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SPACE VEINICLES FOR THE PEACEFUL EXPLORATION

o

“r}

THE INNER SOLAR SYSTEM

By some fortunatc circumstances you and I are privileged to occupy .
5 very special place in the universe. We are gathered as a finc and forward-
looking audience in a brand new university and sunny city, in the world's
finest country - on a fine planct, uncecasingly circling a fine young star,

We meet here to review and to analyze the recent accomplishments and forthcoming
plans of modern civilization and to become proud with knowlcedge and to rejoice
in our wisdom,

We know that our finec young star is but one of the billion,trillion stars
within the more .than ten billiqn, trillion mile range of our largést.telescoécs.
We don't know much about thesc stars, and what lies between and beyond;although
we have at least discovercd that our own solar system contains the earth as one .
of nine planets with their thirty moons. Everything we do know about our own |
solar system is cxclusively derived from cbservations made on our planct during
%hc last few hundred ycars of the Earth's short few-billion-year history. This
eternity of time and the infinity of space, should put our "wisdom'" into its
proper place,

Mankind has been known through the ages for applying the best intellect
towards the cxpansion of knowledge about all things. Thus, we find ourselves
at present diligently occupied with some fascinating projects to explore the

solar system by means of instrumented spacccraft, These experiments will

unlock sccrets of the u vyrsc once thought to lie beyond man's grasp., And
o »
MO ebieclion to public re-fec:v,
based on criginator's finding
MORE jm‘c:* seitiod information
is i <} 3o cxceptions




“onc day, man himsclf will go with his instruments to thesc distant worlds
to make an age-old drecam couc truc,

Exploration of the solar system during the next decade will concentrate
o the earth, the moon, and the neay planets, Mars and Venus, and of ceurse
the Sun, This papcr_will bricfly review NASA's most active projects to explore
the moon, Mars, and Venus, and then describé the launch vehicles rcauired to
accoaplish these tasks.

3efore I bcgin with my program rcview, I'd like to raise quickly the

question: Why are we cxnloring Snacc? It is casy now-a-days for most pcople

to sce why we arc interested in meteorological and communications satcllites

'since the return from these programs will soon exceed our investment as we all

-
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wow ncw from the newspapers, Also relatively éasy can we understand the
desirability of exploring space in the vicinity of'the carth, and its interactions
with the sun; after all, this is our own planet. Man}s desire to fly in this
new spacc‘énvironmcnt carrics the same weight of logic as the Wright Brother's
first flights.

Many pcople, ho&ever, are questioning the need to explore the moon and the
planets, There are many valid ways of answering this question; let me first
quote some good reasons which I believe are particularly of interest to teachers

of scienc

6]

and physics:

From a scientific viewpoint, we want to unlock the secrets of nature: to
scarch for extraterrestrial lifé; to determine fhe nature and origin of the
solar system; to understand our sun; and to probe ali the mysteries of the
universe. Everything léarned from space exploration thus far indicates that

the Knowledge lying in wait for those who manage to observe the universe from

outside the earth's atmospherc will be far grander than anything uncovered

MORE



. to date. Perhaps we shall find a cluc to the destiny of all intclligent life,
oo T ] Ps [
Z“’,;,.‘v\ oGl

-

During yy(1962 this peaceful exploration of the solar system cost about

. one quarter of one cent out of every tax dollar, Thus, cach of you worked
about one hour during a year's apan to put the program acress, Moro offart
will be required as we advance, of course, but we will be building a pficolcss
heritage for the future, one which we can te¢ guite proud of,

As stated befo&a; «=e the nost active program-is directed toward -
exploration of the mocn. Since it is preserved in a near original state,
it may offer clucs to the formation of our solar system. The moon orbits,
the earth at only 236,000 miles distance and is therefore the most convenient
célestial body for our exploration (besides the earth). ‘Its relative proximity
means that less energy is required and the opportunities to launch are far more
frequent, being nearly continuous compared to every 1l-i/2 years. for Venus
and every two years for Mars launchings, Trip times are measured in days
rather fhan months, In addition, communicating- to and from the mocn is
far simpler than in the case of the planets, To radio information back from
Mars takes over 40,000 times the cnergy as to send the same information from
the moon,

For "soft" landings, though)the airless moon loses much of its energy
advantage since “'retro''-rockets must replace the atmosphere as a braking
medium, llowever, for rcturn flights the small gravity fie;d of the moon and
.its lack of atmosphere as wcll-gs its ncarness, are of great advantage. For
these rcasons, the moon will be the center of attention for some time.

The exploration of the planets Mars and Venus is mcre difficult but of

tremendous interest, as they approximate the earth environment and possibly

have some kind of life, Their orbits about the sun are most like our own,

MORE



and they are ruch casier to get to than Mercury, Jupiter, and the outer
plancts, Thus, we are concentrating our plahetary cxploration on Mars
and Venus,

Beyond the moon, Mars, and Venus, our far-ranging spacccraft will
most likely require launch vehicles and spacecraft propulsion beyond our
present caﬁabilitics and will therefore be left for a second phase of our
space- exploration,

SLIDE #1 (SD62-716) hat are we exploring?

The first slide summarizes what has been said previously.

SLIDE #2 (SD 62-718) OUR Timetable is shown on this slide (explain)

SLIDE #3 (SD 62-719) The Rockets wc will use and I am going to describe
in some detail arc pictured in this slide,

SLIDE #4 Payload capabilities of our spacc vehicle are summerized in this

table (read and explain) which includes also our smaller -- but
all-important -~ space carrier vchicles such as the Thor-based series and the
solid propellant Scout -- an economical znd versatile workhowse, Their missions
are for the most part concerned with scientific experiments in near-space
physics.

I would like néw to f£ill you in on our medium sized and large space
vehicles, I shall confine my rémarks to descriptions and capabilities rather
than dﬁell on their operational employment.
| Ciosely tied into the developnent éf large vehicles is the task of
" manufacturing, testing, and launching them, I shail also touch on these
L . - CenteX
important facets of the space program, NASA's Launch Operations HZrecvorata
at Cape Canaveral is 'the organization that handles the firing of—the'vehicléﬁ’

we develop.

MORE



and they are much easicr to get to than Mercury, Jupiter, and the'outer
plancts. Thus, we are concentrating our planctary exploration on
and Venus,

Beyond the moon, Mars, and Venus, our far-ranging spacecraft will
most likely require launch vehicles and spacecraft propulsion beyond our
prgscﬁt capabilities and will therefore be left for a second phase of our
space cxploration,

SLIDE # (SD62-716) What are we exploring?

The first slide summarizes what has been said previously.

SLIDE (SD 62-718) QUR Timeteble is shown on this slide (explain)

. SLIDE #3 (SD 62-719) The Rockets we will use and I zm going to describe
in some detail are pictured in this slide.

SLIDE #4 Payload capabilities of our spacc vehicle are summarized in this

table (read and explain) which includes also our smaller -- but

all-important -- space carrier vchicles such as the Thor-bascd series and the
solid propellant Scout -- an economical and versatile workhowse., Their missions
are for the most part concerned with scientific experiments in near-space
physics.

I.would like now to £fill you in on our medium sized and large space
vchicles, I shall confine my rcmarks to descriptions and capabilities rather
than dwell on their operational employment.

Clecsely tied into the development of large vehicles is the task of

o)
, X _ . . ( e_w—\» eX
important facets of the space program, NASA's Launch Operations Sirecvoraise

manufacturing, testing, and lauaching them, I shall also touch on these

at Cape Canaveral is the organization that handles the firing of the vehicles

wve devclop.
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- With these introauctory wordsvlct us now review the Atlas-based
vchicles, then the new Titan 2, followed. by the SATURN C-1 and C-5, and
finally the huge NOVA,

SLIDE 45 = Atlas-basad
The Atlas ICBM has been used, in a suitably modified form, to launch
many Earth satellites and space probes, These modifications include removal
.of the warhead, strengthening of the upper neck secction, and incorporation of
interstage adapgﬁar structures, Of the six configurations created -- Atlas
(g

Score, Atlas Able, Atlas Agcna'A,-Atlas Agena B, Mercury Atlas, and Atlas

U= : . :
Centaur -- only the latter three are still in service, and used for manned

=)

and unmanned satellite missions, for lunar hard and soft landing craft, and
to project probes into deep space and to the nearer planets of the Solar System.
The Atlas Agena B énd the Atlas Centaur have powered second stages; butz
the Mercury Atlas is a onc—stago-vchicle propeiled only by its Atlas D engines,
Although the 362,000-pound thrust of these engines is sufficient, to place
the 3,000-pound Mercury capsule and the cﬁpty Atlas D into a low Zarth orbit
(appreximately 100 miles), it cannot fly departure trajectories to the moon
or the plancts, These missions require multistage vehicles.
SLIDE #6 - Atlas Agena B
This two-stage Atlas Agena B is used to la;nch a variety of military, and
scientific payloads, I; can orbit large Earth satcllites and place in
departure.trajcctories lunar prébcs and interplanctary and planetary exploration
craft, When employed as the launching vehicle for a satellite, the entire
Agena B stage becbmes, in fact, the satellite. For lunar and intcrplanetary.-

missions it supplied the final boost velocity to its payload, which dctaches
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and continues towards its destination scparately, The Atlas Agena B waé used
to éropel our Rangcr spacecraft with exacting accuracy along a translunar
trajectory that rcsulted in an impact on the far side of the moon -- without
benefit of the planned midcourse correction in flight., It is being readied
for Mariner R probes that we hope to launch towards the planet Venus later
this ycar,

The Atlas Agena B ceonsists of an Atlas D first.stage and an Agena B
gecgnd stage. The Atlas uses its standard three engine propulsion systéﬁ
plus two small ve;nier rockets.‘When medified for the Agena B mission-it
weighs eabout 260,000 pounds, With the adapter for the second stage is stands
78 fget high,

The second, or Agena B, sfage is powered by a single-chamber rocket
engine operating on inhibited red fuming nitric acid and unsymmetrical
dimethylhydrazine. The 15,000-pound thrust engiﬁe is capable of being shut
off and restarted in space, After coast and prior to re-ignitiom, ullage
rockets provide enough acceleration to seat the‘propellanté at the bottoms.'
of‘their respective tanks, Including the Ranger adapter, the stage is
22 feet long and 53 feet in diameter, It-has integral, load-carrying propellant
tanks,

Components of the guidance system are the incriial rcferenﬁe system,
timing devices, velocity meter, and iﬁfrarcd khorizon seasor, During powered
flight pitch and yaw control is maintained by girballing the rocket motor;

during periods of coast high-pressure gas jets are used,
In a lunar application the Atlas D outer engines burn for about 2 1/2

minutes before cutting off and dropping away. The smaller center engine



cohiinués firing for another 2 minutes, bringing the carrier to an 80-mile
altitude, The.two small 1000-pound thrust vernier engines fire for a
period of time to trim vélocity and shut off in accordance, with guidance
gommands,  An onsboard computesr ¢ommands tlio Atlaz wirborie guidance system
to start the timer on the Agena B stage.

Upon vernier cutoff the Atlas Agena 3 coasts for about 20 scconds,

Then the spring-loaded agrodynamiz shroud pretecting the Ranger payload

is discarded., Explosive charges separate the Agena B from the Atlas first
stage, and retrorockets on the latter slow 1t down to assure it does not
interfere with the second stage, The Agena B goes through a pitch maneuve}
to bring it in horizontal alighment to the Earth's surface, When this is
accomplished, the timer sends a signal to the propulsion system and ignition
occurs,

During the 2 1/2 minutes of powercd fiight, the stage is controlled by
the hydraulic control system, with corrccticns being supplied by an infrared
horizon-seasing dévice. When the Agena B engine cuts off, the Ranger payload
is in a circular parking orbit approximately 100 miles abové Earth, After a
l4-minute coasting period, the Agena B engine relighté and powers the payload
for another 1 1/2 minutes, placing it in the lunar traject§ry. Some 2 1/2
ninutes after cngine cutoff the Agena B and the payload are separated and the
Ranger continues z2lone toward the woon,

SLIDE #7 - Atias~Centaur on Launch Pad

The mating ofthe Centaur secoﬁd stagé to the Atlas firs$ stage results
in the most advanced of the Atlas-based space vehicles, the Atlas-Centaur.,
Here you see the vehicle on its launcher, Still in the development stage
the 105-foot tall, 300,000 1lbs ;arrier will continue to be flight tested

throughout 1962 and 1963,

MORE



Atlas-Centaur is the first known carriér to use the high-cnergy

propcilant combination of liquid oxygen and liquid hydrogen. While its

first stage is powered by conventional liquid oxygen and kercsene engines,

the twin-cngine sccond stage esploys thiz potent, frigid, new fuel combinqtion,
-thus introducing a-ncw technelogy that will soon play a major role in the
unmanned and manned cxpleoraticn of space,

This new rocket fuel develops Qﬁggf;O per cent morc thrust from each
pound of propellant consured per sccond than the conventional keroscne/oxygen
combination. Because of this extra emergy, a carrier powered by liquid
ijdrogcn-burning erngines can carry heavier payloads longer distances than
previous carriers;

The Centaur stage, like the Atlas, is 10 feet across, and therefore
?he forward conical scction of the Atlas is replaced by a 13-foot
aluminum interstage édaptor with separation system,

- SLIDE #8 - Centaur Stagein Service Structurc

This slide also shows the Centaur stage being lifted into position in
the service structure. The 42-feet long sccond stggc'wcighs approximately
32,000 pounds not including the jettisonable noseconc and several hundred
pounds of insulation discarded during the cearly phases of flight, Because
liquid hydrogen boils off rapidly after being loaded, the tank wmust be
adequately insulated during the loading period, as well as during the time
the.carricr is passing through the lower atmospherc, Four 1/2-inch thick,
fiberglass quarter panels of insulation extend from the nose fairing to the
point of interstage sephration. They are emplaccd Sy spring-loaded tension
straps and explosive bolts, When the carricr leaves the region of high
acrcdynamic heating the programmer commands the bolts to explode and the panels

arc reowoved,



recuire the

Difficult missions

sCcena
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stage to fire, turn off and

coast, refire; coast again, and refire at a later time.

An extremely accurate, all-inertial
such mancuvers, During the coast period
only atimer operating, lowcver, before

forward section is pointed away from

Added protection is given by 2 flbu*gl“ss ra

fo*xard end is pointed awa

pointcd toward it,

»

which is necessary at the beginning of t
MY e eed
The  Centaur ™ sseTcarmaTriTe

softly onto the Moon, and HMariner craft

SLIDE - Titan-

are two versions of the Titan

There

smaller and less powerful of the two, is

Titan 2 is JusL entering the flight test

in this slide, has been selectcd by NASA

satellites now under development., Titan

is still in carly development,

In its standard version the Titen 2

and weighs 300,000 pounds, when fully fucled,
stages, the first powered by two 215,000-pound

sccond by a single 100,000-pound thrust rocket

from the Surn, the

This helns to keep the

LTC\ communication

along Venus

cuidance system is uscd to perform

(8

ct

he guidence system becomes inactive,

the seccond stage's

Sun tc reduce hydrogen boil off,
diation shield, ince the
engine scction is conscquently

sequence,

satellites, metcorological
24 hour orbits, Surveyor probes

and Mars fly by trajcctorieé.
ICBM-~ 1 and 2, Titan 1, the
opcrational, while the brand-new
stage. This latter carrier, shown
to boost into orbit our Gemini

2 has been successfully tested, but
is 103 fecet long, 10 feet in diamcter,
It consists of two tandem-mounted
the

thrust rocket engines and

engine, All engines operatc
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v a storable hypergolic mixturc of nitrogen tetroxide and a corbination
of unsymmctrical dimethylhydrazine and hydrazine, Titan 2 is a rigidly-_
constructed carrier with convcntzonal type tanks, Copper-rich a’ﬁm‘num
ulloy is cxtensively employed,

When the Titan 2 becomes opcrational, we plan to use 1t.to orbit our
6OOQ-pound Gemini two-man satellites now under development, In the Gemini
project we will be able to practice rendezvous mancuvers in orbit ¢o help
pave the way towards successful complction of the Apollo program, i

SLIDE #10 - SATURN C~-] Characteristics (Bliock I)

Much larger than the At14< and Titan-based corr;ors are two space vehicles
- being developed by NASA undcr.the SATURN Program, SATURN vehicles will ts
cépable of sending payloads of many tons into carth orbit, to the rnoon, and
into decep space, ‘The main purposc of the pro;ect 1s manned spacc exploration,
‘1uclualﬁg the lan 13 of men and cquipment on the moon within this decade,
Several vefsions of the SATURN have been studied, Only the.principal ones
are menticned here; ' : I
Hn SATURN C~1 configuration consists of three stages, S-I, S-IV, and S;?.
There are two so-callied Block I and Block IX designs,
In the Block I design, the first stage clusters eight Roecketdyne Hel

engines, each capable of generating 165,000 pounds of thrust at sea level

®

N

“he four inboard engines are mounted at a fixed o-de,grcv cant from the vertical,
The outboard ‘engines cant 6~degrees from the vertical, and each can te gimballed
for booster' contrcl, They burn RP=- 1 fuel--keroscne-- with liquid oxygen as the
oxidizer, |

Tae second ard third (S-1V & S V) stages will be flown as dummy stages

in the first four of the programmed 10-vehicie flight test program.

- MORE



SLIDE fill w~- SATURV C-1 at Launch (Block I

This slide shows the first launch of a2 SATURN C-} hooster wigh inszt
(\!;chf-NW\’:_A

upper s»ages made at Cape Canaveral October 27, 1961, 2wz’ than three
years from the beginning of the SATURN Program, During the eight-minute
£light, the rocket reachcd a peak velocity of 3,600 miles yper hour, and
an altitude of 85 miles before impacting come 200 miles out in the Atlantic,
Another fully successful launch was accomplished from the Cepe on April 25
of this year, Thé cluster of cight engines generated 1.3 million pounds of
thrusto

The inert uppsr stages were filled with water as ballast, to simulate the
weight of a complete vehicle, A bonus scientific experiment mas.n‘"zo rmed
during thc second launch., The 5 tons of water carried as vallast weve
deliberately veleased at 65 miles azltitude to fird out what would happen to it

‘ ; MHJ//
in the coid vacuum cf space., The Project High Water experiment WIli/be repeated

'3

in the next launching, i

SLIDE #12 « SATURN C-1 (Block II}

1

In the Block II design the S-I stage will have eight uprated Hel engines,

8,000 pounds of thrust at sea level,

(5]

each capable of generating L

SLIDE #13 ~ SATURN C-5 Apollo (2 Stages)

After the Saturn C-) will come Saturn C-5, or as it is sometimas called,

the Advanced Saturn, Here it is showa in its two-stage versicn, with the

Apollo Spacecszai on top. 1A SATURN C-5 will be 33 fset in diumster, and have

ﬂ@a,:(,} ) . WA YIS =S ‘A“PQ Cnc{\mu:z.a{'t«’\\o
2 tekeoff welght of woxe-thar/6 million pounds " The first stege will be

¢
2

&

.

nowsred by Live F«l karos ne-l quid oxygen engines which yie ld a total takeoff



thrust of 7.5 million pounds, This is five times the thrust of the first-
stage booster of Saturn C-1, The second stage will be powercd by five J-2
liquid hydrégcn/bxygcn cﬁgincs, each onc of which will provide 200,000 pounds
of thrust, | |

SLIDE #14 - SATURN C-5 (3 Stages)

With the addition of a third stage, consisting of a single J-2 cnginc,
the SATURN C-5 will be capable of placing 200,000-pound payloads into
low carth orbit, or specding 85,000 pounds out into deep space.

The secret of the Advanced SATURN's tremendous liftoff strength is the
F-1 engine, which has in a "single-barrel" the same thrust as all eight H-1
engines -~ 1 1/2 million pounds; Like the H-1, the big f-l enginc burns RP-1
fuel and liquid oxygen. The F-1 engine is not just a drawing board dream. It
has been static fired by Rocketdyne in full duration tests at maximum proficiency.

SLIDE #15 -C-5 Booster

The S=IC will be the first stage of the Advanced Saturn vehicle, C-5/
Powering thc new booster will be a cluster of five F-1 cngines, cach
_ generating 1,5 million pounds thrust, Preliminary development of the booster
is underway at the Marshall Center, and a contract for its flight design and
fabrication has been signed with the Boeing Company, to be produced at the .

Michoud Operations in New Orleans,

SLIDE #16 - S-II Cutaway

The é-II will be the sccond stage of the Advanced Saturn vehicle, ‘A
contract for its deveclopment and production has been signed with the Space
and Information Systems Division of North American Aviation, Inc., and
early work is in progress, |

MORE



“The -S-11, like the S-IC, will be 33 feet in diameter. It will be
powered by five J-2 liquid hydrogen/liquid oxygen engines, for a total

stage thrust of a million pounds.,

SLIDE #17 - S-IVB Cutaway
The third stage of the SATURN C-5 vchicle will be known as the S-IVB,

a modification of the S-IV stage which is uscd on the SATURN C—l; A contract
for the modification and production of the unit is being negotiated with
Douglas Aircraft Company,

he lcnggh of the new stage will be increased to some 70 fcet., The
power plant will be changed from six RL-10's in theS-IV to a single J-2
engine in the S-IVB, Thus the.ncw stage will have a thrust of 200,000
pounds, cbmpared to 90,000 in the S-1V, '

SLIDE 18 - SATURN C-5 Charccteristics

This slide summarizes the characteristics of the SATURN C-5., The Saturn |
. C-1 will be used té place Apollo spacecraft carrying three men into earth
~orbit for up to twp weeks, The C-5 will bo.uscd for sending the three-man
spacecraft around %he moon, It may also be used for manned lunar landings,
using the rcndczvoﬁ; technique, |

SLIDE #19 - SATURN-NOVA Comparison

Finally wc come to the NOVA, Here is a comparison of the SATURN C-1
and C-5 with thc.NOVA. NOVA, another 3-stage vehicle, will be able to lift
about 400,000 pounds into low Earth orbit or speced 150,000 pounds out into
dccp spacc, NOVA will stand about 280 fcct in height, exclusive of payload,
‘with the first stage about 50 feet in diameter,

The first stage wiil consist of a cluster of :~“~Jr 1 lzquzd propecllant

engines, gencrating a total thrust of 12 million pounds &~ &Ll

MORE



Develepment has already begun onthe M-l engine for the sccond stage.
while the Advanccd SATURN will enable the lifting of a specially prepared
Apelle fer a {light areund the lMoon, the Nova will have power enough to send
w fully oquippod Apollo en a divect flisht €6 a landing on the Meon, with the
pewer te rcturn te Larth,

SLIDE #20 - NOVA andsNcedle
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licre is an artist's cemparison of the NOVA with the Space Ne
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Yerid's Fair in Seattle.

SLIDPE #21 - Launch Cemplex 34

All of NASA's large space vehicles are launched from the Atlantic
Missile Range at Cape Canaveral., We have quite an investment there in real
¢state and facilities and we are planning for more., The two Saturn vehicles

which have already been successfully launched were flight tested from NASA's

Vertical Launch Facility 34, which you sce on the siide.
VLF 34 occupies 45 acres of AMR's 20,000 acres and was completed in

June ef last year, - The word complex is a very good one to describe this

aunch site is rather complex,
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A new vertical launch Complex 37 1s located about a mile north of Complex

34, but unlike it, will have two pads scrved by the same support facilities.

PR Y

2

This arrangement will permit us to launch six vehicles a year rather than four,

53

L "

wiaich is the meximum number of launches permitted by Complex 34,
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LIDE #22 - Micheud Aerial View

i

In cenclusien, I weuld like te say & fow werds abeut the manufacture
and testing ef large space vehicles, As we were develeping Saturn at MSFC,
it was ebvieus that we weuld nced a lnrge fabrication and assembly bullding
when the vehicle went inte preductien, We found such 2 plant in September
of last year: the Micheud Ordnance Plant, shown heve, is lecated ceme lomiles

%, S
Al f"-«ﬁ-fv 0')C — Lunf» WA L C‘{'L L(LL )
east oiiﬂcw Orlcas li« This ene-stery buildi

.

;g enclcses almest 43 acres and

has 1,869,020 square fcet of usable rleor space, During World War II; -
Micheud preduced aircrafi; and during the Korean War, it manuractured cngines
fer tanks,

Within this huge industrial facility the Chrysler Cerperatien wiil

manufacture the S« first stage fer the SATURN C-1, and the Bocing Company

will produce S-IC stages - the first stage for the Advanced SATURN

o

SLIBE #23 - Static Test Tower

Clesely asseciated with the Michoud Operatiens will be a ht
static test facility te be cemstructed at Logtown, Missis
from the Micheud plant., This site will encompass sems
@ many as six static test stands -- such as the one you
censtructed, capable ef testing beoesters with

SLIBE #24 « COrbital Rendezveus

i ey - oy - -~ . -~ 1 E: 3 -~ P | o~ o, - : o <
-As we approach manned space travel invelving several astronauts we must
y ;
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put up much bigger payieads than cven our nu%b NOVA vshicles can carry. Our
I

scientists have fortunately ceme up with another basically new concest feor
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utting up these big payleads; imstead of using a very bi

b

g enc-shet vehicles
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v oo WCOVA we have plans under way to send up several similar vehiclass,
2



assemble them and refuel them in orbit for the long haul, The principles
and probléms of this orbital rendezvous method are presently under detailed

study and will be tested in conncction with the GEMINI Program,
LIGHTS ON

CONCLUSION

As stated inthe beginning the most importaat benecfit we will derive from
space explofation is simply knowledge - new knowledge which will bring about
tremcndous advances in thosc scicnces you arc connccted with, Each satellite
and spa.e probe and each manned flight is incrcasing our Xnowledge of our
cnyironmcnt awaiting us cn forthcoming voyages., Sémc of this information
is reassuring, all of it increcascs our profound respect for that which
prevails beyond the thin veil of our atmospherc.

Thcre is also the pos3ibility that space flight might prove to be of
the grecatest importance of all, and I should not be toco remissed to mention,
this aspcct of space flight in connection with the topic of my presentation
herc today '"SPACE VEHICLES FOR THE PEACEFUL EXPLORATION OF THE INNER SOLAR
SYSTEM."

A natural outgrowth of the military and prestige facets of space exploration
is the question of whéther this activity, in time, will rcplace the forces
which have historically driven nations into armed conflict,

Any number of social scientists and historians have speculated that
fhis nmight occur, The theory is that the conquest of spacc may prove to be
the moral cquivalent of war by substituting for certain material and
psychological nceds usually supplied through war; that the absorption of energics,
resources, imagination, and aggressiveness in pursuit of the space adventure may

become an effective way of maintaining peace,

MORE




Put another way, nations might become "extroverted" to the point where
their urge to overcome the unknown would dwarf their historic desires for
power, wealth, and recognition - attributes which have so often led to war in
the past.

The fact that the United Nations, late in 1959, agreed to sct up a
pdrmancnt Committee on tho Pcaceful Usesof Outer Space attests to the hopes
and potential of such a deveiopment.

Of course, whether this condition will actually develop is anybody's
guess. But in a world where brute force is becoming increasingly dangerous
and catastrophic, the bare possibility of such a result should not be ignored
by those who may be contemplating the values of space expioration. It could

be the highest value of them all.
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