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Gentlemen, it is a real ploauurb to visit w;th you tonight and,

participate in one of the activities of your Super"1 orfs Club.

I am lookinu Forward to getting to know as ﬂ‘ﬂj of you as possible
and IJSincerely.hope it wil) be possible to visit wi?h_you azain,
's_yauvknbw, there is a great deal of activity in Huntsville
waich ﬁa directed toward the exploration of spsce. I would llhg
to discuss for awhile this cvening some of the reasons ghy space
explorat 1on is desirable, glving some yGSSibl@ beaclits through a
‘movie entitled "Eyes-in Cuter Qpace." A little later I would like
to give soma des cri)‘i n of how we at tha'Marshal Space Flight
|
Cen;er iu;nm that a 1ul¢-¢lco~eq gpace plor““Loa progeon may
toke pluLu witliu the next few years
The an: swer to the question "why explire space” is quite simple,
yet at| the game time ccmnlgx and intangible‘ To the scientist the
anewer is dmsedlate - io be able to delve in ‘o the uaknoun and to
discov¢r that whieh no man has seen hefore is reason enough to Cxe
pend his eﬁergiés, his resources and his lifetlme. The sca of

space 1s a great fronticr that has challenged man since his cre ocionh

Probebly no man has ever lived wvho has not looked at the sky and

-asked himgelf many: OuMuulO 8 as to what it is like out In space
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- and is there life similar to his on sume othez.plangt. Down
throu;n his tory our cxv'liza ion haa ulways been stimulated by

the m'qtery surrounulﬂg gpaca and it can probably be stated tha
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many a arcas of science would have died and been forgotten had it not
‘heen for the nudging of the ¢ &irencmers and mnthcma;icidua as they
strivéd to unravel the mysteries of the heavens. Ong thought I
would'like to leave this evening is that we have alrcady raapei‘
untold benefits from spree through the simple expoedient of dts
being there and through men's intense eurlou ity. Before vicuing
the iirst film, X would like to name a few specific applications
of apgce exploration but at the smme time I would like to strongly
suczest that the re al benefits of tng space program which we Huve
undertaken in our lifetime will ke much more appreciated by oup
dege &cnrs than by us.’

“he fxrs rcdt practical application of space Llight wili be
seen {n the fxel& of communications, Receontly, ATET announced that
they have dccidad to spend several millions of thelr cwn moncy for
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the establishment of a fleet of commmication satellitcs to Le usal

in the transatlantic telephone service, Their preposal provides

¢

that o nwider of satell ites, each welizhing 300 to 500 pounds, be
placed in orbit at an zltitude of epproximately 2500 mi
this eltitude a satellite will be in line of sight contact with

eny stotion for about 20 minutes and the aliitude is sufficient to
| »
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make such & soatellite visible fred the United States and Burcpe at
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the same time. Another field of practical application is the
. '~ &
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weather satellite. DMost of you have secen pictures of th
b j?

2

Ti

1

05
satellite equipped with a television camera wviileh looks down onto
the earth., This televisicn camera puts pictures on video £ilin to
be trensmitted back to the reéeiving station vhen siznaled to do so.
pit sateilifc will go arcund the earih he“weeﬁ 12 -and 15 times a day
loehin& down all the time, and i1t can tronsnit a complete cloud

the entire earth. With such an arranzement,
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coverage picture o
it may well be that weather forecosting will heconie a yeally true

solence and we will not depend on the rather dubiocus weather fore-

»

casting as we are foreced to do today. = ‘
The following movie producced by Welt Disney exirvepolates as

to what could very well be possible with a serics of weather satellifecs
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ond I might add even though some of the things indicated in the £ilw
may sound & little like Buck Rogers, many ol the things we are doingd

today had this some flaver just a fow years ago.
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Movie - "Byes in Outer SpaceV

There is, of course, another very geod veason for going ianto

(S5
space. In fact it is most certainly the reason there is an urgency

»

about getting further along with the space program. %This is be-

cause we are now in a race with a dictator controlled country that

has shown considerable imacination and effort in the space field.:
| ; i : ; :
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Tﬁefe is no ﬁuestion but that we must ond will win this race, but
there ezain I pfO&lCL that the rosulis of the race will bz come
plctely obliterated hy the change in our civilization that this
vpro*rdm will bring "boub.

: ”hé question as to how we willvga into space is perhaps a
little casier to discuss than the why of space exploreiion. So
far Qe;have ganerally made cur small forays iuio spae? using
migsile ayatcm designed for militawy epplications., Whon

”

came to emphasize cur space cffort, soon after Sputnik I in
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1857, there was only one operational missile copolile of crbilting

a small payload. This was the Redstene missile developod at

Hunts v111a There were at that time under development other systems

such as‘tze Jupiter, Thor and the Atlas. In addition, theore was
the Vanguard vehicle which was designed exclusively as a vchicle

.

to place a small paylead into orbit. Duaring the past three
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these various militery vehicles have been modified to perfomm some
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space missions., This is why the payloadas we have delivored inte

gpace have bgen quite small, as compared with our Russian competiton.
v 2 3 S % o e -y - e o
The capability of these miXitary systems has heen gerared toward
delivering a poylozd over IRDM (1500 miles) or ICEHM (5000 miles)
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distances and noet bpdﬂe activities. The COut*Dlliﬂg elomont hepe
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is inat of throst; that is, the cwount of energy that can he re-
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leasod ui the Eorth's surface to propel a vocket system throw
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.gravitétionai field and the q“mosnhere'ﬁe the-vacwun.of space. To
put iﬁ in everyday éOLSS;'it is a matter of horsepcwei. o give “
'somé idea of éur:prcsent capability, the Jupiter wissile develops
cone lSS;ODlebs; of thrust and the Atlas missile, uéing two

engines of like design, develops some 200,000 1lbs. of thrust. More

thrust can be obtained in one of three ways, (8) incressing the
specific Impulse of the fuels « i.e., getting fuels wilth beltter

2.

performance, (b) scaling up the size and capability of the onzines,
or (c) clustering togethsr cugines of proven capability. The fivst

two approaches roguire considerable research and time, but will

eventually give our country vehicles with larger weicht-lifting
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capacity. Thzre is one othoer approach that permits getting
payloads Into space and this is stezing; that is, stacking one
vehicle on top of another. To £111 the necd for e quick, reliable,

.

high thrust Lhooster thé.Saturn lounch vehicle is presently being
developed by the Marshall Space Flight Center., The S;turzl vil}
cluster eight improved Jupiter type ongines in its first stage.
Togethér thesoe eight engines will davelop some 1,500,000 lbs. of
thruct {ox 32,000,000 horscopewer). The eight enzines arc atbache
| noaan
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sgved thrust frome on the aft end of the vehicle ond

s el e | s R e . : I e -
arrenced in two sguare patterns. The four inboard engines ave

rigidly attached while the cutboard engines are mounted on

Lrirae Y naeen iy e . i & e ' A vereard o )
1. The large-soale model is to be uszd heve and
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and can he swiveled throu;4 abou ten degrees to provide coentrol

for the vehicle during first stqwe powered £light. Ning scpargte

fEs g

tanis feed the cight engines. Eight tenks of 70 inches Gilamater

are clusté ed around a 105 inch tank, The center tank end fcu? of
the outer onas furnisn liquid oxygen (LOX) aﬁd the remaining four
furnish keproseng as fuei. The fﬁel and LOX tanks ave intcrconnected
_in separate sycigms aﬁ the hase to allow the.muintenanee of egual
levelé:in all tunks dnring_burning. In case one engine mallfunctions
and is cut off during flight,' this permits the remaining seven
engines to conswne the fucl intended for theéead engine, In thié
4manner, the hurning'time‘of the resaining engines is inc¥gased

and there is esgentially no loss in overall hoog er,p&rfsrmuacé.
This fi} t s’n'e:is called 8-X, Several versions of the Satuw,
‘each a‘logieal follow~-on of the Other zre being cahtﬁmulated. The
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firs L, Lonsistinﬂ of three stages and designated Can Cioumati
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is well inte The hardware development and testing paaae. It will
be about 180 feet 1n height end its liftoff weight will be 500 tons.

xne seeond stnte cf the C-I a called S-1V wﬁd will be powered by

]

four 17, OO pound thﬂuat engines ueveluped'by Pratt & Whitney.

s

This engine uses liqzid h}cfo;ca and LOX and is known as the CENIAUR
engine. The -1V ig 220 inhueq in dfcneter and U0 feet tall., It
is now wnder contract for design and development by Doumlas Adr-

craft in Santa Monica, California. The third stage of C-I will



be alstaga called S-V and will be a modified Centaurc“wi

Another configuration 1xicn 15 propose d and is called Cu2
will have S5-IV dzd S-V for its third and fouwrth stages and will
have a new second stage called $-IT. $-II will he comparable in
lengthvand diameter with S-I and will be péwcred by four 200,000
1bs. of thrust engines., This second stage will then have 600,000
1bs. of thrust.

TO‘g'v& acmé idea as to the time span over which the develop=-
ment cf the Saturn wiii take pléce, a launch schedule presently
calls foy'ona first stage {with duwmmy upper stages) firing this
year ard two in 1962. In 1943, three firings will take place
with stages S-i and S-IV and a dummy third stage, Also in 1883,
two fivings ane scheduled with the entire C-I configuration. Two
or three additional fxrvnﬁs in 1964 should make the C-I cperational.

wy

Now, just what will this Saturn do? The detevmination of

missions for the Sat

uril is a process in which vehicle charactoristics,
mission and‘sgacecraft {exploin) ere tied together: The Satura C-I
will be capable of plaeihg some 19,089 lbs. in a 300 ﬁile earth.
orbit,‘cf.sanﬂind ,000 1bs. of payload into an exeape velocity

-and placing some 2,500 1lbs. on Venx or Mars, The Saturn C-2 would
bhe- ca”“nlc of orbiting 45,600 lhs. or transporting & mannod stiele

around the mopon and back to earth. Some of the uses undor chudy



'fpr C-I and €-2 include:

iy Flights'for'reuentry tésta of ummanned Apollo gpacecralt.
“Apollo Is NASh’s.plaﬁned three-man space ship for carth orbital .
and'ci?éumluna flicht - grocs payload weight is here cround 3
tons. -

2. Han and Venus probes.

3. Lunar landings of instrumeants auch‘as moving vchicles.

. Launching comaunications satellites,  etc.

Another interesting point concerning the Saturn development

7
&

- is its mode of transportation to its launching site;ﬂt’éa*e
Cdnaveral, Florida. Decause of its size it cannot be moyed by
rail, ﬁighway or air, o it must go by barge down the Tennessca,
Ohio, and Migsissippi Rivers to fhc uly of Mexico through inter-

coastal waters around Florida to the east coast. A 1ED ft. barge,

is now ready for its mission.
I would iike to conclude with a few romarks concerning the

- future, after which a short film

on the Saturn is to be chown. As
to further developments in the thrust field, I would montion the

Fel enginé ﬁow being‘developcd for NASA by Horth American Aviation.
This single engine will be capable of developing 1.5 million lbha.
of thrust. If these enziﬂcn are;glusﬁeréd as in the case of Saturn,

then one can ¢et gome L0 to 1% million lbha. of thrust., Another



area being pursued is that of nucia.;:.w pmpulsic?n. Coupled togei‘her;
these pr*opulsibn syétemss chould he able to get 'man and his equiﬁment
into space, supply him and move him ground. This, after all, mést

be the goal of space vehicles. ; !

The movle "Saturn - Workhorse of Outer Space" ie about 15

- minutes long.,
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