reviewed very well with you the history of some
of our studies. We have, as he indicated, ever since last fall, given top
priority within the Office of Manned Space Flight to the study of this mission.

Virtually everyone of the centers has participated in these studies. The
great burden for the coordination of the effort and the direction of the effort has
been Dr. Shea and his organization. The largest concentration of support fran the
NASA centers has been from Marshall Space Flight Center at Huntsville and the
spacecralt center in Houston, with additional support from the launch operations
center under Dr. Debus.

We who study this program, and who also bear the responsibility for im-
plementing it, have unanimously come to the conclusion -- and so far as I know
there is no one to test this conslusion -- that of the modes we have studied, all
are Teasible.

However, the group within NWASA has further come to the conclusion that the
advantages of the lunar orbit Rendezvous mode from the standpoint of cost, from the
standpoint of schedule, from the standpoint of simplicity, from the standpoint of
minimal additional developments which must be undertaken immediately, is the mode
to go.
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As T started out by saying, there is a balance in this time. There will
never ne, to my mind, until we do land -- and we will land on the lunar surface in
tinis decade -- there will never be complete agreement among all technical people,
and that is probably the way it should be, ctherwise we certainly would be in a
rut.

However, there is this balance where one must make a decision and go
ahead. And I think we are at that point and thus have decided to undertake this
mode.

Let me review with yeu just briefly, and then perhaps if you would like
we can give you, Tfor those who may not be completely familiar with the operational
aspect of the modes, we can give you a gualitative description of it. I am sure
Dr. Shea wculd be happy to do that with the models. Let me review with you some
of the pros and cons and advantages and disadvantages.

The three modes that were considered most in depth, as you know were
earth corbital rendezvous, using the three-man command module and service module
under contract with Nerth American, and using the C-5 launch vehicle.

The direct ascent mode, using the same command and service module as for
earth orbit rendezvous, but also using a much larger vehicle for direct ascent, one
capable of putting some 150,000 pounds or more to escave, contrasted with 30,000
pounds which the C-5 has capability to escape from earth, the Hova vehicle.

And then the third, lunar orbit rendezvous, using the C-5 and using an
expleoratory smaller vehicle which will detach from the major mother vehiele inte
linar orbit, taking two men In descent to the lunar surface, and then returning
agalin to the mother craft.

Earth rendezvous, of these three, appears from our studies to be the most
complex cperational and to offer the most advantages operationally. From a mission
success standpoint it has approximately half the mission success in the prcbability
numbers that one plays in the probability game, for the major reason, the total
significant reason, is that one must launch two C-53 rather than one vehicle, be
=t C-5 or Nova.

Further, it has additional development requirements in developing a tanker,
something which would be the second of the two, one of the two, and actually is the
first to be put into orbit, which weuld refuel with liquid oxygen the spacecrait
on its way to the Moon. So cne would have to develop a tanker as well as developing
the techniques for this refueling in earth orbit.

Further, for this mode one would have to deveiop -- and when I say would
have to develop I mean things that are not presently under contract for development
-- Two propulsion stages totaling about 50 tons, one a lunar braking stage to let

you get into proper orbit around the Moon with the spacecraft and slow it down to
perhaps LOO or 500 feet per second, a small increment of veloecity, and the second
propulsion unit -- the total 50 tons -- a lunar touchdown unit in the case of direct
ascent we would have to develop not the tanker of course -- and we would have the
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simplicity of course of direct ascent as far as our operational problems --

we would have te develop both this lurar braking and lumar touchdown module not
now under contract, and we would have to undertake the development of the Nova
vehicle, the much larger vehicle than the C-3.

We would not in any event desire to drop the C-5 vehicle and jump to
the Nova beceuse then we would have a very large gap, we feel, 1n our payloads
carrying capability, and jumping from the C-1 to C-5 is already something of the
order of wagnitude of ten to one in load-lifting capacity, and to jump to the Nova,
and to juwsp then still farther, to the Nova, which would have been about eight-
fifths the C-5, didn't seem desirable.

In lunar orbit Rendezvous, there the only additional development which
we must undertake at this time is the one which we are talking about right now,
and ¥r. Webbh and Dr. Seamans have described, that we are goling out for gquotations,
and that s the luner expleoratory vehicle.

Further undertaking this as contrasted to direct ascent, 1t lets us do
two things. One, it lets us save time, and the other 1t lets us save money. By
pushing the Hova vehicle back a year or two, we can galn advantages there In ow
fiscal funding for budgetary reasons by moving that very large expenditure back,
but further, produce a vehicle that is more advanced than just an eight-fifths
C-=5 -- eight over five, a little more than cne and & hall times over C-5 -- and
make a venicle which will give us greater capabllity, a betier vehicle in our
complement of boosters, and a vehicle which would allow us To do more major
overations either for deeper space penetration, for larger payloads In earth orbit,
Tor larger payloads on the Moorn.

These, then, I think, summarize the highlighis of our reasoning toward
this goal. It is a source of gratification to me, and I think to all of us here
at HASA, thaet through the process of major effort in engineering, both here in
Washington and at the centers, with major help both by study contract and by
unsolicited studies from industry, that we have unanimously ccme to the conclusion
that this Is the way to go. I feel that over and above the feeling of certainty,
the feeling of satisfaction that this probably Is the most desirable mode -- and T
say that because I have said we considered all of them feasible -- it is of funda-
mental importance that you get the team pulling together and not spread out, some
pulling one way and some pulling another. I think we have this today.

You know of the Management Council, you know of its constituents. These
are the Key men in NASA responsible for manned space flight. To a man, without a
single dissenting vote -- and this certainly wasn't true slx months ago -- they have
come to the coneclpsion that this is the way to go, and they have done thils by their
own thought processes.

Sc to my mind now we have set the stage for really cutting the bait ard T
think we can start scheduling the details, start carrying this program forth.
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I further think that it is somewhat remarkable -- I say this in a2 some-
what detached view bhecause a lot of this happened hefore my arrival last fall --
it is somewhat remarkable the accomplishments that NASA has made in effecting
contracts and getting this program under way to date.

I think we can also be proud, having dons our analysis to this point,
where we can have a unanimous position to gc ahead now.

Further, we are going to continue, and it would be very unwise for us
not to continue, we are going to continue, as Dr. Seamans has said, studies of
other modes and other matters in going to the Moon.

Further we are going to undertake immediately a study in addition to this
alternate method such as a direct apprcoach using a C-5 which will reguire a much
Tighter capsule and payload, we are goling to undertake a study of a lunar logistic
vehicle. This would then give us a back-up capability -- you might want to call
it lunar surface rendezvous =-- back-up capability for putting some gupport equiwn-
ment on the lunar surface, and alsc back-up capability for increasing our exploration
tTime on the lunar surface by giving people who should land there, being as this is
an exploratory vehicle, more life-sustaining equipment, be it shelter, food, or
environment .

I think with that T would like to ask if you would like a very brief,

maybe ten minute description, of these three modes with the models. I think it
depends on how familiar you are with it. Perhaps you are all familiar.

VOICE: 7o,

VOICE: Do it.

VOICE: Let's have it.

HOIMES: I will ask Dr. Shea to do this. He is pretty good at it.

QUESTICK: Dr. Seamans, while this is going on, could you tell us what
would be the earliest possible date for success, if this mode works?

SEAMANS: What I think Brainerd Hclmes szid is that we feel we have an
opportunity with this method to carry out the mission at an earlier date, but as
far as naming a target date, we will stick with President Kennedy's message of
May 25th of last year to carry out the migsion in this decade.

SHEA: I think it probably appropriate that we concentrate primarily
on the LOR mode. I think these models will give you a feel for the upper stages.

The launch vehicle, as has already been mentioned, is the C-5, consisting
of the five F-1 engines, F-1C first stage, five J-2 engines, S-2 second stage, and
the S-4-B escape stage.



9

The bagic mission mode calls for a single launch of the vehicle from
the pad at the Cape. It will require the burn of the 3-1C stage, the burn of the
5-1I stage, and a partial burn on the 5-IVE stage, or third stage, to put into
eartk orbit the S5-IVE, the lunar excursion vehicle, the service module, and the
command module, This is the payload, then, that will exist in earth orbit. It
wlll have tc go arocund at least a half revolution in order tc get to the proper
lauanch window peint, check out the spacecralt and see that we are ready to sctually
commit the misslion.

At the time that we commit to the mission, the 5-IVE will burn again,
provide the addlitional velocity increment to inject the spacecraft on the trans-
lunar trajectory. Once we are on the trans-lunar ftrajectory, the total space-
craft weight will be the order of 85,000 pounds, or thereabouts. The injection
capabllity of the launch vehicle is the order of S0,000 pounds. So at this stage
in the prograr we have some confortable weight margln between spacecraft require-
ments and launch wvehicle capapilities.

After injection, we don't want to carry the S-TVB as an integral part
of the systerr, and 1t 1s necessary to use the propulsion in the service mecdule
for possitle aborts. The operational mode then consists of moving the service
rodule - command module combination off the S-IVE and lunar excursion module,
opening the fairings, coming back around, re-orienting the command module - ser-
vice module so that we actually mate the command module - service module combi-
natlion with the lunar excursion medule, and then once that operation is accomplished
the 5-IVE 1s dropped away.

This particular set of model stages is a little bit easy, sc let me
uncouple them for a minute. The configuration which we then have on the way to
the meon is effeectively this configuration.

We will be able to check out the lunar excursion module and determine
that its subsystems are working, the actual mid-course guldance corrections we need
to keep us on this trajectory will be determined by on-board guidance equipment
in the command medule itself. The propulsion will be provided by the service
module propulsion system.

When we get to the moon, approximately T2 hours later, the service module
propulsion will burn. This entire configuration will drop into lunar orbit.

In lunar orbit we will then have agaln this assembly. The orbit will
be approximately a hundred miles above the lunar surface and will be roughly in
an eguatorial band, some plus or minug ten degrees latitude from the lunar equator.

After determining that all the subsystems are working and that we are
ready to commit Lo the mission, two of the three astronauts will transfer from the
comeand module to the lunar excursion module. Once they are transferred, we will
then, using the preopulsion abeard the lunar excursion module, put the excursion
module on a trajectory which has the same period as the circular orbit of the
command module - service module combination, but has a much lower perigee, a peri-
gee of approximately 50,000 feet. This will enable us to go down and in effect
examine from an altitude of something like ten miles the intended launch site.
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The equal pericd nature of the orbit means that it is sort of natural that
these two vehicles will come together again once each orbit, so you have a natural
position for re-rendezvous 1if for any reason you want to abort the missicon or decide
not tc commit down to the lunar surface.

Once you decide to commit to the lunar surface,you then again burn the
engine on the lunar excursion module and it will then provide approximately 7000
Toot per second velocity gain to bring you down to a hovering position with respect
to the surface. You now have your landing legs extendad. You have the capability
to hover for something like a minute, to translate the vehicle something like e
thousand feet to actually pick the point of touchdown, and then the vehicle will
land on the lunar surface.

The trajectories again can be constructed In such a way that all during
this retro-maneuver, hover and maneuver and landing maneuver on the lunar surface,
the command module - service module with the one astronaut aboard ur here, will
always be in line of sight and radioc communications with the lunar excursion vehicle.

All during this descent phase, 1f again for any reason an sbort is desired,
there are a very simple series of trajectories which will ellow this vehicle to
abort and rendezvous with the mother craft itself.

I think you can see some of the features and characteristics of the LOR
Just by locking at the size of the landing vehicle itself. Bascially, we were
able in this mode to désign a space vehicle specifically for operaticon in the
vieinity of the mocn, tTo provide a reasonable amount of glass area so that the
landing maneuver can be under visual control of the astronauts, and tiet the
actual touchdcwn site can be given a reasonabls observation before we touch down.

In addition, the size of the landed vehicle is such that landing gear
restrictions are somewhat minimized. The entire vehicle is just optimized in
effect for the landing maneuver itself.

That also lets us, incidentally, optimize the command module for re-entry
int¢ the earth's atmosphere, and essentially optimizing that configuration requires
a minimum amount cf glass, a shape which 1s in effect a shape like the Mercury
capsule at this peint in time, a positioning of the astronauts so that they are
above to withstand entry Gs so that their normal position is in effect laying on
their backs, as far as this configuration is concerned, rather than the vertical
position that we would iike to have them at for landing.

After the mission is accomplished and we have something like a two to
four-day stay and exploration time on the lunar surface, we decide to commit then
to the return capability. We stage the lunar excursion module and leave on the
surface the tanks required tc carry the fuel for the landing, the landing gear
itself, and this landing stage in effect becomes a launch pad, a lunar Canaveral.
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At an appropriste time, we have a launch window here, something like
six or seven minutes. With the orbiting spacecraft coming up overhead -~ as a
matter of fact about two or three degress just behind you -- you ignite the
engine in the lunar excursion module, climb up a trajectory which enables you
then to rendezvous with the mother craft. All during the ascent maneuver we have
radar contact and visuasl contact between the lunzr excursion module and the
command module - service module combination. We provide a capability for making
the rendezvougs from either the lunar excursion module or from the command module-
service module combinaticn. This, in effect, being a critical maneuver, we are
able to provide complete redundancy, in fact in some cases double redundancy in
terms of sensors and contrel systems aboard both the excursion medule and the
command module-service module combination.

ssuming everything works, we come up here, make a mid-course correciion
about half-way up the ascent trajectory, a bit further on when the two craft are
about three miles apart, using the radar data, and possibly the optical data, the
lunar excursion module will reorient itself, bring itself to a positlion where it
has a very smaell velocity error and very small linear displacement from the mother
spacecraft, and then, under the control of the astronauts the two craft will again
be Joined.

The agtronauts that have been on the lunar surface then transfer back to
the command module -- the lunar excursion module will then be left in lunar orbit,
the service module will burn to provide the propulsion to get out of lunar orbit,
ut you &a the return trajectory.

Coming back the guidance sysbtem on board, plus ground corrections used
to determine the corrections necessary to get you into the re-entry corridor,

rropulsion agalin provided by the service module.

Just before re-entry vou drop off the service module, command module
recrients for re-eatry, and the missicn is completed.

QUESTION: At what point did you Jettison the moon landing gear? I
missed 1t.

SHEA: Tt is still hanging in lunar orbit. We left 1t up there.
QUESTION: Will it stay there Torever?
SHEA; Reasonably so; yes.

QUESTION: Will you instrument it to send you back some information when
you have no men left in 1t?

SHEA: MNo, sir, I don't think we probably will. T think the unmanned
pregram by that time will have provided us most of the Information we should be
able to get from an ummanned vehicle.
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QUESTION: Will you be able to go back and get it?

SHEA: We haven't planned to. Not because we are not interested in
the economy, but because of the problems of bring up propulsion and the long
time of operation associated with the systems.

HOIMES: ©Show them the comparison of the size of the vehicle going to
the meoon.

SHEA: If we talk about the direct flight mode or earth orbit rendezvous
mode itself, you get a feel for the difference.

HOIMES: It is either this, by either earth ortit rendezvous or direct
ascent, this would be the part going to escape to the moon, by those methods, and
by the method that Dr. Shea has just described for you, 1t is this. So it is that
thing, if you can imagine that up here, the command and service module, compared
to this. The major difference in size is this lunar braking and Junar touchdown
modules as contrasted to the lunar landing vehicle. That should give you a feel
for it.

SHEA: Another compariscon which is worthwhile I think is the landing con-
figurations themselves. I might just go through the mission mode associated with
direct flight or earth orbit rendezvous.

Basically there the requirement is to put to escape a spacecraft weighing
approximately 150,000 pounds. You can do this either by rendezvousing in earth
orbit and in effect tanking the escape stage, or providing a large encugh launch
vehicle to inject 150,000 pounds.

The spacecraft that is put in, as Brainerd said, is the lunar braking
module, the lunar touchdown module, the service module and the command module.

In this case you burn into lunar orbit, using the lunar braking module.
In addition, when you decide to commit to the mission, you again burn the lunar
braking module in order to put you on a trajectory that brings you down to the
landing point.

One of the problems in the direct mode is just a gquestion of landing
anything that is this big. It may not loock big on the table, but it is approxi-
mately 80 feet fromithe bottom of this thing up to the top. It becomes a fairly
urwieldy dynamic structure.

We then concluded that the way tc properly implement the direct mode
was in effect to use this stage, which is a hydrogen stage and therefore reasonably
efficient in terms of propulsion, use it until we were a few thousand feet above
the lunar surface and required about ancther 400 to 450 feet a second before you
came to the hover condition. And during this descent phase then to stage off the
braking module and provide yourself with a landing configuration which looks like
this.
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At this point, then, the legs would be extended. We are still going down,
nopefully slowing down from the 400-odd feet per second, come to the hover condi-
tion, and at hover we then have the same situation prevailing as before. You
hover, translate, and actually land, and I think you can now contrast the two landed

configurations.

As far as the rest of the direct flight mode is concerned, again after
performing the experimentation and exploration on the lunar surface, 1in this case
the gservice module itself provides all the propulsion reguired to inject first
intce lunar oroit, and then out of lunar orbit back on the return trajectory.

The return trajectory is then essentially the same as for the LOR mode.

QUESTTON: That is 150,000 pounds?

SHEA: This assembly is 150,000 pounds. The thing on the lunar surface
‘5 approximately 48,500.

EOLMES: EBExplain how the tanker works.

SHEA: Really we didn't have any fun in the study until we made the
models .

SEAMANS: To make it clear, why don't ycu put the other stages on too.

SHEA: Tf you talk this configuration, this is basically the 5-IVB stage
itself, wnich would be the escape stage Tor Nova, or the escape stage Tor the earth
orbit rendezvous mode. And the spacecraft then, during the launch phase and during
injection, is mounted on top of the S-IVE stage. As I sald, the spacecraft weighs
about 150,000 pounds or thereabouts; S-IVDE weighs 255,000 pounds.

For direct flight the Nova vehicle -- This is the real large launch vehicle
that Brainerd discussed -- would inject into earth orbit this combination with
the S-IVB completely fueled and LOX‘ed and the spacecraft on top.

In order to do the mission with the C-5 vehicle requires utilzing two
payloads that can be lifted into earth orbit by the C-5. C-5 puts into earth
orbit about 240,000 pounds or thereabouts. So that it turns out that you can't
really break the payload into two packzges, cne of which would be the injection
stage and the other of which would be the spacecraft itself. Tt turns out when
you go through the weight analysis that the thing to do, in order to utilize two
launcheg, Is to assemble on the launch pad on one C-5 the S-IVB stage and the
spacecraft, the spacecraft completely fueled and T0X'ed; the S-IVB only fueled.
It has hydregen in it, and hydrogen is a fairly light fuel. Tt turns out that
you need also about 190 or 195 thousand pounds of LOX in this wvehicle. So that
if you take the LOX out of the S-IVB you heave a payload which can be injected
into the high earth orbit by the £-5 vehicle.

it is necessary to have waiting up at ezrth orbit for the assembled injection
stage in spacecraft a tanker, the tanker carrying within it then all of the 1i-
guid oxygen, the pumping necessary to transfer the ligquid oxygen from the tanker
to the S-TVB.

Then in order to get the LCX into this sink, so you can use the fuel,
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The missicn mode calls then for inJecting into low earth orbit the
tanker vehicle, the single launcher C-5, then as scon as you can get the second
-5 counted down and ready -- a period of something hetween a day and a week as
we estimated at this point -- injecting the unlCX'ed S-IVB and spacecraft.

Once it is in high earth orbit -- you would have these two things now going
around in earth orbit -- determine from the ground at what Time you cught to
fire the engines abcard the tanker in order to effect a rendezvous between the
tanker and the orbiting spacecraft.

At the time that the tanker comes up after the firing of the engine,
at the time the tanker comes up toward the spacecraft, it is under the command
of the astronzuts in the spacecraft. They can actually control the motions of
the tanker and they use radar and optical senscrs to determine what order should
te given.

The tanker is swung around, comes up and mates at the tall end of the
¥-IVB. The ILOX is transferred, and the tanker, the tanking structure, and all
trhe auxiliary propulsion systems are dropped away. You then have in earth orbit
a fully fueled and LOX'ed S5-IVB in the spacecralft and then you inject to escape
in the same way that you would for direct flight mode.

QUESTION; I wonder if you could elaborate a little bit on how much time
and money you will save by going into lunar orbit, in a little more specific terms
than 10 percent.

HOIMES: TFstimates vary as far as time. It is 2 pretiy consistent
estimate that going direct ascent, with the 20 months or more later than going
lunar orbit rendezvous, in earth orbit rendezvous the estimates vary from 5
months longer to 15 months longer for esarth orbit rendezvous over lunar orbit
rendezvous .

As far as costs, I don't think we can give you any better estimate right
now -- because these studies were done on a relative comparison basis -- than to
say consistently ocur data showed that lunar orbit rendezvous ran between 10 and
15 percent less than either of the other two modes.

SEAMANS: With regard to the direct ascent. Brainerd is referring to the
direct ascent with the Nova. A lot of that time delay is the extra time it would
take for the development of this much larger vehicle that as yet of course has not
veen committed to a contractor.

The reason we are studying the possiblility of direct ascent with the C-5
is to see whether, by operating engines and scaling down the spacecraft, it could
te on the same footing timewise and costwise.

We have not studied this possibility in as great depth as the other
modes .

QUESTION: Could you tell us how much weight you 1ift off at Cape Canaveral
and how much weight you get back at the end of the lunar orbit, back to earth?
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HOLMES: Yes. If we go the lunar orbit rendezvous, -- I assume you
are talking about that.

QUESTION: Yes.

HOLMES: We will 1ift off 90,000 pounds. That is the maximum the -5
will 1ift off. We may have some slight margin on that. I think that is a rea-
sonably good figure. And the command module welghs somewhere between 8,500 and
10,000 pounds, which is what will be returned to earth.

SEAMANS: That 1s the eccape weight.

HOIMES: That is the escape weight. T am talking about payload. Six
million pounds, if youwant the total sitting on the pad; 8,500 if you want rough
Tigures.

QUESTICH: VUnder this new approach, what will you not do in the HNova
program that you had planned to do up te neow, and how much money do you think
you will be able to channel from not doing that to this program.

SEAMANS: I don't think we are here today to discuss our budget in
detail. What we will do is to go out on a study of the Hova vehicle that will
be more of a conceptual study to investigate different kinds of propulsion, to
see what might be gained by use of sclids as well as the ligquids, to see what we
might do with nuclear upper stages as well as the liguid hydrogen upper stages,
before committing curselves to actual design programs .

WEBB: Maybe you might say 1t this way: We will not go forward to put
under procurement the S-engine Nova but will rather try very hard to find designs

that will give us 2 or 2-% times the lifting capacity of the C-5.

=

In essence I think that is the major element of what we will not do and
what we will do.

QUESTION: Will the M-1 program be affected?

SEAMANS: No. We will continue the M-1 program. As to how it will be
time-phased, this i1s still under review.

QUESTION: Are you deferring the development of this lunar braking module
and the lunar touchdown module that will be used for ECR or direct ascent, the
same two years, as you are for the Nova?

HOIMES: No, we are deferring them indefinitely unless we should decide
to undertake cne of those modes.

QUESTION: Can you describe the earth orbital missions you could carry
out with the Saturn C-IB? Specifically how much would the empty structure of the
LCR spacevraft weigh and how much fuel could you get in i1t, and would you have: fuel
for both the service module and the lunar landing vehicle, and how long would
these missions last?
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SHEA: We are gtill studying the exact amcunt of fuel. It turns out that
the empty weight of the command mocdule-service module and the lunar landing vehicle
itself is geveral thousand pounds under the lifting capacity of the C-IB. Tt is
our intention then to inject into earth orbit this combination, and in earth orbit
Tc exercise completely the rendezvous maneuver in the same manner in which it will
be performed in the vicinity of the woon.

QUESTION: And would the astronauts climb into the lunar landing device?

SHEA: The astronauts will be in the lunar excursion module, yes. There
will be an evoluticnary series of tests. We don't have the exact number. Each time
you get a successful injection of the three modules we will be able to carry out
several rendezvous. We will send the lunar landing vehicle away, in essence, to
the 1limit of 1ts acquisition box, give it different velocities and different dis-
placements, and exercise the rendezvous maneuver completely.

I think you will find in the first few missicns, until we are assured of
the reliability of the rendezvous operaticn, that we will send the lunar excursion
medule away and use the option of performing rendezvous from the cormmand module
itself.

Ag you begin then to develop the facility with Rendezvous, the astronauts
will be committed inte the lunar excusion module and they will exercise that parti-
cular wode of rendezvous as well.

QUESTION: Is it planned in the first few missions to have a cable attach-
ment of some sort tetween the two?

SHEA: Tt has been discussed. I would say we don't have any definite plan
at this point and time. It is cur expectation that -- my expectation -- a cable
would not be necessary.

HOIMES: T think we might emphasize here, the appropriate time, what Mr.
Webb hag voiced many times, and that Is that we believe it Is extremely important
To gain proficlency in space, and specifically to gain proficlency n what pecple
call near space, or earth orbit, and earth orbit rendezvous, earth orbit overations.
It is significant to our decision that doing earth orbit rendezvous provides in our
cpiniorn as much experience and as much technique development in operations in earth
orbit and in rendezvous arcund earth orbit as in any one of the other modes.

WEBB: Wouldn't you add that it gives us a great deal of oppertunity for
experiencing envirommental chambers on the earth with respect o the various items
of equipment, so that we will know a great deal more aboubt the eguipment in these
smaller units than if we were using the larger ones?

HOIMES: Yes.

QUESTION: Dr. Holmes, does the unanimity on the LOR extend to your De-
Tenge people? I understand that they were more interested in EOR than TOR.
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HOIMES: TIf your guestion relates to did they agree with us as far as
considering that we will gain sufficient operating proficiency for any needs they
might have, I think the answer 1s a very definite yes.

As far as there being agreement with us as te this being the proper
mission, T don*t think they would say, because they haven'™t studied it as such.
So I think they were Jjust taking cur judgment on that.

Mr. Webb?

WEER: I think the way to think about it is that we have given them a fuil
briefing and understanding of what we plan to do, and we have gone into considerable
detail with them right uvp to Mr. Gilpatric and his immediate associates. We have
not asked them to concur in this decision because indeed we will not make the final
decision to procure this lunar excursion vehicle until we get the proposals back from

industry and see what they really locok like.

We are very anxious to spread the problems involved here over the total
complex of brains in the Aerospace industries in America and get the best ideas we
can.

We expect to stay in very close touch with the military people and to
develcp these programs sovthat they not only help us perform our mission but also
render such services as they can to thelr immediate complex.

QUESTICN: Dr. Holmes, on an emergency basis, how much of any of these
migssions can be controlled from the ground?

HOIMES; Yeou mean whether or not we can take over complete contrel if the
men were incapacitated?

QUESTION: Completely or partially.

HOIMES: T can't give you 2 definite angswer. We are studying that in
considerable detail. There are many people wno are of the opinion that we must
have congiderable ground control or sbility to fake over from the ground. It
does, however, at least at filrst blush, seem tc add some complexity to the equip-
ment. This is the kind of pros and cons and the balancing of the scales.

I you want me to take an offhand guess I would say we will have con-
siderable control from the ground.

SEAMANS: Adding to that polnt, T know one of the items that I felt was
varticularly significant in reviewing this was the fact that using our deep-space
net, here on earth, it is possible to measure the ephemeris of the capsule in
lunar orbit precisely enough that you could actually carry cut the rendezvous
operations. And we will have considerable band width with the large 200-~toot
antennas that we are planning to have as part of the deep-space net.
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QUESTION: Did you find any extra risk in the conducting of the rendezvcus
maneuver so far away from the earth where the capsule couldn't come back to a friendly
planet?

HOLMES: Of course we did take & good lock at that. It is something that
people focus on right away because rendezvous hasn't been done in space.

However, I think the proper way to lock at 1t is to analyze the entire
mission, that is, that it is & hazardous mission. You analyze each step. If one
does that, and tries to put numbers assoclated with each step, one finds that the
safety of the mission 1s directly comparable between any of these three; that cer-
tainly that rendezvous in lunar orbit is an ingredient that has to be accomplished.
Still, if you give it its proper weight and you give landing on the surface a proper
weight, and the take-off from the surface of the moon and the original take-off from
the surface of the earth, they turn ocut to be quite comparable. In fact, within the
accuracies of the numbers I would say egual as far as mission safety.

QUESTICN: Dr. Holmes, could you at this time give us more details on how
you could possibly use that Gemini-type vehicle for a direct ascent, and is there
a possibility that this might even beat the lunar landing vehicle?

HOIMES: There is absolutely no intention of using the Gemini vehicle for
escape to the moon. It is designed and its plans for use are in earth orbit.

QUESTION: You stated here possibilities of utilizing such a spacecraft --
and this is a two-man module type -- for direct flight tc the moon using the advanced
Saturn will also be considered.

SEAMANS: That does nct say use the Gemini capsule as such. This will he
a new capsule that will have to be developed.

HOIMES: A capsule like that one, but smaller and lighter so it will meet
the lifting capability of C-5. I thought you meant Gemini.

QUESTION: Can we return to Slayton for a minute?

WEBE: Let me say Dr. Charies H. Roadman, Brigadier General of the Air Force,
is here with us. He is in charge of these programs in MASA, on duty with us from
the Air Force, if you have any specific guestions that you want to ask on the
medical side.

QUESTION: ©Not on the medical side. The press release directs the medical
conclusionms solely at a cne-man solo space flight. It mentions nothing else. Is
there some inference here that he might go along as part of a two or three-man --

I think in fairness this ought to be straightened out.

WEBB: We are not trying to cross every bridge in the future right now.
We are saying that with respect to the one-man missions in Mercury we do not expect
to fly Major Slayton, and he understands this. He has been consulted about his own
future and about the assignment of duties to him -- he has made his own statement,
which you see guoted here -- and he is happy to accept them.
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QUESTION: Right. But he has not been ruled out of a two or three-man
flight?

WEBE: No, not at this time.
QUESTICN: There will be some other decision later on this?
WEBB: Yes.

QUESTION: Deke's status has been up in the air for months and T think in
fairness to him we ought to get 1t as much out as we can.

WEBB: Certainly we are trying to do that Jjust as rapidly as we can. We
are proceeding in I think the best way to do it.

At the moment the study has been with respect to his own persconal physical
condition, and the requirements cf the mission, including, as Dr. Seamans stated,
the actual records of the Glenn and Carpenter flights. That is as far as we can go
right at this tine.

Bear in mind that after we get a number of missions safely accomplished,
we will know a good deal more about the reguirements on the astronauts.

QUESTION: On this two-man program, using the C-5, when will you decide
to make the decision on this new capsule?

SEAMANS: We will make the decisicon at the same {ime that we have the pro-
posals from industry on the lunar excursion vehicle. We will have completed the
study of the two-man direct ascent at the same time, and at that peint will obwvi-
ously have to make a decision as to whether to go ahead with the actual development
of the lunar excursion vehicle.

QUESTION: Do you know how much you would have to increase the thrust on
the C-57

SEAMANS: This is the purpose of the study that we will be carrying out
in the next few months, to determine exactly what augumentation would be required.

Brainerd, do you want to add tc that?
WEEBE: There 1s a questicn over here.
QUESTICN: For the last two weeks NASBA put out requests for descign studies

of orbital space laboratories and manned orbital self-directing space laboratories.
I wonder how these it into the program and will these go ahead.
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HOLMES: These are all just studies. We do not have programmed today any-
thing but studies for a space laboratory. | think we feel that the volume, and the
masses that we can put in space with Apollo, béth with the €-18, and later with the
C-5, might well be the first groundwork for our space laboratories. But that ent]re
effort is just in the study stage at the present time.

WEBB: Bear in mind, we are encouraging our centers, like Dr. von Braun's
center at Huntsville, to make these studies, to accumulate just as much information
as possible, to utilize the resources of industry to the fullest extent possible,
That is the process you see going on. And you will see a lot of studies made in
this general level of financing which they are authorized to go forward with on
their own initiative,

QUESTION: Mr. Webb, the cost estimate here, to get back on John Finney's
Guestion, ten to fifteen percent saving, ten to fifteen percent less, is this ten
to fifteen percent of the commonty quoted twenty to forty biltlion dollars cost?

[n other words, do you anticipate saving two to six billion dollars?

WEBB: Let's let Mr. Holmes answer that.

HOLMES: This was a specific comparison among the three modes. In doing
so, if one picks lunar orbit rendezvous, then you are not doing the Nova. However,
in doing our overall manned space program, where we are talking about these figures
that you mentioned, that is a different sort of thing. So | don't think there is

any ten or fifteen percent saving there. | think the only significance of those
figures is if you trot these out side by side and do an analytical comparison of
costs, this comes out ten to fifteen percent less. |[ts implications to the total

program are not necessarily a ten to fifteen percent saving.

QUESTION: Would it be one billtion dollars, perhaps, or two billion dollars?
SEAMANS: We are just not going to discuss it here.

WEBB: We will know more about this when we look at the proposals coming
from industry on the lunar excursion vehicle, for instance. | think any estimate
that we give you today, other than the statement made by Mr. Holmes, would not help
you particularly in explaining this program.

QUESTION: What about the unmanned lunar landing support vehicle? Can you
describe that some more? How big would it be? What would you use to get it up

there?

WEBB: We are going into a detailed study that will perhaps last six months

in this case to study this. It would appear that if we go forward with a lunar
excursion vehicle that a logistic support vehicle would be very important to use in
conjunction with it. It would also appear that this mi ght be expanded into a

di rect ascent vehicle.
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We expect to do this with very great care, because this means a line
of development of unmanned lunar landing equipment, which is quite an under-
taking.

QUESTION: | have a gquestion on money. | am not sure | understand Dr.
Seamans correctly on it. Did you say by pushing the Nova vehicle back two or
three years you could use that money for this excursion vehicle? And are you
talking about 1963 money?

SEAMANS: | am not sure you are quoting me. | think you discussed that.

HOLMES: | didn't mean to say that. What | said was that by moving Nova
back, we do not have such a peak in budget fund requirements, and indeed the fund
requirements that we presently have in the budget, where we went in showing Nova
and so forth, we needed to do this mission, to do the time scale we want to. By
moving Nova back we cannot only get a more advanced vehicle but further the funding
requ irements for it come later, so that we don't have to say we need even more money.,
It is a try to balance and have a balanced program.

QUESTION: You are not talking about using 1963 Nova money on this LOR
excursion vehicle?

SEAMANS: That is a hard question to answer,

WEBB: | think what you have to say is that we have a program before Con-
gress. |t has been approved in the House and the Senate. They have to have a
conference now to adjust differences of that. Then you have to go through the
appropriations processes, Then we are going to have to balance out the result
that comes out of this legislative process against the requirements of atl of
these things.

You do know we already are into 1963 fiscal year, and you know that we
have at least a three-month period here to have industry make its proposals
and to consider them,

The funding requirements on the lunar excursion vehicle in Fiscal 1963
could not be very large in terms of this program.

QUESTION: Mr. Webb, is this the specific reason for deferring Nova for
two years? Don't we see a need for Nova beyond the Apollo itself?

WEBB: Yes. We are very anxious to continue with the Nova. But we are
also very anxious when we go into this large-vehicle development to know first of
all if we require it for the first lunar landings, and a good deal of this work
that we have been describing will give us a solid basis for ;udgment there. We
also are very anxious to have a vehicle that steps up considerably from the
Saturn C-5.
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One of our many purposes here is not to build something, as Mr. Holmes
has said, or Dr. Seamans, that is onily eight-fifths of the C-5. We would like
very much for it to be two and a half times, at least, maybe three times as
effective in thrust as the C-5.

QUESTION: Could you discuss briefly the problem of getting back in the
earth's atmosphere without burning to a crisp? Will there be plenty of fuel to
maneuver? As | understand, that is one of the tricky aspects to this whole pro-
blem,

SHEA: The re-entry problem is somewhat more difficult than the Mercury
re-entry problem, but doesn't really represent, | think, one of the major critical
elements in the program. You have coming back in a re-entry corridor approximately
forty miles wide that you have to come into with the proper re-entry angle. The
re-entry is controlled in effectively the same way as the Mercury re-entry is con-
trolled. There is no propulsion needed as such except for attitude control during
the period of maximum pressure and maximum deceleration,

QUESTION: How about from there on down? How do you get these people
back on the ground?

SHEA: From there on down again it is similar to Mercury, We are talking
at this point in time about three parachutes deploying, a shock absorber which
will allow us to tand on land. We are also investigating a paraglider, which is
being deveioped in the Gemini program, It is possible that the paraglider would
be selected as the mode of actually providing a controlled landing.

QUESTION: 1s there any plan to make the thing give an L/D of more than
zero in order to come in?

SHEA: It has a L/D of more than zero coming in. The C.G. is offset
and the L/D is approximately .5. It might be as high as .7. So it has some
inherent maneuverability as it comes in. Mercury has none,

QUESTION: Mr. Webb, will there be any changes in the Gemini program as
a result of the decision you have announced here today?

WEBB: | do not think so. | think of course again we have to be very
flexible. We are trying to explore every new opportunity that comes to us. The
Gemini program is an experimental flight program to test out by repeated flights
with two men many of the concepts and many of the pieces of equipment that will
be developed.

Undoubtedly we are going to have changes in that program, and we are
going to develop new ways to use this combination effectively. But basically
we want to get experience with weightlessness, to get experience with rendezvous,
to study in every way possible the effect of weightlessness not only on men but
on equipment, on fluids and so forth. Would you want to add anything to that?
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HOLMES: No, sir.

QUESTION: Mr. Holmes, you know where you are going to take off from the
earth, and you know more or less where you would like to land on the Moon. Do you
have any idea where you would like to land when you come back?

HOLMES: No. We are studying that presently., | think that the signifi-
cant thing is that we would like to land on land, and not on a hostile sea. |
think it is significant that we are planning, by having a L/D something greater
than zero -- as Dr. Shea said, .5 -- and by communications hopefully right through
the blackout region, to be able to guide this vehicle, if you will, just by
controlling his attitude and thus having this offset center of gravity, to a
localized landing area which might be an area ten miles on a side, something like
that, and then much more tocalized through a parachute or paraglider.

So that we are studying now the feasibility of doing those things and
then the various sites which would offer the most advantage to land should you
be able to do those things.

So that we have considered several areas, the Plains areas in the United
States.

We would like to have, of course, good visibility and we would also like
to have large unrestricted areas.

QUESTION: Are you planning any changes in your Apollo module being built
by North American?

HOLMES: Very minor changes. The contract with North American for that
Apollo service module and command module at its present status is such that it is

about equally applicable to any one of these modes. |f anything, perhaps the way
the developments have come so far, it is more applicable to the lunar orbit ren-
dezvous mode. But they do need -- and it is one of the reasons we have to firm

up the decision - they do need now, as we go along, decisions so that where changes
would develop, they would make go toward the mode that we are going to use.

To answer your question very succinctly, no, we don't expect many changes.

QUESTION: May | ask one more question about time from leaving the Cape
to the Moon and back.

HOLMES: Seven days; typically.
SEAMANS: Total

QUESTION: You are still studying three routes to the Moon, as | get it.
First you favored the earth orbital route, now you favor the lunar orbital route.
When will you make a final commitment? Do you know which month or which year, or
about when?
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WEBB: When we get the equipment that we are satisfied with in earth
orbit and make the decision that it is going to be committed to the mission.

QUESTION: When will this be? Mid-19657

WEBB: | think this apparatus we said would be ready by mid-1965, |
think that is in this release.

You see, we simply don't want to make irrevocable decisions here in an
area that is as new and broad as this. We expect to get some break throughs., We
expect to do the job with what we can extrapolate out of our present position,
but we also are praying for some important breakthroughs that will save us time
and efforts. So we don't want to say irrevocable commitment but rather getting
everybody pointed in the direction, proceeding rapidly in that direction, adding
one unit to our program, which is the lunar excursion module, using all of those
we now have in the program, adding to that as required, but moving as rapidly as
we can,

QUESTION: Mr. Holmes, is there any action that you could take contem-
plated at this point if they missed a rendezvous with the command module coming
back from the Moon?

HOLMES: Yes. We have it planned with a redundancy such that if, for
instance, in the first rendezvous, the lunar exploratory vehicle was not able for
some reason to rendezvous with the command module, the command module would have
both the guidance equipment, sensing equipment, as well as propulsion capability
on board to go after it. An abort, an initial abort does not mean failure to
rendezvous.

I's that your question? Command module rendezvous in lunar orbit with
the lunar exploratory vehicle?

QUESTION: On a return, if you fail to rendezvous, is there any action
that could be taken?

HOLMES: If you fail after all these redundant things -- in other words,
if you fail to rendezvous because the men in the exploratory vehicle can't ren-
dezvous with 'the mother craft, and if in turn you fail to rendezvous also because
also with a duplicate failure the mother craft can't rendezvous with the exploratory
vehicle, with redundant systems in both, then unless the exploratory vehicle could
get back to the lunar surface, and as | think we have had some kind of a logistic
vehicle -- | am pre-jumping the study we are doing - to support it, if all those
things fail, no, then the men have failed to rendezvous, and that is it,

QUESTION: But the mothership could still get back?

WEBB: Yes.
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SHEA: Many people seem to focus on this rendezvous as being an
operation which is unique and separated quite apart from anything else that
we are doing in space. It turns out to be not really true, If you look at the
elements associated with Rendezvous, you need guidance, for instance. You need
the guidance to gat off the lunar surface and come back home again, You also
need it to rendezvous. |f the quidance failed, you are not going to get back
home, never mind making a rendezvous. You need mid=course propulsion in order
to correct the guidance that exists in the vicinity of the Moon and enable you
to get back into the re-entry corridor we mentioned.

That mid-course propulsion for direct flight is about the same size and
same order of magnitude as that that you need for rendezvous, and it is only one
part of the total amount of propulsion we provide in redundantly giving us a ren-
dezvous capability.

When you break Rendezvous down into its constituent parts you find that
there are a series of analogues between the things that you have to do in executing
rendezvous and the things that you need to do in order to complete a normal direct
flight mission,

By the time you analyze these things out, and really study where the
risks are, which are the difficult operations, you find that the mission with
Rendezvous is in effect no more risky than the mission with direct mode.

QUESTION: Mr. Webb, in conclusion, as far as | am concerned, in three
months you are going to select a system and a contractor. In other words, this
is another decision on the road in three months?

WEBB: That is right. And we will make that decision in the light of the
submissions from industry, bringing the best brains of the industry in, and also
in the light of our continuing studies of the possibility of direct ascent with the

two-man capsule, our studies that will then be about halfway through on the logistics
vehicle.

In other words, we will now proceed to try to implement the lupar orbit
rendezvous, if we can. |f we cannot, then we will obviously do something else,

But our purpose now is to make every effort to implement this call for procurement
by buying the vehicle and moving on up the road.

QUESTION: Does this logistics vehicle amount to a re-orientation of one
of the JPL programs or prospective programs?

WEBB: | would say no,

Brainerd, maybe you want to answer that. Certainly we will take advan-
tage of all that they have done.



26

HOLMES: | think as far as Prospector, as you know, it is not an on-board
authorized program, We will try in this logistics vehicle to give a maximum service
for both space science program, scientific investigation, which after all is the

gray area to the manned program; we must have this data before we go. With the
logistic vehicle we will probably use it for both. Prospector does not exist as
an authorized program,

QUESTION: Could | ask another question?

Back in 1958, | recall vaguely, Fred Singer, | think, bave a paper in
Denver about the instability of lunar orbits based on the instability of the
surface. |s this an astronomical question now, or was this a theory at that time?

HOLMES: It is one that | am sure that Dr. Shea will be glad to comment

on, bhecause he has done a lot of studying, and our people have, on what pertur-
bations there would be for this mother craft in lunar orbit which might give you
difficulty or might not in rendezvous, We think it is not a problem,

SHEA: It is an astronomical question, but the answer isn't. We have
studied the stability of the lunar orbit, particularly in the lower lunar orbits,
of the order of a hundred miles or so that we are talking about., |t appears that
the maximum circular type perturbations are of the order of 100 to 150 feet, this
occurring over a several-day period of time. So we don't feel that there is really
a problem here in the stability of the orbits per se.

QUESTION: Could you tie things together for us by summarizing for the
record and for the record the announcement concerning the method that we are
going to attempt to use?

WEBB: Before we do that, there is another question.
QUESTION: | will get it later,

QUESTION: Mr. Webb, before you get into that, could Dr. Roadman or one
of you other gentlemen give us a status report on the 253 preliminary selectees,
and also speak to the question as to whether it is logical to assume that one of
these men might be in the first lunar mission? Or would you have to get another -

WEBB: | think | could say that we have gone through various elements of
the screening processes. We have narrowed the field down to approximately 32
persons. These are under examination and screening now. | believe five of them

are at the station today.
ROADMAN: Undergoing medical evaluation,
WEBB: We will proceed right on to make the selections,
As to the seccond point of your questicon, | think it is reasonable to

assume that some of these men, being selected in this process, will be on the
first Tunar mission,
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HOLMES: | am sure they will,

WEBB: Now if you would like a very quick summary - | am assuming that
you mean that you want one or two minutes and not ten or fifteen after all this
time you spent here - | would like to say that we have studied the various possi-

bilities for the earliest, safest mission to make a manned lunar exploration, and
have considered also the capability of these various modes of conducting this
exploration for giving us an increased total space capability.

We find that by adding one vehicle to those already under development,
namely, the lunar excursion vehicle, we have an excellent opportunity to accom-
plish this mission with a shorter time span, with a saving of money, and with
equal safety to any other modes,

Therefore, we are now adopting this as a means of asking industry to

give us proposals for building this lunar excursion vehicle. |f these proposals
meet the requirements of this mission, we will proceed to procurement of the
vehicle. In the meantime, we will also be making very complete studies of a

logistic support vehicle that will be capable of landing supplies on the moon
in support of our operations there, and of the possibility of a two-man direct
flight mission using a new capsule and the C-5 booster.

QUESTION: Would you make that statement now about Commander Slayton,
Mr, Webb?

WEBB: Yes, | will be glad to.

After a very careful examination by authorities in the National Aero-
nautics and Space Administration, in the Air Force, and by Dr. Paul Dudley White,
it has been determined that Major Slayton would not fly on one of the one-man
Mercury flights. However, he has been requested to remain in the program in a
planning, engineering and a support role. He has agreed to do so. We are very,
very: happy to have him continue in the program. I think the contributions he
will make will be very great.

(Whereupon, at 5:52 p.m., the News Conference was adjourned.)

#i#
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FOR RELEASE: July !'1, 1962

NASA OUTLINES APOLLO PLANS

After more than a year of intensive evaluation of its Apollo Manned
Lunar Exploration Program, the National Aeronautics and Space Administration
has decided to:

I. Base the next phase of its planning, research and development, pro-
curement and space flight program on the use of the advanced Saturn (configu-
ration) to accomplish the initial manned lunar landing and recovery, using
the lunar orbit rendezvous as the prime mission mode,

2. Request industrial proposals immediately for the development of a
lunar landing vehicle spacecraft to be launched on the same launch vehicie
with the Apollo mother craft and capable of landing two men on the lunar sur-
face and returning them to a mother craft in lunar orbit before the return
to Earth, The plan is for a third crewman to remain at all times in the
Apolio spacecraft now under development by the North American Aviation Company,

3. Employ a two-stage Saturn (configuration C-1B) using the present
eight-engine Saturn first stage and the high energy S-1VB stage already under
development for early flights to test the Junar orbit configuration of Apollo.
These flight tests will be utilized to perfect module maneuvers in earth or-
bit with minimal spacecraft fuel loads in the mid 60's, Saturn C=-18 will
develop sufficient thrust to put 16 tons into earth orbit.

4. Begin an immediate in-depth study of an unmanned lumar logistic ve-
hicle to determine how such a vehicle could be used to support the lunar ex-
ploration program,

5. Continue studies of the feasibility of the Earth orbit rendezvous
mode using the advanced Saturn (configuration C-5) with a spacecraft somewhat
smaller than the three-man Apollo under contract and employing a two-man com-
mand module. Possibilities of utilizing such a spacecraft for a direct flight
to the moon, wusing the advanced Saturn {£-5) will also be considered.

-~more--



6. Conduct active and continuing studies of a Nova vehicle with
development deferred at least two years, the objective of these studies
would be a Nova with a weight lifting capability at least two or three
times that of Saturn C-5 which could be used for possible missions be-
yond Apallo, (Saturn €-5 can launch 45 tons to escape velocity; 120 tons
to earth orbit,)

'"We are putting major emphasis on funar orbit rendezvous because a
year of intensive study indicates that it is mest desirable, from the
standpoint of time, cost and mission accomplishment,' NASA Administrator
James E. Webb said,

"I'n reaching this decision, however, we have acted to retain the de~-
gree of flexibility vital to a research and development program of this
magnitude, Many of the modules and Taunch vehicle stages are interchange-
able between the various modes open to us. If what we learn in the future
dictates a further change in direction, we will be in a position to make
it.

"At this time, however, we have reached the point in our studies of
the various Apollo modes where emphasis on the most desirable alternative
is necessary If we are to move forward at the pace dictated by our naticnal
goal of lunar landing within this decade,'"" Webb added,

'"Meanwhile, the possibility of lunar landing through direct ascent with
either the Nova or the (-5 Saturn vehicle will not be neglected, and we wili
perfect the rendezvous technique in Earth orbit in our two-man Gemini pro-
gram, This will provide necessary training in spacecraft rendezvous, since
the technique is essentially the same at any point in space,' Webb said,

Members of NASA's Manned Space Flight Management Council =-- chaired by
Manned Space Flight Director D. Brainerd Hoimes -- recommended LOR upanimousty

because it;

1. Provides a higher probability of mission success with essentially
equal mission safety.

2. Promises mission success some months earlier than other modes.
(National goal is to accomplish the mission by 1970).

3. Will cost ten to 15 per cent less than the other modes.

L, Requires the least amount of technical development beyond existing
commitments while advancing significantly the national technology,

The Manned Space Flight Management Councii is composed of the Directors
of the O0ffice of Manned Space Flight, Washington, D.C., headed by Holmes;
Manned Spacecraft Center, Houston, Texas, directed by Dr. Robert R, Gilruth;

-—emores-
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Marshall 3Space Flight Center, Huntsville, Alabama, directed by Dr. Wernher
von Braun; and Launch Operations Center, Cape Canaveral, Florida, directed
by Dr. Kurt Debus,

At presently envisioned, Junar orbit rendezvous would regquire a single
launch of a Saturn C~-5 boosting a 13-foot-diameter, three module spacecraft,
The spacecraft would include a five-ton, 12-foot tall command module housing
the crew; a 23-foot tall service module providing mid-course correction and
return-to-garth propulsion; and a 15-ton, 20-foot tall lunar excursion module,
The three modules would proceed to the vicinity of the moon and would be
placed in lunar orbit as a unit. Two astronauts would then transfer to the
lunar excursion vehicle and descend to the moon while the Apollo spacecraft
and service modules remain in lunar orbit,

After a period of exploration extending up to four days, the two men
would use the lunar' excursion vehicle to ascend from the moon to a rendezvous
with the Apolle spacecraft in lunar orbit., After crew transfer, the lupar
landing vehicle would be jettisoned and the command craft carrying the three-
man team would be boosted back toward Earth by the service module with an en-
gine generating 20,000 pounds thrust. Just before entering the Earth's at-
mosphere, the service module would be jettisoned and the command module
oriented for rentry,

The Apollo LOR configuration and its Saturn C-5 booster would stand
about 325 feet tall and weigh six million pounds at launch. The first stage
(S-1C) of the launch vehicle will be powered by five F-1 engines generating
7.5 million pounds of thrust; the second stage (S-11) powered by five hydro-
gen-oxygen J-2 engines with each generating 200,000 pounds thrust; the third
stage (S-1VB) powered by a single J-2 engine, All elements of the launch
vehicle are currently under contract,

Using command service modules now under development, Earth orbital
rendezvous would require the additional development of two propulsion modules
weighing about 50 tons -- a lunar braking module and a lunar touchdown mo-
dule -- in order to decelerate the 28-ton command and service modules to a
soft landing on the lunar surface,

Under concepts emerging from our most recent studies, Earth orbit rendez-
vous, using the three-man Apollo, would mean that each mission would require
Earth launchings of two or more advanced Saturns, One vehicle would launch
into orbit a 60-foot-tall liquid oxygen tanker weighing some 110 tons., It
would rendezvous with the separately launched modular spacecraft attached to
2 fueled but unloxed third stage of a Saturn C-5, The lox would be trans-
ferred and the third stage would then power the spacecraft to the moon. A
three-man direct flight would have the same requirements as Earth orbital
rendezvous for the command and service modules and the lunar braking and
touchdown stages. |In addition, this mode would require the immediste de-
velopment of Nova vehicle with a 12 million pound thrust first stage and

--more--
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upper stages employing the 1,2 million pound thrust hydrogen-oxygen M-Il
engines,

Studies of the various lunar exploration modes were coordinated
by the Systems Office of the NASA Office of Manned Space Flight, Washing-
ton, D,C., under the direction of Dr. Joseph Shea. Groups which studied
and compared all three methods included NASA Office of Manned Space
Flight, NASA-DOD Large Launch Vehicle Planning Group, Manned Spacecraft
Center (Houston), Marshall Space Flight Center (Huntsvillie), Langley
Research Center (Hampton, Virginia), Launch Operations Center (Cape
Canaveral), and the Massachusetts Institute of Technology Instrumen-
tation Laboratory, (Cambridge, Massachusetts).

The following studied one method in depth or compared two methods:
Lewis Research Center (Cleveland), Ames Research Center (Mountainview,
California), Space Technology Laboratories, Inc, {Los Angeles), Chance-
Vought Corp. (Dallas), and North American Aviation, Inc. (Los Angeles).

Jedekelrkiniciok
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On July 29, 1958, President Eisenhower signed into law the National
Aeronautics and Space Act, and by this action the United States adopted a
Nationa}l Space Policy and created an organization (NASA} to carry out this
poticy. Of this action Vice President {then Senator) Johnson stated ''In
the long view of History, possible the most important step that we took
during this session (of the Congress) was to establish an Agency to guide
America's effort in the exploration of outer space.'

A study of the Space Act and the Executive and Congressional documents
leading to and following the Act, shows the breadth of Influence that both
the President and the Congress feel that man's activities in space will
have on the future welfare of our nation; and the need, therefore, of an
active Nationat Space Program,

i want to discuss this National Program with you, the importance we
attribute to it, and what we hope to accomplish by 1t.

| will try to give you a perspective of the Program as a whole and the
manner in which we are carrying out our Government's declaration = ''--=it
is the policy of the United States that activities in space should be de-
voted to peaceful purposes for the benefit of all mankind."

INationa] Aeronautics and Space Act of 1958,



"What do we mean by Space?' The answer is fairly simple. We mean the
universe beyond the atmosphere surrcounding cur own planet. Using this defi-
nitton, the scope of space is iafinite.

From the dawn of civilization, the answers to the unknowns of space
have been sought by man. First, he sought to explain his superstitions
and quiet his fears. As he became more knowledgabie he sought to satisfy
his curiosity, and then sought assistance - in navigtion - and in agricul-
fure.

Men have dreamed of going into Space, talked of coing into Space, studied
Space, and experimented toward Space since time immemcrial. There is the
biblical account of Elijah's ascent into the heavens -- ''"behold there appeared
a chariot of fire, and horses of fire, --- --- anrd Elijah went up by a whiri-
wind into heaven.'' There are the acccunts in Greek mythology of the flights
of Daedalus and lcarius and of Phaeton's i1l fated attempt to drive the
chariot of the Sun,

There were the researches of the Greeks in Egypt and Asia Minor that led
to ciose measurements of the earth's diameter, and the distance of the rmoon
from the earth. There were the contributions from our cwn Western civiliza-
tion that explained the travel of tne planets in our sclar system and added
much to our knowledge of the universe beyond our plansts,

But although man had learned much of space, man sent ro cbjects into
space until on October 4, 1957 the Russian Sputnik was launched into an earth
orhit.

Since this first space flight nearly 100 spacecraft have launched into
earth or solar orbit. ©f these the United States has launch more than seventy
and the Russians more than twenty. The total weight Russia has put into
space is about twice the United State figure.

Spacecraft of Russian and of United States arigin have flown and are
Tlying cver most nations of the world and it appears to be established that
flight of manned or unmanned spacecraft over a country of different sovereignty
than that of the craft does not of itself constitute an unfriendly act. In
fact, space flight in earth orbit is impossible without flight over many
countries. The situation appears to be evolving that flight in space is ana-
lagous to sailing on the high seas,

As of now, military uses of spacecraft appear more limited than military
uses of sea or aircraft - in fact, limited to noncombat activities. | can
assure you that it is the hope cf the United States as expressed in the state-
ments of the President and in the expressions of the Congress that this situaticn
will not change. We must, nevertheless, be prepared to meet other eventualities.

In the present state-of-the-art the same techniques are required to develop
nl
}

space flight systems for (1} scientific research, {2} space exploration, {2)

--more--
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civil applications, and (4) military applications, Essentially, we want
spacecraft that will parmit us to travel in space with the same relative
flexibility and reliability that we now have in our travel con land, sea,
or air. We want to be able to do things in space and bring back things
from space that will benefit mankind -- either by improving his well
being or by protecting his well being, and this protection is from the
hazards ot nature or the hazards of man. Considering the cost of the
program, it i5 well that this mutuality of requirements exist, They can
best be met by a National Space Program,

Of the seventy some spacecraft the United States has launched, four
are in orbit around the sun, the others were launched in orbits around
the earth.? About forty are still in earth orbit. We are receiving in-
formation on our universe from a dozen of them. Two of these are trans-
mitting continuous data on our weather, Of those no longer in orbit,
more than fifteen were returned to earth on command., Of these the most

famous are of course the Friendship VI, piloted by John Glenn, and the
Aurora V11, piloted by Scott Carpenter, both of which orbited three times
around the earth and were then tanded by the pilots. It is a Space Pro-

gram of which we, as Americans, can be proud.

These United States spacecraft were placed in flight to carry out
our National Space Objectives as described in the Space Act. One can
summarize these objectives as:

1. Development and operation of spacecraft for manned and un-
manned flight into space,

2. Exploration in space with these manned and unmanned space-
craft to gain scientific and engineering knowledge.

3. Application of the results of this space exploration to the
general welfare of mankind and to the protection of our
national interests,

LEGISLATIVE PRECEDENTS TO THE SPACE ACT

Enactment by the United States government of legislation for governmental
support of science and technology (of which space flight is a part) is not
new, but creation of a governmental research and development organization of
the size and scopc of NASA is new.

Over previous years, these enactments of legistation supporting science
and technology have been many. These acts are in line with the preamble to the

2Spacecraft orbiting the earth are frequently referred as to "earth
satellites" or simply '"'satellites.,"

--more--
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Cormstitution of the United States. The preamble lists five objectives for
which the Constitution is ordained. The third and fourth of these are to
"provide for the common defense'' and to '"'mromote the general Welfare '
Legislation relating to science and technology comes under these two pro-
visions., And while the preamblie to the Constitution does not provide a
source of power for the Federal Government, it does, gucting from Joseph
Story, "'expound the nature and extent and application of (these) powers. "

In carrying out these Federal powers in relation to science and engi-
neering, we have, as an early examnple, the establishment of thke Natiore]

Academy of Sciences in 1863 which '"'=-- --- shall, whkenever called upon

by --- --- the Government investigate, examine, experiment, and report on
any subject of science or art --- ---,"'" We have the establishment of the
research bureaus in the various Government Departments, We have the as-

tabiishment of the National Advisory Committee for Aesronautics (since ab-
sorbed into NASA} in 1915: the establishment of the Natiormal Institute of
Fealth ia 1930,

Following World War || we have the passage of the Atoric Enargy Act
of 1946 establiishing the Atomic Energy Commission. The Atomic Energy Act
was unique in that there was now created a government organization to cevelop
8 great natural resource - atomic energy - in which government funding and
management was to be used because of (1) tke general political implications,
(2) the uniqueness of the military appiications, and {3) because the general
welfare uses were not sufficiently clear to justify cevelopment by private
capital.

in 1950 the Act establishing the National Science Foundation was passed.
The Foundation was set up ''to develoo and encourage the pursuit of a naticnal
policy for the promotion of basic research and education in the science' and
"appraise the impact of research upon industrial development and upon the
general welfare' and so advance the national health, prosperity and welfare,
and secure the national defense,

We see through these Acts a general broadening o7 the sense of responsi-
bility of the Federal Government in the fields of science and technology,
first with emphasis on the "common defense'' ard as time proceeds and our
general industrial growth as well as our national defense became increasingly
dependent on science and technology an increased emphasis on the ''general
welfare'' objectives,

The National Space Act presents therefore a continuation of an established
government policy, However, activities in space require an additional con-

sideration -- that is a broad coverage In regard to internaticnal cooperation.
Space activities to be most effective require international cooperation in a
sense not previously demanded in science and technology - in the fields of

comrmunicating with and issuing commands to our spacacraft. And as in all
science, to be most effective in benefiting man, there must be internaticnal
interchange of scientific informaticn. The Space Azt lists thersfore as one

~-more--
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of eight objectives ''cooperation by the United States with other nations and
groups of nations in work done pursuant to this Act and in the peaceful appli-
cations of the results thereof.,"

OUR NATIONAL SPACE PROGRAM

Our Space Program to achieve our national space objectives can be dividea
into three parts:

1. Manned Space Flight
2, Scientific Investigations in Space

3. Applicaticons Resulting From Space Investigations

In relation to manned space flight and applications from space investigation,

President Kennedy in a Special Message to the Congress (May 25, 1961) recommended
specific national goals:

1. To, within this decade, land a man on the mocn and return him safely
to earth.

2. To accelerate the development and use of space satellites for world
communications.

3. To achieve at the earliest possible time a satellite system for world-
wide weather observation.

Manned Space Flight

In exploration of space, dramatic '"firsts! have been accomplished before
it was possible to put man in space, For this reason the need of man in space
was at first questioned, Since World War it our ability to measure and record
by automation and remote control has increased at an unprecedented rate. How-
ever, no instrument or machine that man has developed or is developing approaches
by orders of magnitude the ability of the human brain for on-the-spot inter-
pretation of cbjects and events that respond to the human senses. One can read
all information available on the Grand Canyon, Niagara falls,, the Berlin Wall,
but to get the full significance of sach of them, one must go and see. No
instrument could have discovered the Dead Sea Scrolls.

We know that man's current standard of living could not have been ap-
proached by orders of magnitude had he not developed transportation systems
to explore, utilize, and occupy the surface of the earth and the atmosphere
above the earth. Until the various places had been cccupied by man and ade-
quate travel to and from them developed, it was impossible to predict or rea-
jize their benefits. We presume the same is true of space. Of the NASA pro-

--more=-
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gram, about two-thirds the effort is in manned space flight,

Qur National Manned Space Flight Program consists currently of four
phases:

1. Project Mercury and one-day manned flight to determine man's ability
to function in space for periods up to one day and to develop manned
spacecraft technology.

2, Project Gemini - to develop spacecraft rendezvous techniques and to
extend man's functioning in space to periods of one or two weeks.

3. Project Dyna-Soar - to develop a manned spacecraft suitable for
maneuverable reentry into the earth's atmosphere and suitable for
controlted landing at an air field selected by the piiot.

L. Project Apollo - to develop and operate a manned space flight system
suitabie for landing men and supplies on the moon and returning them
to the earth.

Mercury, Gemini, and Apollc are NASA programs. Dyna-Soar is a joint
USAF-NASA program financed and administerea by the Air Force. In all four

phases ,NASA or Department of Defense facilities are used as appropriate.

The most ambitious of these phases is of course the Apollo program to

land men on the moon. tn rélation to landing man on the moon, President
Kennedy stated: ''No single space project in this period will be more ex-
citing, or more_impressive, or more important for the long range exploration
of space; -3 n passing the appropriate authorization and appropriation

legislation the Congress accepted the President's recommendation.

In preparing for the actual moon landings, the Apolle crew will pilot
sections of the spacecraft in earth orbital flights and exploratory flights
to the vicinity of the moon including circumlunar flights and flights into
lunar orbit. In these flights the creww 11 perfect their techniques for
deep space navigation and spacecraft operation.

Our schedule calls for the earth orbital flights in the 1964-65 period,
the circumlunar and lunar orbital flights about 1966, and the manned moon
landing before 1970,

{Beyond Project Apollc)
If we are successful in these plans we will have developed by 1970

space flight systems and space flight techniques toc permit the use of manned
spacecraft to:

3Special Message to Longress, May 25, 196].

——more--
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1. Remain in earth or lunar orbit for considerable periods cof time.

2. Rendezvous and dock in orbit and so provide logistic support for
earth or lunar orbiting spacecraft,

3. Return to earth for a normal landing at & choice of air fields.

4, Fly to the moon, land, 2nd return to earth,

in the next decade or towards the end of this decade we will start
the manned exploration and use of the moon and the use of manned spacecraft
to further our science programs and our application programs (civil or mili-

tary). Does this seem unreal? Four and & half years ago man had sent nothing
into space other than light and radio waves.

Scientific Investigations in Space

Much has been said on the reasons for and the advantages that will accrue
from our use of spacecraft o increase our knowiedge - knowledge in the basic
sciences - physical and life - those studies we conduct to increase our under-

standing of the universe and of life itself, Certainly, this understanding
is one measure of our culture, And man's advance in this culture is a major
factor in determining his general welfare,

By sending instruments aloft in spacecraft we accomplish three things.
(1)We need not make our measurements through the veil of the earth's atmosphere.
(2) We place our instruments at the place the phenocmena is occurring as was done
in the discovery of the Van Allen belt. (3) We can conduct experiments in
zero gravity and ''perfect' vacuum, and under radiation bombardments not avail-

able on earth,

It is in this field of scientific spacecrafit that results have appeared
most rapidly as we entered the space race, As examples: There is the dis-
covery of the Van Allen radiation belt surrounding much of the earth at al-
titudes above 300 miles; there is the mapping of the earth's magnetic fields;,
the discovery of the slightly pear shape of the earth; new insights into the
carth's heat balance; determination of effects of the sun on our atmosphere,

We have recently launched an earth Orbiting Solar Cbservatory (050) .
The instruments it carries are peinted at the Center of the sun, and for
four months continuously recorded for us more than a dozen sets of sun measure-
ments. The information collected was ''played back" on ground command as the
craft flew over our ground stations. During this year (1962) and next (1963)
we hope to launch six of these observatories as well as two earth observatories
to help us determine the sun-earth relationship.

We have hit the moon with the Ranger spacecraft. We hope this year to
lanch a second instrumented Ranger on the moon, This experiment is scheduled

——more=-
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to be followed in 1964 by the Surveyor Spacecraft which will soft land
several hundred pounds of instruments {including TV cameras} on the moon
and which witl also be flown into low altitude orbits around the mocn.

These exploration are a prelude to the manned moon landings.

We will send our science spacecraft to the planets, first to Venus
and Mars to circlte and then to land, then to the more distant planets and
finally to leave our solar system,

Our exploration of the planets is scheduled to start this year with
a Venus fly=-by. The spacecraft is scheduled to be launched into & solar
orbit so as to pass within 25,000 miles of Venus, focus its instruments
on Venus and radio the information back to earth. By 1964 we hope to fiy
a craft to Mars and discharge a small capsule into the Martian atmosphere,

In these science flights we will search for extra-terrestrial life --
the most exciting of our knowledge quests.

[T our ebilities in manned flight increase sufficiently, we will ex-
tend man's direct participation to these planetary explorations.

International Cooperation

In our space science programs we draw extensively on scientific talent
from home and abroad. Several foreign countries are supplying instruments
and spacecraft which we are launching. Many nations are taking part in
operating the world-wide ground stations which receive our Space information
and track our spacecraft.

Applications

By Applications Spacecraft, | refer to satellites that play a direct
part in our daily lives. We have launched and will launch satellites for
activities in meteorology, communications, navigation, and geodetic sur-
vey,

(Meteorological Spacecraft)

The NASA meteorological satellites, Tiros ! through V, have played and
are playing an immediate part in our daily lives. Tiros | was taunched on
April i, 1960, and for the first time we were able to locok at the weather
from outer space, tc determine on a gross scale the location and inter-
relation of cloud systems, the nature of the cloud patterns, how storms so
located are moving, and in what manner they are charging.

The Tiros spacecraft represent early development meteorological satel-

--more=~
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Iites flown to perfect instruments and techniques rather than to provide
actual weather forecasting data, For instance Tiros points its camera at
the earth for only part of each orbit, Nevertheless the results cobtained
with Tiros have proved so useful that they are fed into our weather fore-
casting system and the schedule of Tiros launchings has been increased to
provide continuous operation of Tiros spacecraft for weather information.

Tiros satellites will be succeeded by the Nimbus series which we
hope to have in operation by 1963, Nimbus is an improvement over Tiros

in that Nimbus will always point its camera earthward, giving continous
recordings on the weather. Since Nimbus will be launched in an approxi-
mately polar orbit, it will give complete global coverage. OQOur data to

date indicate that had Nimbus been operational there would have been
advanced warnings of the weather and seas that devastated the East Coast
last March {1962).

(Communications Spacecraft)

We come now to communications spacecraft. In a sense all the space-
craft that we have launched tc date have been communications spacecraft.
They received information from space and transmitted this information to
earth, The information has come from the sun, from the outer reaches of
our galactic system, from the planets and from the earth itself, The
information is received by the spacecraft in the form of electromagentic
radiations (that is light or radio waves). With three spacecraft, Score,
Echo, and Courier the radiations received were man generated originating
from voice or photographs or TV. The Score spacecraft, launched December
19, 1958, received from a ground station and on command transmitted to
ground receiving stations a Christmas message from President Eisenhower.
With Echo |, launched August 12, 1960, '"'messages'' consisting of voice,
photographs, and TV have been transmitted from earth stations to Echo
reflected off the spacecraft and so transmitted to ground receiving sta-
tions. These spacecraft are the forerunners of world-wide telephone and
television spacecraft communications systems. We term these Communication
Satellites,

What is the requirement for such systems? Every country in Europe

has TV service. India has TV service and television is the fastest growing
industry in Japan. All bust three countries In South America have TVY. TV
services are available in Nigeria, lraqg, Cyprus, and Lebanon. The average

number of viewers in Hong Kong is 20 per set, in Portugal, 25,

Looking to economic expansion in the underdeveloped countries as a
whole, trans-world communications by spacecraft will give an expansion
through flexibility that is not possible with undersea cables. 0f the
political-social-economic results from world-wide television i will not
comment other than to say that such television is coming and we must use it
to benefit the cause of freedom,

--more--
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A single communications satellite could provide five times the present
telephone voice capacity between the United States and Europe plus three TV
channels. The NASA is conducting research in support of this kind of satel-
lite wortd-wide communications system.

The first active communications spacecraft launched by the United
States will be Telstar, a private development venture of the American Tele-
graph and Telephone Company, Two launchings are scheduled for 1962 with the
spacecraft piaced in 2 500 to 3000 mile orbit. The NASA will be responsible
for the launching, tracking, and certain data reception and processing (with
reimbursement of costs by ATET). England and France will take part in this
program. With the first Telstar launched we hope to demonstrate experimentaliy
trans-Atlantic live TV,

The NASA will conduct tests with two active system, Relay and Synccm.
Relay is a medium altitude research and development system to he flown in tests
during 1962 and 1963. It will have capacity for cne TV channel. The experi-
ment will involve United States, Great Britain, Germany, Brazil, France, and
[taly.

Syncom (schedule for a late 1963 launching) is an advance over Telstar and
Relay in that it is to be launched into a so called "24 hour' orbit -- that is
an orbit at such an altitude and such an angle that the satellite appears sta-
tionary from the earth's surface and can therefore be used for continuous 24
hour service.

Based on the results frem these various programs we will preoceed with
the development of operational systems for trams-world telephone and tele-
vision. We hope to have a system in operation within the rext five years.
The extent of the first operations will depend or the success we have with
Telstar, Relay, and Syncom.

(Navigational and Geodetic Survey Spacecraft)

Pevelopment of navigaticnal spacecraft is being conducted by the Department
of Defense and by NASA. The Department of Defense rnavigation system (Transit)
is progressing on a schedule calling for world-wide fleet operational use by
the end of this year (1952). Three development navigational spacecraft were
taunched in 1951,

Use of spacecraft for geodetic surveys is being investigated by the Depart-
ment of Defense in Project ANNA which has reczntly been declassified. The ANNA
spacecraft is scheduled to be launched in the near future. International co-
operation is being sought on this project which wil: permit more >recise deter-
minations of the shape of the earth and of locations of nlacas on thz =arth.
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CLOSE

In accepting the gauntlet of the space race we are undertaking a great
national effort -- an effort which will improve the technological capabilities
of a large sector of our populaticen. Men cannot effectivety work on the space
challenge without developing their intellects and their capabilities to the
And as a result of this development we will develop many things that

Fimit.

witl inevitably better our lives and so better us., And as a result our Space

effort will improve our standards of life as well as our standards of living.
This, then, is our space program -- our objectives and our goals -- cur

accomplishments and our hopes. Quoting again from the President -----

"This is a new ocean and | believe the United
States must sail on it and be in a position
second to none.'

#HEHRHE
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LUNAR ORBITAL RENDEZVOUS FOR APOLLO

| 'm sure that everyone in this audience has a keen interest in our recent
decision to use the lupar orbital rendezvous approach as the method for ac-
complishing the first manned landing on the moon and subsequent return to earth.
My purpose today, therefore, is to review the technical considerations which
led to our selection of the lunar orbital rendezvous mode (LOR)}, and to des-
cribe briefly the mission profile. tItn such a distinguished gathering | may be
hard-pressed to tell you anything you haven't surmised from the stories that
have appeared. Nevertheless, | will try to be as informative as possible,
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When the Program Office of Manned Space Flight was established last fall,
one of the very first problems to which we turned our attention was the se-
lection of a mission mode. It is true that a primary mode, earth orbital
rendezvous {(EOR), had been tentatively selected, with a direct mission back-
up capability in the program. Fortunately, the development work that has
been done since then could be handled in such a way as to be consistent not
aonly with this tentative selection, but also with any of the other modes under
censideration. However, & firm decision obviously became more and more im-
portant with the passing months.

We recognized this need to re-affirm the EOR mode, or select another as
quickly as possible, as soon as the Office of Manned Space Flight was estab-
ilsned. We also knew, however, that it was absolutely essential to go back
and examine in great depth each possibility. We, therefore, assigned this
as a pricrity task to our Office of Systems.

The ensuing study has since occupied a great deal of time and effort in
the Office of Manned Space Flight, as well as at the Marshall Space Flight
Center in Huntsville and the Manned Spacecraft Center in Houston. Other
goveramental activities, and a number of industrial cencerns, have also con-
tributed time, money, and brainpower. The three proposed Apollo modes which
were finally considered in detail were: the direct flight mode, using the
Neva faunch vehicle; the earth orbital rendezvous mode, requiring separate
Saturn launches of a tanker and a manned spacecraft; and the lunar orbital
rerdezvous mode, requiring Saturn launch of the manned spacecraft and the
lTunar excursion module,

I'n the direct flight mode, a three-stage launch vehicle would place a
150,000 pound spacecraft intc a 2% day earth-to-moon trajectory from which
the spacecraft would deboost to a lunar orbit for descent to the iunar sur-
face with a touchdown weight of approximately 50,000 pounds. On completion
of the lunar stay, the return spacecraft would be launched for injection
inte a moon-to-earth trajectory designed to permit re-entry of the command
module such that tanding would occur at a pre-selected point on the earth's
surface.

The earth aerbital rendezvous, or EOR, mode was studied in several
versions., |t was evident fairly quickly that a connecting mode, in which
the spacecraft and a fueied escape vehicle would separately be put into or-
bit end then joined, could hot be accomplished with a logical split in pay-
lcad because of the weight of the injection stage. The second alternative,
the tanking mode, differed from the direct flight moce principally in its
concept of fueling the injection stage while in earth orbit, This maneuver
would require rendezvous in earth orbit between an unmanned tanker and a
manned Apollo spacecraft, including an unfueled injection stage. Thus the
lift-off weight of the manned spacecraft would be recuced by several thousand
pounds of cryogenic fuel. After the refueling operation, the injected weight

——More=-
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of the manned spacecraft could be the same as for the direct flight mode. Using
this mode, the mission could be accomplished with a Saturn-class three-stage
launch vehicle, thus avoiding the delays incident to the development of a
larger Nova launch vehicle required for the direct flight mode,

In the LOR mede, the injected spacecraft weight would be reduced from
150,000 pounds to approximately 80,000 pounds by eliminating the requirement
for the propulsion nreeded to soft-land the entire spacecraft on the lunar
surface. A small lunar landing vehicle would be detached after attaining
lunar orbit, The lunar landing vehicle would carry two of the three-man
Apoilo crew to a soft landing on the moon and would subsequently be launched
fram the rmoon to rendezvous with the third crew member in the '"'mother ship.'
The entire crew would then return to earth aboard the command module in a
manner similar to that described for the direct flight mode.

The choice between these three contenders was not an easy one, nor
lightly taken. Each offered substantial benefits which were tharoughly
analyzed and carefully weighed. We concluded that LOR offered the great-
est assurance of successful accomplishment of the Apollo objectives at the
earliest practicable date. tn reaching this decision, we studied all avail-
able facts, and received the considered judements of many interested groups.

To provide the basis for final selection, we compared the three modes
(including five variations of the direct flight mode) in as much detail as
cur current knowledge of component and subsystem performance would permit,
We considered a substantial! number of launch vehicle and spacecraft comhir
nations representing a spread of injected spacecraft weights ranging from
about 60,000 to 240,000 pounds. The launch vehicles considered were:

a, The Saturn C-5, both with and without engine-cut capability and
with either two or three burns to orbit;

b. The Saturn C-8 with similar variation in pre-injection profile;
c. The liquid Nova launch vehicle; and
d. The solid Nova.

Spacecraft in-flight propulsion systems considered included various
combinations of hypergalic and cryogenic fueled stages, voth pump-fed and
pressure-fed, to provide the required propulsion for mid-course correction
maneuvers, deboost to lupar orbit, descent to and launch from the lunar
surface, and escape from the lunar parking arbit for return to earth.

Feasible combinations from this matrix of launch vehicles and spacecraft,
supplemented by required systems for guidance, control, communicati ons, track-
ing, abort operations, and 1ife support, were measured against carefully se-
lected criteria which had evolved from our experience to date and from our

--more--
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analysis of as-yoi-unknown Jactors which might influence the choice., The
following order of mode comparison criteria is not necessarily indicative of
the criteria discussed.

The capability of each of the three modes for accomplishing the Apollo
mission was analyzed, Inciuding consideration of the number of men to he
placed on the moon, the length of their stay, and the scope and extent of
possible lunar surface operations, Under this criterion, EOR and direct
flight modes have a slight edge, although there is little difference in

he capability of any of the modes to accomplish the gross mission ob-
jectives -- to land United States astronauts on the moon and return them
safely to earth.

Careful analysis was made of the performance margins offered by each
of the modes as currently conceived, This was primarily an analysis of the
capability of the proposed propulsion systems to accommodate the conceivable
increase in component and system weights as development and testing proceeded,
EOR offers the least performance margin, with LOR and direct flight following
in that order. This analysis, of course, was quite sensitive to cur present
ability to estimate component weights, which vary widely at this stage of
system design,

The guidance accuracy required of each of the three modes was compared
with the general conclusion that presently foreseen technology can readily
meet the stringent accuracy requirements of EOR for its earth orbital ope-
rations and LOR for its lunar orbital operations. Direct flight requires
less precision and, therefore, guidance systems for the direct flight mode

would be the simplest.

The communications and tracking requirements were analyzed with a
similar conclusion that the direct flight requirements were the simplest
to meet, but that communications and tracking for both EOR and LOR are well
within projected ground operational support systems capabilities.

The development complexity associated with each of the modes was care-
fully weighed, EOR requires development of the tanker system, LOX transfer
technigues, operation of cryogenic stages in space, rendezvous between manned
and unmanned spacecraft, and development of a large lumar touchdown module,
LOR uniquely requires the development of rendezvous techniques in lunar orbit,
and the development of an additional manned spacecraft, both light in weight
and with adequate protection from environmental hazards such as sclar radia-
tion and micrometeorite flux. The direct mode requires major launch vehicle
development, as well as the use of a cryogenic stage in space, and the large
lunar touchdown vehicle as indicated for EOR, The LOR mode appears to coffer
a sizeable advantage under the criterion of development complexity for the
overall system,

--more--
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A major selection criterion was the probability of mission success, and
mission safety., This anatysis required a detailed assessment of the reljabi-
lity of each subsystems as well as of the overall system at each step along
the mission profile. While extremely important, it is obviously very diffi=-
cult to predict reliability for the multiplicity of required subsystems in
view of the paucity of statistical data. |t is.impossible, therefore, to
place much credence in the absolute values resulting from such a numbers
game, but the relative ratings of the various modes can be assessed, Con-
trary to most instinctive first impressions, we found that the mission suc-
cess probability of LOR and direct flight were approximately the same. EOR
has only two-thirds the probability of the other modes because of the re-
quirement for multiple C-5 launches. The mission safety probability for all
modes was nearly equal, the rendezvous requirements in LOR being roughly
equivalent to the problem of landing a larger stage and using cryogenics in
space as required for EOR and direct flight,

The over-all mission schedule, both for systems development and ope-
ration was, of course, an important consideration. Using a conservative
approach, we concluded that LOR can accomplish the lunar landing some months
earlier than either EOR or direct flight,

Also of fundamental importance is a relative comparison of Apollo costs
as predicted for each of the three modes. Again using conservative forecasts,
it appears that costs of the three modes, from design through first successful
mission, will be quite close, but that LOR costs will probably be some ten
percent less than for either EOR or direct ascent. This results primarily
from the less expensive hardware developments involved, and because LOR will
require fewer launch vehicles to accomplish the same amount of pre-mission
tratning.

Finally, we considered carefully the growth patential of each of the
three modes, We concluded that each would probably require development of
a lunar logistic vehicle for full exploitation of the moan's potential bene-
fits. Each mode would result in significant advances in space technology for
such areas as earth orbit operations, manned planetary programs, and military
applications,

In summary, the schedule advantages, cost advantages, and developmental
simplicity of LOR led to its selection as the prime mode. In other areas
the technical factors considered did not dictate the selection of one mode
over another,

The Apollo objective, using the LOR mode, is to land two of a three-man
crew on the moon; sustain them there for at least one day (possibly up to
seven) and return them; together with the third crew member, safely to earth.
To accomplish this objective will require a spacecraft launch vehicle configu-

--more=--
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ration which will dwarf any we have seen to date. The three-stage Advanced
Saturn booster will reach to a height of some 280 feet and will be topped by
the spacecraft and ejection tower which reach an additional 75 feet above the
booster. The total lift-off weight will be approximately 6 million pounds,
for which the Saturn S-1C first stage will provide 73 million poufds of thrust
from five F-1 engines. The $-11 second stage will develop | million pounds

of thrust from five J-2 engines, and a single J-2 engine in the S-1VB stage
will provide 200,000 pounds of thrust to place the 80,000 pound spacecraft
into the trajectory which will carry it to the moon.

The spacecraft itself will consist of three major elements: the Command,
Service, and Lunar Excursion Modules which respectively will weigh approxi-
mately 10,000, 42,000, and 25,000 pounds. The Command Module will carry the
three-man crew together with guidance, communications, and life support systems.
The Service Module will contain propulsion systems for mid-course maneuvers
as well as for deboost into, and escape from, lunar orbit, Finally, the %unar
landing vehicle will carry two of the crfew members to the surface of the moon,
along with scientific instruments, communications and guidance systems, and
propulsion required to return them to the orbiting Command Module,

We plan to launch the Apollo from Cape Canaveral into an inclined earth
orbit. During the first revolution around the earth, the spacecraft will be
injected into its earth-to-moon trajectory. In the first few minutes after
injection, the Command and Service Modules will be reoriented to mate the lupar
landing vehicle with the Command Module in a nose-to-nose manner. This can be
done either by '"flying'' the Command Module to its reoriented position, or by
transferring the lunar ltanding vehicle by mechanical means. Further study will
determine which alternative is best,

Approximately 45 minutes after injection, the first mid-course correction
maneuver will be accomplished, using the Service Module propulsion system, The
magni tude and direction of the mid-course maneuver will be determined by com-
puter calculations, backed up by calculations from the crew and from the ground
support systems, which will maintain communications with the spacecraft through-
out the mission via the Deep Space Instrumentation Facilities {DSIF). A
number of midcourse maneuvers may be required to place the spacecraft into
position for entry.into a precise, circular lunar orbit approximately 100 nau=
tical miles above the lunar surface,

While the spacecraft is coasting in its predetermined lunar orbit, the crew
will prepare the lunar landing vehicle for descent to the lunar surface. The
two lunar explorers: will transfer to the vehicle through the hatch at the con-
nection point between the two vbhicles. The vehicle will then be separated from
the Command and Service Modules, which will remain in lunar orbit,

The main engine of the lunar landing vehicle's landing stage will decelerate
the vehiclte. Then through a carefully blended combination of manual contro! and
automatic system operation, the vehicle will be lowered nearly to the surface,

--more--
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will hover and, if necessary, move laterally so that the crew can select the
touchdown point. They will be aided by maps, reconnaissance data and, pos-
sibly, a previously landed beacon. At any time during descent the crew can
return to the mother ship. |t appears that the first landing should be made
in the vicinity of the tunar equator and preferably on the leading edge of
the moon's surface -- between 270° and 3600 longi tude,

Descent to the surface is probably the most critical phase of the entire
operation. Fortunately, the vehicle will be small and will .be designed speci-
fically for landing, rather than for both landing and recovery,

Once on the moon, and before taking any other action, the two explorers
will prepare for re-launching. |In addition to their own inspection and checking,
they will be instructed and guided in this activity by the third crew member
in the mother ship, and by information transmitted from earth, This done, the
exploration phase of the mission will begin.

As presently conceived, the lunar.landing vehicle will carry approximately
200 pounds of equipment for scientific exploration and experimants during the
crew's stay on the moon.

Photographs and surface samples will be obtained. Probably apparatus will
be left on the moon for continued operation and transmission of scientific
data back to earth,

When it becomes time to re-launch the vehicle, the crew.will:fire the
launching engine at a precisely determined instant while the mother ship is
within tine of sight. The vehicle will enter a transfer ellipse calculated
to rendezvous with the mother ship after traveling part of the way around the
moon. The docking of the mother ship and the lunar vehicle, controlied by
the crew of the smaller vehicle will be a critical operation - | want to
stress here however that this maneuver can earlier be practiced extensively
in earth orbit.

After docking, the crew of the lunar vehicle will transfer back into the
Command Module, and the lunar landing vehicle will probably be left in lunar
orbit to save weight on the return trip.

After the Command and Service Modules are thoroughly checked out and all
calculations are confirmed, the Apollo spacecraft will be fired into its re-
turn trajectory, After mid-course corrections, and just before entérihg the
earth's atmosphere, the Service Moduie will be je ttisoned and the Command Mo-
dule will be oriented for rementry. At an altitude of approximately 50,000
feet a drogue parachute will deploy to stabitlize the vehicle. This will be
followed shortly by the main parachute system, which will gently lower the
Command Module to earth -- probably on land rather than at sea.

The mission | have described has been widely reported in the newspapers

--more-—-
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and technical journals, with a liberal use of superlatives in assessing its
magni tude and complexity. In this case, resort to superlatives is well-ad-
vised -- this is truly a staggering undertaking. Entirely new concepts of
component and system reliability must be developed and proven., Extensive
tests must be carefully planned and conducted, and results must be ex-
haustively studied. Crew capabilities must be developed and meshed with
proven automatic systems so that the two work together with Swiss watch
precision,

It is a challenging task, studded throughout with difficult decisions
which must be soundly based and promptly made. The list of participants will
be large, including scientists, engineers, administrators, industrial workers,
aerospace medicine experts, and the astronauts themselves,

With the decision made as to the method by which we will go to the moon
we think we have taken a giant step forward, Essentially, we have now '"'1ifted
of f'' and are on our way.

Let me conclude, then, by reiterating a few of our basic concepts.

We believe it was necessary to carefully evaluate all feasible mission
modes and select the best of these upon which to concentrate our efforts.

We believe that the lunar orbit rendezvous mode is best.

We believe that we must obtain the very best efforts of the very best
people we can find, both in Government and industry, if we are to achieve
our national goal.

We believe that our organizational concepts and management techniques
must be no less excellent than our technical efforts.

We believe that with constant attention to these concepts, and with the
hard work and dedication of the people involved, we will be able to carry
out our responsibility to our country to be second to none in man's conquest
of space.

FAKREHAA



NEWS RELEASE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MANNED SPACECRAFT CENTER

HOUSTON 1, TEXAS

FOR RELEASE:

MAN'S ROLE IN THE NATIONAL SPACE PROGRAM

National Academy of Sciences
Space Science Board

2101 Constitution Avenue, N.W.
Washington 25, D.C.

August 1961

With the recent announcement by President Kennedy that manned landing
on the Moon constituted a national objective of the space program during the
present decade, public discussion has been concerned with the values of such
an effort, For three years the Space Science Board of the National Academy
of Sciences has been studying scientific aspects of space, including the
role of man., On this topic the Board adopted a formal position at its
February 10-11, 1961 meeting, which it submitted to the government on March

31, 1961,

The Board recommended that scientific exploration of the moon and
planets should be clearly stated as the ultimate objective of the U,$. space

L program for the foreseeable future. This objective should be promtply a-

dopted as the official geoal of the United States space program and clearly
announced, discussed and supported, In addition, it should be stressed
that the United States will continue to press toward a thorough scientific
understanding of space, of solving problems of manned space exploration,
and of development of applications of space science for man's welfare,

The Board concluded that it is not now possible to decide whether man
will be able to accompany early expeditions to the Moon and planets; many
intermediate problems remain to be solved. However, the Board strongly
emphasized that planning for scientific exploration of the Moon and planets
must at once be developed on the premise that man will be included, Failure

{to adopt and develop our national program upon this premise will Inevitably
prevent man'’s inclusion, and every effort should be made to establish the
feasibility of manned space flight at the earliest opportunity,

From a scientific standpoint, there seems little room for dissent that

*, man's participation in the exploration of the Moon and planets will be es-
{

sential, if and when it becomes technologically feasible to include him, Man

-=more--
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can contribute critical elements of scientific judgment and discrimination
in conducting the scientific exploration of these bodies which can never be
fully supplied by his instruments, however complex and sophisticated they
may become. Thus, carefully planned and executed manned scientific ex-
peditions will inevitably by the more fruitful. Moreover, the very tech-
nical problems of control at very great distances, involving substantial
time delays in command signal reception, may make perfection of planetary
experiments impossible without manned controls on the vehicles,

There is also another aspect of planning this country's program for
|scientific exploration of the Moon and planets which is not widely appre-
iciated. In the Board's view, the scale of effort and. the spacecraft size

iand complexity required for manned scientific expioratlon of those bodies

iis unlikely to be greatly different from that required to carry out the

program by instruments alone. In broad terms, the primary scientific goals
of this program are immense: a better understandlng of the origins of the
solar system and the universe, the investigation of the existence of life
on other planets and, potentially, an understanding of the or|gan of life
itself, In terms of conducting this program a great variety of very intri<
cate instruments (including large amounts of auxiliary equipment, such as
high~powered transmitters, long-lived power supplies, electronics for re-
mote control of instruments and, at least, partial data processing) will be

required, It seems obvious that the ultimate investigations will involve
spacecraft whether manned or ummanned, ranging to the order or hundreds of
tons so that the scale of the vehicle program in either case will differ

little in its magnitude.

Important supporting considerations are essential to realization of
these concepts:

(a) Development of new generations of space vehicles,
uniquely designed for use in space research and
not adaptations of military rockets, must proceed
with sufficient priority to ensure that reliable
vehicles of adequate thrust are available for
lunar and planetary research. This program should
also include development of nuclear stages as rapidly
as possible.

(b) Broad programs designed to determine man's physio-
logical and psychological ability to adapt to space
flight must Tikewise be pushed as rapidly as possi=
ble. However, planning for ''manned" scientific ex-
ploration of the Moon and the planets should be con-
summated oniy as fast as possible consistent with
the development of all relevant information. The
program shouid not be undertaken on a crash basis
which fails to give reasonable attention to assurance
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of success or tries to by-pass the orderly study
of all relevant problems,

(c) Consideration should be given soon to the training
of scientific specialists for spacecraft flights so
that they can conduct or accompany manned expedi-
tions to the Moon and planets.

The Board strongly urges official adoption and public announcement
of the foregoing policy and concepts by the U.S, government. Furthermore,
while the Board has here stressed the importance of this policy as a
scientific goal, it is not unaware of the great importance of other factors
associated with a United States man in space program. One of these factors
.is, of course, the sense of national leadership emergent from bold and
!imaginative U,S. space activity, Second, the members of the Board as in-
‘dividuals regard man's exploration of the Moon and planets as potentially
the greatest inspirational venture of this centry and one in which the
entire world can share; inherent here are great and fundamental phitlosop-
hical and spiritual values which find a response in man's questing spirit
jand his intellectual self-reallzation. Elaboration of these factors is not
the purpose of this document., Nevertheless, the members of the Board fully
recognize their parallel importance with the scientific goals and believe
that they should not be neglected in seeking public appreciation and ac-
ceptance of the program,
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MAN AS A PART OF A SPACECRAFT SYSTEM

Man must be made an integral part of a spacecraft system so that he
may improve the reliability and flexibility of our spaceflight activities,
Mercury experience to date has indicated that he can do this. This talk
explains how man is made an integral part of the system and how the type
of man neceded as a part of a system such as Mercury is determined. The
selection criteria for the Mercury astronauts will be listed. The criteria
for future Gemini astronauts will be similar except that the age limit will
be five vears lower.

The training program for the Mercury astronauts covered six areas:

t. Training in the basic sciences which underiie space flight, The
astronauts received lectures in such areas as propulsion, orbital mechanics,
astronomy, and meterology.

z, The second major area of training was in the operation of the ve~
nicie itself, This included learning to control the attitude of the space-
cratt, learning to operate the environmental control system which provides
oxygen and cooling to the man in space, operating the communication system
by which he keeps in touch with stations on the ground, and operating his
electrical power system which supplies power to all of the spacecraft instru-
ments and controls.

3. The third major area of the training concerns familiarization with
the unique environment which man enters in space flight. This included actual
certrifuge training, training in pressure of the Mercury cabin, and training
to familiarize the man with the Mercury full-pressure suit. {t included
faru Tiarization with. increased levels .of carbon diokide wiith.ndise and_ vibaatdion,
and w1 th werghtlessness for a more limited time than the flights themselves
aliow, AIll of these environmental conditions were simulated during training
to the same extent that man would meet them during space flight,

-- more --
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4, The fourth major area of training concerned the maintaining of
flying proficiency. This involved flying supersonic aircraft and an
individualized program of physical activity.

5. They also received considerable training in tasks to be performed
while on the growdd. Among these were preparing themselves for the flight
and taking part in the countdown of the vehicle before launch., Another
area of ground tasks for which training was given was on the cther end
of the flight -- the recovery operation, where they learned to get out
of the capsule, deploy the raft and other survival equipment, and take
- care of themselves following the flight. Another area of ground activity
was to act as voice communicators from the ground to the astronauts in
space, Members of the Mercury astronaut team who are not involved in the
flight act as communicators to the astronaut in the Mercury capsule in
orbit.

6. A sixth area of training was familiarizaticn with equipment used
for research., In lectures from operators in the U.5. Wezther Bureau they
were familiarized with those areas scientists would like to have information
on which could be brought back from space flight, ©n the flights to date
they have made a number of observations of interest to meteorolcgists and
astronomers,

Following the training program in these six basic areas, a special
program was develcped to be used during the sixty days just prier io each
flight. During this time the man and spacecraft participated in a joint
checkout program where they both went through many tests together to demon-
strate that the man and the spacecraft are compatible and can work toucther
as a smoothly functioning unit, The program during this period w33 des-
cribed and some of the preparations listed for the flight.

Following this periocd of preparation came the flight itself., The ob-
servations of the astronauts during the flights were described and 2 number
of pictures were taken from the spacecraft during flight -~ both by aulo-
matic camera and the astronaut's hand-held camera. The paysical charac-
teristics of the spacecraft environment were described and some of the in~
formation which has been brought back from these early flights will be
discussed.

As a overall summary of our results to date, we have been successful
in Mercury in integrating the man and the machine into one system, It has
been proved that man can augment the reliability and the “iexirilizy of our
missions by taking over when automatic malifunction occurs. Expericnce to
date strengthens our belief that man will be an important ccmporent of
future space flight programs.
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NASA OUTLINES ASTRONAUT POLICY
FOR NEW SPACE FLIGHT TRAINEES

A new policy aimed at assuring equal access by all news media to the
astronauts' stories of their space: flight mission was announced tonight by
the National Aeronautics and Space Administration.

Specific guide-lines were spelled out covering sale by the astronauts
of stories of their personal experiences and those of their families.
However, the new policy contains sharp prohibitions against such stories
containing, or purporting to contain official information concerning the
astronauts' training or fiight activities not previously available to the
public.

Provision for saie of the stories on this basis was endorsed in the
belief it would make available to the public personal aspects of the astro-
nauts' lives that might otherwise not be avaiiable.

Further, it was noted that many individuals in the service of the
government -- either because of their official duties or personal experi-
ences -- have enjoyed similar opportunity.

Major changes from present policy as embodied in the new guide-lines
include:

I. A requirement for a second post-flight news conference in which
selected representatives of various news media would have opportunity to
question the Astronaut in depth on all phases of his flight mission,

2. A specific prohibition against any publication advertising as
"'exclusive' stories purchased from the astronauts when the stories are not
exclusive or are exclusive only in part., The policy further requires that
the contracting publication must provide a method, acceptable to NASA, for
avoiding this inference.

3. All such agreements are subject tc approval by the Administrator
of the National Aercnautics and Space Administration.

--more--



-3-

The new policy applies equally to civilian Astronauts or those de-
tailed to NASA from their respective military departments,

The basic policy requirement is contained that "all information re-
ported by the Astronauts in the course of their official duties, which
is not classified to protect the national security will be promptly made
available to the publie....!

Astronauts have also been advised that it is NASA policy that 'no
investment will be made which might create the impression that any parti-
cipant in this program is placed in a position of benefiting from the
activities or decisions of NASA itself.,'

The new policy stemmed from study by a special group within NASA
that embraced both operational and policy levels, and final recommen-
dations represented total concurrence of this committee.

Additionally, expressions of opinion were also received from repre-
sentatives of various media,. and from the astronauts.

Implementation of these policies will be made through detailed ar-

rangements with the present astronauts as they continue their duties and
with new flight personnel as they come into the program.
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In April 1962, the Manned Spacecraft Center asked for volunteers for
its forthcoming Flight Crew Training Program., The following minimum
qualification standards were published and distributed to the press, air-
craft companies, Government agencies -- civilian and military, and The
Society of Experimental Test Pilots.

a. The candidate must be an experienced jet test pilot
and preferably be presently engaged in flying high-
performance aircraft.

b. He must have attained experimental flight test status
through the military services, the aircraft industry
or NASA, or must have graduated from a military test
pilot school,

c. He must have earned a degree in physical or biclogical
sciences or in engineering.

d. He must be a United States citizen under 35 years of
age at the time of selection, and 6 feet or less in
height.

e. He must be recommended by his present organization,

Over 200 applications were submitted to NASA., A preliminary selection
commi ttee met in June to consider 63 of the most highly-qualified applicants.
The preliminary selection committee was composed of MSC Management, including
representatives from the present group of Astronauts. Various quantitative
criteria concerning the applicants were studied, such as flight test experi-
ence, academic achievement, and their present supervisor's evaluation., Thirty-
two applicants were selected to continue in the selection program. During

--more--
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July and August, they were given medical examinations, and one was elimi-
nated as being ''too tall." Ouring the week of August 12, the 31 appli-
cants reported to Houston for four days of examinations and interviews.
The next few weeks, the selection committee carefully reviewed and
evaluated the tests and interviews, Nine were selected to participate

as Flight Test Personnel. From these nine and our present Astronauts
will come flight crews for future space flight missions., It is planned
that in late stages of Apollo spacecraft development a third group of
Flight Test Personnel will be selected to join those then available as
the pool from'which Apollo flight crews will be chosen.
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The new flight crew personnel will report for duty in Houston on
October 1., An intensive training program will be implemented in mid-
October. The early phases of this training program will familiarize
the men with the Mercury spacecraft, launch vehicle, and operational
techniques. They will then receive spacecraft and launch vehicle brief-
ings on Gemini and Apollo. As they become more familiar with Gemini and
Apollo, they will be assigned, together with the current Mercury pilots,
to help establish design and operational concepts.

Concurrent with the project-oriented aspects of the training pro-
gram, the men will attend basic science lectures two days per week. Be-
cause of their previous academic and occupational experience, most of
the basic science courses will be of the refresher type. The basic
science program will place special emphasis on space navigation, computer
theory, flight mechanics, astronomy, physics of the upper atmosphere and
space, biocastronautics, advanced propulsion systems, aerodynamics, guid-
ance and control, space communicaticns, global meteorology, and selenology.

During later phases of the training program, the pilots will work
with static and dynamic simulators to establish detailed flight opera-
tional procedures.

NASA has established a special aircraft operations group in Houston
to provide proficiency flying for the pilots., T-33 and F-102 type air-
craft have been assigned.

--more--
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The new pilots will be integrated with the Mercury pilots im-
mediately, and although the early phases of this training program
were tailored primarily for the new men, all will train together
insofar as practical.

To help expedite the training and the integration in the en-
gineering development programs of this expanded pool! of potential
flight crew members, Astronaut Deke Slayton will assume the posi-
tion of Coordinator of Astronaut Activities. In this position,
Major Slayton will be responsible for assignments of flight test
personnel to training activities and engineering assignments, and
will act as personal advisor to Dr, Gilruth and myself on flight
crew affairs. As you all know, Astronaut Slayton participated in
all aspects of our Mercury astronaut training program and has been
actively following the Gemini and Apollo programs, | believe he
will be a great asset to our space program in this new role.
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CAPE CANAVERAL

Halfway down Florida's east coast, between Jacksonville and Miami, is
America's most complete space testing area-- Cape Canaveral, power point
of the Atlantic Missile Range  The NASA Manned Spacecraft Center, one of
several agencies using Cape facilities, laurches from thare its spacecrait
-- manned Mercury spacecraft now with Gemini and Apollo spacecraft to
follow.

Much of the Cape Canaveral terrain consists of thick undergrowth and
palmetto scrubs, not unlike the earlier days when Indians and the early
settlers made their homes cn this arrow-sheped, sandy spit jutting, into
the blue Atlantic Ocearn. New growth started with the signing of a bilt,
on May 11, 1949, authorizing a launching range at the Cape. Gn June 13,
1950, the Department of Defense ass‘gned the responsibility for the ope-
ration of this Long-Range Proving Ground at Banana River, Florida, to the
U.S. Air Force. The Atlantic Missile Range presently extends from Cape
Canaveral across the South Atlantic and into the indian Ocean beyond Af-
rrica. However, it might now -- since NASA arrived there -- be more aptly
"said to have its ending not just in the Indian Ocean but in infinite space.

Land acquisition by NASA will increase the Cape Canaveral area from
its present acreage to approximately 95,000 acres by mid-1963. This in-
crease in land mass is required to carry out the program for the peaceful
exploration of space as outlined by Congress.

The present Cape Canaveral boundaries are Port Canaveral to the south,

the Atlantic Ocean to the east, and -- with the acquisition of land on
neighboring Merritt Island -- the Indian River will form the western termi-
nus. The area will connect to the Florida mainland in the north.

Since the Atlantic Missile Range was established 12 years ago, it has
been a research and development test facility. Design work now under way

will alter this missicn to one which is primarily operational, capable of
routine, rapid launching of targe payloads. Physical appearances of the
launch pads will change along with mission characters. The skyline will be

dominated by massive assembly sheds where the huge Saturn C-5 and Nova
launch vehicles can be prepared for launch simultaneousliy.

--more--
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The first vehicle launching at the Cape took place on July 24, 1950,
Bumper No. 8, as it was termed, was a combination V-2 and WAC Corporal
thkat attained an altitude of 25 miles in the horizontal distance test,
From this early launching and many hundreds that followed, came the
techrclogy that has enabled this Nation to undertake the challenging
program of building large vehicles with the objective of landing a
crew cf astronauts on the moon before the end of this decade.

The Cape is presently served by a channel from the Florida inianad
waterway, with docking facilities for Saturn barges and other craft.
Road and air are other means of direct transportation. The air’ield,
known as ''skid strip," handles air traffic, while a network of over b5
miles of paved roads within the Cape provides land access to the areas
already developed.

Total employees at the Atlantic Missile Range number approximately
23,000, By the summer of 1333, this number is expected to increase to
some 33,000 persons. NASA employees at Cape Canaveral by mid-1962
numbered about 2,000, inciuding contractor and construction personnel;
the personnel projecticn through 1966 indicates a rapid growth to more
tkan 16,000, This large influx of people will have a noticeable impact
cn the local county -- Brevard, which had already =:tained the status of
the fastest growing county in the United States during the 1950's,

Cape Canaveral has an average temperature of 72.5 degrees. August
is the warmest month. A rainy season exists from May through October,
High humidity is prevalent through most of the year. The average rain-
fall is 41 inches, and the water table varies from two to six feet.

The highest point of natural elevation is ten feet on the Cape.
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1~ PROJECT APOLLO SPACE SUITS

The space suits and portable 1ife support systems being developed for
Project Apollo will serve as virtual one-man space ships for the American

astronauts. The suits will be worn by the astronauts for four-hour ex-
peditions on the moon's surface and for outside the Apollo spacecraft in
space.

This was disclosed today by the National Aeronautics and Space Ad-
ministration's Manned Spacecraft Center, Houston, Texas, as it released
additional information about the integrated space suit systems. The
space agency has selected the Hamilton Standard division of United Air-
craft Corporation as prime contractor to manage and integrate the space
suit program and also design and manufacture the life support backpacks.,
International Latex Corporation, as principal subcontractor, will develop
and fabricate the suits.

The combined space suit and portable life support system will supply
oxygen and pressurization, and will control temperature, humidity and air
contaminants in the suit, ||t will protect the astronaut against the
moon's harsh temperature extremes (plus 250 to minus 250 degrees Fahren-
heit) and solar radiation that could blind or burn him.

The space suit, designed by International Latex, will give the astro-
naut a high degree of mobility. He will be able to walk, climb ladders
and bend over with a minimum of effort while the suit is pressurized.

in the helmet will be an airlock feeding device to permit the astro-
nmut to drink water and eat specially prepared foods when the suit is
pressurized. The helmet's face plate will have provisions for protecting
the eyes from intense solar gtare. It will also be defogged and defrosted
for good visibility in cold temperatures,

o 7
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The complete assembly will contain a separate emergency oxygen supply.
A two-way radio will provide communication with the Apollo spacecraft and
other extra vehicular crewmen, A telemetry suit and sensing devices willi
relay to the vehicle the astronaut's physiological functions as well as
the suit's pressure, oxygen and temperature conditions.

--more--
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The tife support pack, carried on the back of the wearer, will
contain the oxygen supply necessary to pressurize and ventilate the
astronaut's pressure suit, and the mechanical systems required to
cool the ventilating gases, remove contaminants, and insure adequate
gaseous flow, The astronaut will be able to carry tools, a light,
and containers to hold the specimens he collects on the lumar sur-

face.

The space suit and life support system is designed to permit
an astronaut to put it on or take it off in five minutes, unassisted.

Republic Aviation, as subzontractor to Internaticnal Latex,
will do medical and environmental testing for the program.

SPACE SUITS

PROJECT APOLLO SPACE SUITS

NASA-HSC News Rtlease dated Novembar 26, 1% 2
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