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FOR GREATER THRUS'I' INTO SPACE """"""""' . 
With the Uprafed 50mm I, the United States takes a substanfial ; 

snide forward in payload capability. This versatile launch vehicle can be 
- used for a variety of space missiohs, manned or unm'anned. Development: ' , of the Uproted Saturn was undertaken in July, 1962,05 an intermediate LAUNCH “ 4 PAYLOAD launch vehicle between the Saturn l and the Saturn V. . VEHICLE ' IN ORBIT 

THO Uprafed Saturn I is heir to the advances in rocket technology R°d5*°|" (sub-orbital chalked up in the deveIOpment of its predecessor, the Saturn I. Its eight- ; "39“) . 3.000 '53- engine booster is a more powerful, lighter, and improved version of the 4 .- 'Atlas T' ’ ’ 3.000 lbs. booster that achieved an unprecedented IO-for-IO successful launch record Titan II ' . . ; 7 7,000 lbs. . 1!: Saturn I research, development, and operational flights. Uprofod 
Second sfages of the] Saturn 1 and the Uprated Saturn are Vastly ‘ sowmnv' _ 2233:: :t: different. While both use powerful liquid hydrogen for fuel, the Upruted tum ’ 3° . _ Saturn I obtains 200,000 pounds of" thrustafrom 'a single engine, while its 

1 predecessor performed with 90,000 pounds of thrust from six smaller 
1.; engines that pioneered in the liquid hydrogen/liquid oxygen field. This 45;?" single-engine stage is also used as the third stage of the Saturn V. 

The Uprated Saturn I claimed fits inheritance of reliable performance ‘ ' r - V ' . l' ":3 ' ‘ ham the Saturn l in its first successful launch at the Kennedy Space ' . I" Center on February 26,1966. 
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) _ The Apollo spacecraft consists of three modules. North 3 
‘“ ‘ American Aviation, Inc., is developing both the Command , ,  V 

‘ ‘ Module and the Service Module at Downey, Calif. The Lunar -j V 
" I ‘5!“- Modulo is being dovelbped by the Grumman Airctaft Caro - 

poration, Bothpage, New York. ' ‘ 
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., INSTRUMENT UNIT 
"5'5 i; The instrument unit, bétwoen the spacecraft and S-IVB f i _ 
' 3",; 3 . stage, cdntains guidance and control equipment for the launch - i\\ which. fig.) . . 

Contractor: International Business Machines Cotpwoflon 11:5? . ‘ A " 
' Weight: 4,100 pounds ‘ K .3 1,953,," .. WM“ _ 

SECOND STAGE ‘ = ‘ l i} , -. : __‘- If: , 
‘   I i Operates approximately 7.5 minutes to achieve orbital ‘ f ‘ If, 

’ :23! " speed and altitude . , ._ 
1‘ '11 Contractor: Douglas Aircraft Company _ ' '35: ‘ h ‘- - ‘2 gvsmv , E w Power: Single J-2 engine ° .\ ‘ ‘ ' , "511151; 

133%; g “L" ' 205,000 pounds thrust '   ‘ 4? I f”: i 1, Proponents: Liquid Hydrogen - 64,‘OOO gallons or 38,000 I‘ l 
“ fl v , pounds ' , , 

i? < .' ‘ Liquid Oxygen - 20,000 gallons or 191,000 ' "I '1 :f ‘ pounds I ' 
‘ '- Fueled weight'of ”ago: 260.000- PWfld' (including aft VJ, I » 3. intorstago) 

FIRST STAGE 
' a; Operates approximately 2.5 minutes to teach about 36 

3‘5“ ‘ ’ ‘ miles altitude and a velocifyof 5, 200 miles per hour of bumouf 
I. 3 I ’ Contractor: Chrysler Corporation 

Power: - Eight H- I engines 
1.6 milhon pounds thrust total 

Proponents: RP-I kerosene, 43,000 gallons' or 279,000 
pounds . .r 
Liquid Oxygen 68, 200 go|lons or 632, 500 :1; 
pounds . 

Fueled weight of stage: 992,000 pounds 

OVERALL ' ' ~-‘ ~=‘ 
‘ Liftoff Wold": L3 milli'on pounds I ‘ 

- § Payiood: 40,000 pounds ‘in earth orbit 
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First stages assembled at Michoud 
Assembly Facility in Néw Orleans 
by Chrysler Corporation are shipped 
by water to the Marshall Center for 
static firing. They are returned to 
Michoud for final checkout, then 
shipped to the Kennedy Space Center 
for launching. ' ' 

t “ ) -  
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Second stages for the Uproted Saium I are assembled 
by Douglas Aircraft Company of Huntington Beach 

" California, and tested at Sacramento, California, 7‘ 
-. 1'" bobro being taken to the Kennedy Space Center for ft... 

mating with the fin! stage and payload. The second :- = 9 " ' ’ 
stages are flown from California to the Cape in g '. I. . . - me; fismcnolly modlfloé plan. called the Super Guppy. .'.’ ‘4 
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INSTRUMENT UNIT 
The Instrument Unit for the Uproted Saturn l was 

ideslgned by NASA at the Marshall Center and is a 
direct descendant of instrument Units u'sed on the 
first launch series. The units on assembled at the 

Huntsville, Alabama,plont of International Basin-u 
Machines Corporation. .5 
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enginé use: RP-l kerosene as fuel and liquid 
oxygen as oxidizer. The engine is assembled by the 
Rockotdyno Division of North American Aviation, 
Inc. at. Neosho, Missouri. Weighing about 2,000 

.pounds, the engine is eight and one-half feet high 
fond about five and one-half feet wide. Eight of the 
engines are clustered in the fit" stage of he 
Uprofod Saturn I. ' . , ‘ 
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Developing 205,000 pounds thrust, the H-1, 
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The J-2 engine develops a thrust of 205,000 

f oxygen as oxidizer. It is assembled at Canoga Park; . 
'5 ‘ .1 California, by Rocketdyno. Weighing about 3,480 
'-... 3: pounds, the engine is I I  feet high and about six 

“feet, eight and one-half inches wide. A single J'2 _ *, powers the Uprotod Saturn I second stage. ‘ ‘;.« f 
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‘ UPPORT OF APOLLO ' 

Vinyl The Uprated Saturn I wilI be used initially to p|ace three ~- 
3' 9? 4 j astronauts into earth orbit for qualification and training with the 

I 5.4;; A Apollo spacecraft. ' 

1 Later in the program two separate launches of Uprafed Saturn: 
) will place the threo‘ modules of the spacecraft. into orbit with 

sufficient fuel and life support systems for long duration missions 
and for practice; of the rendezvous and docking maneuvers that will 
be required later during the return trip from the moon. 

x z ,_ The steps in 6 dual launch mission are shown above. Art on- 
a g; gig-,3; ;;. . 3‘31“; | i , manned Lunar Module rules aboard one Uprated Saturn. The , 

h. j; 5 3 ‘ 1 3 '  astronauts inside a Command Module and '0 Service Module are 
it???) 91;". ‘ I ' . E‘E ‘1 1'1? H;  » :2} ,4 comed by the second Saturn. 

' ‘.' " if '1. " "32"?1' i “’25.”: ' 
V; . . ,7 ‘51 I In picture No." I, 'with the astronauts aboard, the first Uproted 

f: . f3"; - - _ ff j  gaff; fafnti f??ji"~~$afom launches the Command and Service Modules Mg 0 low.“ 
"f +7527; ' .' r ~  a» circular orbit. " ' ' ' 
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Picture No. 2 shows the second launch, from a nearby 
pad, in which the second stage of the Saturn is placing 
itself and the Lunar Module, enclosed in a nose cone V. ' 
:hroucl, into a slightly highs: circular orbit. The astro- i... : 

'nauts now climb into a higher orbit for the rendézvous. 

into position to dock with the Lunar Module, which has 

In the third picture the rendezvous has been completed, 
and the cbvering over the Lunar Module has opened. The 
astronauts are turning the nose of the Command Module 

remained attached to the second stage of the Saturn 
‘ rocket. . 

Picture No. 4 shows the triumphant moment of docking 
‘and in the fifth picture the Lunar Module pulls free from 
the Saturn so’cond stage, which is abandoned in earth 

The rendezvous maneuver is practiced again in the  : 
series of illustrations shown in the sixth panel above; 
First, the Lunar Module separates from the Command 
and Service Modules. Then it changes orbit, and returns . , 
to rendezvous and dock again. . ‘ . . .< 

I 

I 

‘ . 

5 "  

l 

APOLLO SPACECRAFT 
I. The Apollo Command. 
Module, with three side- 
by-sido couches, houses 
the astronauts. 
2. The Setvlco Module 
has a 22,000-pound 
thrust'ongino for monou- ' 
voting ih Space and 
return to «mi. from 
lunar orbit. 
3. The Lunar Module 
is  used {of descent to 
land rotum from tho‘ 
lunar surface. 

For the trip to the Moon, the three moddles of 
"the Apollo Spacecraft will be positioned above one 

another as shown in 'tho picture above for launching 
aboard a single powerfiul Saturn V rocket. ' ’ : 

i ; ‘ 2: f 



, a" The Saturn vehicles and the AP°"° 59°¢°cmh Can i j: I. be used to conduct a number of opgrational, scientific, -_-f " 
f' and technological experiments in 'earth orbit or on the i, 

.7 ' g moon. The knowledge, investment, OXPNi’MW ""1 , 
‘ 1 ' L capabilities accrued in Proiecf AP°"° Wi" 5° M'Y 9" 

Egllploitod to advance the national goal of maintaining iii-i 

STUDIES OF" OTHER APPLICATIONS son THE 
. ‘ 5 -  

'3‘ :FIL‘ 
ii “ V‘ ‘2, 

3 Although all research and development work on the 3, 
r Upratad Saturn I is funded as a port of Praise! Apollo ' ‘ 
G 

: available for many types of migsions in. space long 
after the manned lunar landing has been accomplished. . 

' I 

o- 

1r l U. 5. pnaminonce In space. . J. 
"g;- Tho pictures on. the following page; show some 
‘3 possible missions that could be accomplished with the if? 

7;, - ‘Upmfod Saturn VI and Apollo’spocecroff.' . . ' _ . . . ‘ , .  
§ 2 . : ,  ._.-‘ ‘i :i " , 7‘ 

U 

‘ . , 

. . .3: L I --.‘ 4- {.1 
r . 7- _» . x '. ‘. ' "l- ' ' 3“ : i  5 i f .. h E l ' ;  L ’f 7 7 - -  

’necesscry if man is to continue to 
L17.0393, the launch vehicle and launch facilities will be' 

in earth orbit is 
explore and fully 

use the space environment. H099 space stations may 

The ability to assemble items 

be formed ftom sections brought up from earth in sepa- 
rate launches. 0r spacecraft with several stages and 
additional fuel tanks or engines could be assembled in 
earth orbit for launch'ing on journeys into deep space. 
The Apollo/Saturn systems could be used to advance 
assembly techniques. 

Cargo and personnel could be transferred froni'one 
‘spocecraft to another, or from a spacecraft to a space 
station, as shown below. I 

Fresh supplies from earth coqe transferred'fo 6 
crew in orbit on a [069 duration mission. Orbital 
monouveiing and docking technique: could be refined. 
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Men in earth orbit could operate o'pficul telescopes a , ' - 
,to observe the -sun and stars, free of atmospheric ‘ . . ‘ N 
disioflion and. filtering that hamper earth-bound ' f ‘ b' . .  . 
autonomcrl. ' ‘ ‘ 

The 38-inch telescopes developed for the unmanned 
Orbiting Astronomical Observatory prégrom could be. 
adopted for 056 With the Apollo spacecraft. After 
setting up the telescope in orbit, the astronaut would 
odiust, calibrate, and Operate it.   . C 

An advanced meteorological research Iabdratory in 
synchronous or'polar atbit would enable scientists to 
conduct a number of‘ experiments ‘ regarding earth's 

I : atmqsphere, and to gather data for long-ten}: weather 
~ foncosts. 

.Improvad weather forecasting techniques provided " 
b I O - by a manned earth-ourbnal weather station could save 

0 O .  o. ‘. the U.$. $2 to $2.5 billion annually In such activmes 
‘ - II R d ' f ' bl od ' y as vestoc pro uchon, run-vegan: .0  pr uchon, n1: " ' ' I ' I ., new construction, fuels and electric pow», and 

. floods and storms. _ 
, . 

b 

'- - Spacecraft could be «fueled in orbit, as shown I x 
.' 

below, for longer duration missions." .. . 1 
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The walks in Space taken by the Gemini asno- :2 
noun demonstrated the feasibility of extra vehic- V g ' . 
uldr activity. 'Extensive activities outside of the 7 ; ' t 
spacecraft by astronauts could be performed on '5” ' ":37. 
long duration manned flight operations made :”i" 
possible by the Satums. ' 51"?“ 

The ability of astronauts to maneuver and s‘ 
manipulate items in space could be improved, 03““; 
shown in the top drawing. Large structures such 5‘" "I j 
as radio and optical antennhs could be assent-"V"? I ‘ :1 
bled and tested. . ' 

Satellites in orbit could be inspected and ‘ . 
techniques developed for repair of satellites in 
space. Shown below is an artist's conception of“ 
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an ostranduf inspecting NASA's first Orbiting I 
‘ “ 3 ‘  " Solar Observatory, which was launched in May, . ' ,5 
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. - - > . ' . ‘ , L" . ‘ .  ‘ x " .  ' ‘ f ‘ .  a? Studios have shown that performance of the Uprated Sat-r r . ._, . .- 4 5f 47-;- w : _ i “ . . " . .' » ' w ‘ W um I vehicle can be increased from. "8 basic payload \ _ . 1 > ’ ‘ f capability of 40,000 pounds to a payload capability of " ‘ ' 
5‘ ,.  more than 100,000 pounds. These studies of Saturn) improvo- \ ‘ , ~ 1 1‘ men! possibilities are on a continuing basis. . ‘4 , 

E ' Three basic methods of improvement are being studied: ‘ 4 
' ' ‘. r: 1 : ‘ . 1. Increased power though engine modification, ' ’ " higher energy fuels, or increased foul. «pacify. 3 § . ‘ 

, , ' 2. Increased power though strap-on engines 90 ' ~-‘ 2 
‘ augment first stage thrush . ' ' ;.- 3. Addition of 1: new stage -- either by shop-on ' 

mothod or by substitution of oxlsjing' Mug». ‘ ‘ ‘ ' " 

E   It is possibIo to attain a flexible payload delivery with 22.3: ‘   I a steady progression in capability through the 40,000 to 2k“ . ,   .‘   v 
fl 100',OOO-pound range. This couId be accompliShod through ' ‘ ‘ ~ __ I, I " 

‘ use of various sizes and numbers of strap-on. units to ' ‘ " ‘ 
i I allow a “tailoring” of the Upratod Saturn I to fit particular ”‘ " " ‘ - 
i " needs.'*‘7-‘ ' . 7: 3 : . 
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astronaut training, and 'mission control. 
The Kennedy Space Center, Florida, provides 
vehicle assembly and launch facilities and“ 

iconducts the checkout and launch. ' 
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