


A description of the S a m  lamch vehiclhs wFU be g i k n  as v e ~ -  

as how they w i l l  be used in f i t w e  miseiona. Included & is a 

disntssion of the steps leading to the develo-t of a larber vehicle 

tAmS , the Nova. The mtarfd.  prssmted is eoaadeased from a NASA 

Cod t t ee ,  Octmber 26, ~ 9 6 0 ,  wd%h rwisiona to b r b g  it eap %o date* It 
€ - 

should be m d e r ~ % ~ o d ,  howeverg that ~ & % a ~ ~ l i a  and larger vehicles a.re being 

st;udde& Uteneivew and glms gresated may- chage csnsfderably. 

e a is the largest launch vehic1e mder dmelopnaent in 

the United States. Tbere are swerd ve~sfons of Saturn ,but before 

describing them, l e t  us take a loole 8% the vaxdous stages or building 

bbclre that mike up the Saturn. ( Figure 1) 

2 2  feat dime%= and 80 feet %EQ.J.~ Ht w e e  a kernewe-leb;e fuel, 

m19 & Liquid O w g a r  The eight @D.gbss develop a b%&l Of 1,500,000 

pounds +Armis.@%. These engbes me s~rnwbat shplifiad versions of those 

i t s  flmetion &a cease oaa m g b e  faB1s h f'2igh-b. A t e s t  starad 





The STd, SIV, and SIX stsages use l i q a d  gemn a d  liquid oqygen, 
4 

The W s~tage is powered by two PWA engines for a iwkd. of 35,OQO p~undS 

thrus-b, The fzrst version of" $his stage is on the Centaur vehicle 

scheduled .&o be Lest flown t h i s  year. The SM stage uses four of the - 

same Ggrpe P W A  engines; its firsti f l igh t  wikl be in 12963, The SII 

stage i s  still in. the p l a f n g  stag@ ma fa weeded for  a l a te r  mdel 

sf Sa%m.  1% wiU be the same dimte r  B,B the SI stage =drabout; 60 

feet high. It will use four EQ-02 engines, developing 200,000 pounds 

each, TMs new m g b e  i s  now under development by Rocketdyne. 

Figure 2 show the Saturn concept and sapabfliky with Centaur 

, fo r  con5paison. 

m e  Sa%um Cl has three stages; SI, SJY, and the EN, the last f r o m  

Centaur deve10pma-b as mmtianed, It wiU be ready for  missions in  1964 

a d  wiU put 19,WO pounds in an earth orbit,  5,000 pounds to escape 

velocity, and 2,508 pwb b MPues; and V a w .  This is  about double the 

Cen%aur @apabiU%y, La%ar V ~ ~ ~ S ~ ~ B L Q B  of S a t w ,  c a e d  C2, will be eftber 

three o r  four stagas u s b g  %he same W31-g b b c b  as C1 with a new 

stage. SIX, The ' thee-stwe C2 w i l l  p h e e  4 5 , ~  pounds iaa an earth 
, "  

orbit ,  h5,OOO ds t o  an escape vebei-by, md U,W pguds tO Mars 

and Venus ,  W i t h  %he W as a 4th s%age A% w9U bcrease  $he payload to 

s and V ~ ~ I U S  3 35,0433 pmgEaaa 



FIGURE 2 
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- S a w  missions, shorn by figure 3, are uranaaraned 1- exploration, , - %  

( ~ r o s ~ e c t o r ) ,  mmamed planetary and inter-plaaaetary &rploration,- 

(voyager), manned orbital  Laboratories, end manned l m r  circum- 

navigatic~n  p pol lo), and advanced technology which includes development 
- - .-- 

of rendezm'b techniques, orvital operations, and advanced p ~ p ~ i s n  

leading to ed lunar landing and p l m e t w  e x g l ~ r ~ ~ i o n .  ~ e t  us 

e these missions ma tha reasons why large laukch 

vehicles are needed. 

The use of Saturn for the exciting and challenging unmanned 

explorat%on sf the m n ,  the planets, and other parts of the solar 

system can be best understood if  we lock briefly a t  t&e entire peogrgr, 

shown 'by figure. 4. 

The Ranges. project for 1961 and 1962 w i l l  be capable of viewLng 

' \  the lwar surface with television and measure g &ilia*ion 

i t s  de-cenf to the mxm. 1; w i l l  eject a gmm'ivable cGpsule containing 

a se i~mmate r~  Smepr ,  which soft-lands @strunrents on the m n ,  

mmes in theJ$J63-$965 period, In the 1965-l@ period) a paFt of the 

Sumreps pweet is intended for missions involving a precise orbit aboutt 

e mmn, FoIlo*g aetse coma the Prospecbe on the S a t m  which 

Uaii and provide mbi l i ty  6n We 
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support of ed lunar landing, In the planetary prngrara, the fly-by 

mission of Mars and Venus w i l l  extend fron 1962 to 1965, F o U  

th i s  is  the Voyager series using Saturn. In the interp1rlneLar~r program, 

aU spacecrafi are to be sent deep into space to gather data on 

w e t i c  fields, particles, radiation, or  other phenomena Lo be found 

there. 

The new and increasingly di f f icul t  scientif ic  tasks in space require 

a new greup of more complex spacecrtWt, This evolution whi'tsh, of cowse, 

follows the (growth of launch vehicJle capability, is  shown by f igwe  5, 

The f i r s t  generation of spacecraf'l;, in the 1%9-1960 period, 

ranged fm 13 t o  366 pounds and were capable of one to nine experbmts. c 

The experiments of the second generation be g th i s  year range from 

750 to 15,000 pounds,  h he t h e e  sbovn are for  lmar exploration.) 

R a n g m  rough Lands a s capsule, Surveyor soft-lands about 250 pounds 

sf instruments, and Prospecbr mt a- soft  lands over 800 pounds of 

instruments, but i s  capable of moving abu% the lunm surface and m a k i n g  

rneasu~em&%s at  a varie-ty of places. 

A view of Prospector i s  shown by figure 6, 

A consideratim of the weight breakdown of the Prospector spacecraft 

e Saturra C 2  i s  needed, 






