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I NTRODUCTORY REMARKS 

The National Aeronaut ics and Space Administ rat ion 's Space P ro -  

g ram has come a long way in the  last seven years. The U. S. space 

program was undertaken in 1'153, and accelerated in  1951, because 

t h ree  Presidents and t h e  Congress have considered it basic t o  o u r  na-  

t i ona l  s t reng th  and  essential  to o u r  cont inued leadership of t h e  free 

world. The major  motivat ion of t he  space program i s  t he  necessity 

t h a t  we re ta in  ~ lnques t i oned  p reemhence  in a l l  areas of science and 

technology, i nc l ud ing  t he  new arena of space. Other motivations in - 

c lude t h e  demands of nat ional  secur i ty ;  t he  potential economic bene- 

f i ts  of  space technology; t h e  new scient i f ic  knowledge w h i c h  explora- 

t i o n  of space i s  yielding; t he  s t imula t ing effects of t h i s  cha l leng ing 

nat ional  enterpr ise  o n  a l l  segments of t h e  American society; and by 

I n o  means least, t he  in f luence  of o u r  space progress o n  a l l  t h e  na-  

t i ons  of t he  world--both t h e  free nat ions and the bloc countr ies. 



This morning I would like to bring you up to date on what we are 

doing in the Saturn launch vehicle programs and what you can expect 
j 

in the future. 

SLl DE 1 SATURN VEHl CLES 

The four launch vehicles shown on this slide are currently under 

development by Marshall Space Flight Center in Huntsville. The Saturn I 

on the left i s  nearing completion. Saturn I B  vehicles are being readied 

for flight testing. The Saturn I BlCentaur program has recently been 

approved for design with overall systems management being assigned to 

Marshall. The Saturn V program i s  wel l  into its ground testing phase. Let's 

look at each of these launch vehicles in a little more detai I. 

SLl DE 2 ACCOMPLI SHMENTS OF SATURN I LAUNCHES -- 

The Saturn I program, which began in 1958 and had its first launch 

in 1961, has been a phenomenally successful program. Of the ten vehicles 
r--- 

planned for the program, nine have been launched to date and all nine have 

been successful. The one remaining i s  scheduled to be launched before 

the end of this week, at which time I ' m  sure our batting average w i l l  go 10 for 10. 

On the last two launches, SA-8 and SA-9, we have successfully 

placed in orbit the Pegasus meteoroid satellites, the largest unmanned 

instrumented payload developed by NASA. Pegasus detects and reports 

the distribution and energy of meteoroids near the earth. A third 

Pegasus satellite i s  to be placed in orbit with this last flight. The in- 

formation which we have received from the Pegasus sateilites to date 



has indicated no meteoroid hazard in the vicinity of the earth that our - 
spacecraft are not already designed to wit hsland. 

With the Saturn I, we successfully proved the clustered engine 

principle, the feasibility of using liquid-hydrogen as a fuel for upper stages, 

and the principle of the guidance systems that we w i l l  be using in the 

Saturn I B and Saturn V. ' We also successfully tested boilerplate versions 

of the Apollo Spacecraft. 

Perhaps the most valuable contribution the Saturn I vehicle has 

made i s  the great confidence that it has given us in our ability to obtain 

the riecessary reliability in large boosters that we must have for our.fu"trre 

space missions, including the manned missions. - - -  

SLIDE 3 SATURN I B  CHARACTERISTICS AND MISSIONS 

. We anticipate the same success in the Saturn I B program , that we 
- -- 

have had in the Saturn I , since the hardware technology and techniques 

have - been f l ig ht tested and proven. 

The Saturn I B vehicle has three approved missions: First, it w i l l  

provide launch capability for Apol lo spacecraft development and orbital 

mane.uvers. 

Second, the Saturn IB w i l l  launch the Apollo Spacecraft for crew 

training in the Lunar Excursion Module perfecting our rendezvous and 

docking techniques. 

Third, the Saturn IB w i l l  serve to advance large booster technology 

in support of the Saturn V launch vehicle program. 



Under this set of favorable conditions and performance parameters 

it goes without saying that the Saturn I B  can and should be used to place 

large scientific payloads in earth orbit. 

SLIDE 4 SATURN 1 %  HARDWARE PHOTOS 

The first stage of the Saturn I 5  i s  basically the same stage as the 

Saturn I first stage with the incorporation of improved engines, structural 

weight reduction, and modified tail fins which provide additional stability 

during flight. 

Clustering has begun on the fifth flight stage by Chrysler at the 

Michoud Assembly Facility. The first stage i s  in post-static checicout at 

Michoud and w i l l  be shipped to Kennedy Space Center next month. 'S i x  

S - I  B flight stages are presently under production, the first two of which &-.. 

have been successfully static tested at Huntsville. 

The Saturn I 5  second stage is  also progressing on schedule with the . - 
first five S- IVB flight stages in various phases of production. The first 

flight stage has been shipped to Sacramento and installed in the test stand 

for acceptance testing. This test i s  scheduled to be accomplished in the 

next few days. The Battleship test program for S - I V B I I B  configuration has 
, 

been completed. The S- IVB firing you see here was a full duration test 

of approximately seven minutes. 

The Instrument Unit located above the S- IVB stage w i l l  house some 

of the same componenis that have been flight tested on the Saturn I 

Instrument Unit. I t  w i l l  be the same Instrument Unii used on Saturn V. 



Testing i s  under  way on the  ground test un i t s  at Huntsvil le. Components 

are being instal led o n  the f i rs t  f l ight  unit by IBM in  Huntsvil le. 

So you can readily see that we .have no long research and develop- 

ment phase ahead of us  in the  Saturn IB program. We w i l l  move almost 

direct ly in to  operational hardware in th i s  program. Wi th t h i s  early 

operational /. hardware, we w i l l  put  in to  effect Dr. Muel ler 's "all-up" 

concept, in w h i c h  we f ly  a l l  stages and systems live on the f i rs t  launch 

vehicle and o n  a l l  subsequent vehicles. 

The Saturn  IB basic design requirement i s  to meet the  mission needs 

of the Apollo manned program. However, in the design and development 
L 

program a n  appropriate flexibil i ty was incorporated to permit uprating 

as required to meet other mission needs should the necessity develop 

o r  to incorporate state-of-the-art improvements as they occur and are 

justif iable w i t h i n  the  program. 

SLl  DE 5 SATURN IB IMPROVEMENT STUD1 ES 

O u r  Saturn  IB improvement studies show a much  greater potential 

in payload than  the  present 37, OCO pounds. By us ing a single 260-inch 

solid f i r s t  stage and the  present S -IVB second stage, we could increase 

the  payload capability to approximately 55, O ~ O  pounds. However, by us ing  

t h i s  same solid f i r s t  stage and an  improved second stage incorporating a 

new high-pressure engine we could u p  the payload capabi l i ty  to exceed 

90, LGl! pounds. This new engine would be a liquid-hydrogen l iquid- 

oxygen engine w i th  increased specific impulse and would be throttteable, 



designed to be a versat i le engine for  use in both S- IVB and S - l  I stage 

ap?iications. I w i l l  re fer  to t h i s  new engine as the  Optimum Engine 

t h r o u g h o u t  my presentation. 

The t h i r d  conf igura t ion i s  the  Sa tu rn  I B w i t h  fou r  M inu teman 

rocltets strapped onto t he  S - I  B f i r s t  stage. This would afford about a 

45,000 pound payload w i t h  t he  present I 5  o r  about 65,000 pounds us ing  

t h e  Opt imum Engine in  the  second stage. 

We could use t h e  Sa tu rn  I B conf igura t ion w i t h  e ight  M inu teman  

rockets strapped o n  t he  S - I  B. This would produce a payload capability o f  

55,000 pounds w i t h  t h e  standard S- IVB o r  75,000 pounds w i t h  t h e  

Opt imum Engine. 

S t i l l  another  possibi l i ty would be to use t h e  S a t u r n  I B  w i t h  two 

120- inch sol id motors strapped on  the  S- I  B stage. The payload capabil i ty 

w i t h  t h e  standard second stage would be approximately 60, COO pounds .. - 

and would  go u p  to approximately 90,000 pounds w i t h  t he  Opt imum Engine 

used in  the  second stage. 

The last conf igura t ion here  i s  t h e  Sa tu rn  I B w i t h  f ou r  120- inch 

sol id motors strapped o n  t he  S-IB.  Th is  involves a "ZERO" stage where t h e  

f o u r  sol id motors ign i te  and b u r n  for  approximately two minutes t h e n  t h e  

engines of t h e  S - I  B ign i te  and b u r n  for two addit ional minutes. 

Th is  would give about 75,000 pounds payload capabil i ty w i t h  



the  standard upper stage.or in  the vic in i ty of 100,090 pounds us ing the 

Optimum Engine stage. 

A l l  of these combinations w i l l  present problems that w i l l  have to be 

resolved, b u t  we have been solving problems since the space program 

began and we won't stop any  t ime soon. 

SLIDE 6 SATURN IBICENTAUR CHARACTER1 ST1 CS 

Wi th  the confidence we have in the Saturn IB vehicle, we are moving 

steadily ahead w i th  the  f i rs t  new program based o n  improving it. We are 

adding the  Centaur as a t h i r d  stage to give u s  a versatile vehicle w i t h  a 

deep space probe capability. This vehicle i s  known as the  Saturn  IB I  

Centaur. Wi th  the addition of the Centaur stage, we have a flexible space 

transportat ion system capable of meeting v i r tua l ly  a l l  feasible missions in 

the payload class of 14, CCXI pounds for l una r  missions and 9,500 pounds for 

planetary missions. 

The Saturn  IBlCentaur is  an example of the k ind of extension of 

t he  basic capability we can bui ld  in to  .these vehicles. A l l  o u r  vehicles 

must  have extended l i fe and be capable of improvements. One mission 

already assigned to the Saturn  IBICentaur i s  the Voyager Spacecraft 

to Mars. Other missions are being considered. 

SLIDE 7 SATURN V CHARACTERISTICS AND MI SSlONS 

The Saturn  V i s  the largest of a l l  U. S: launch vehicles being de- 

veloped today. The overall height of the vehicle i s  365 feet. I t  has a 

l i f iof f  weight in excess of 6 mi l l ion  pounds, wh ich  is  equivalent to 

the  takeoff weight of 19 f u l l y  loaded Boeing 707 jet aircraft. 
I 
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The p r ima ry  miss ion of t h e  Sa tu rn  V vehicie i s  to place t h e  Apollo 

Spacecraft i n t o  a t r a n s l u n a r  t ra jectory for  manned l u n a r  landing. I n  

addit ion to  t h i s  p r ima ry  mission, we at Marsha l l  are bu i ld ing i n to  t he  

S a t u r n  V t h e  k i nd  of extension capability tha t  i s  b u i l t  i n to  t h e  Sa tu rn  IB.  

Other  ear th  escape missions are  under  study to expand o u r  knowledge 

of t h e  earth, t h e  moon, t h e  solar system, and t h e  universe. Earth 

orb i ta l  missions 'are being studied for  sc ient i f ic  research to be conducted 

in large manned space stations and for  us ing  satellites to improve wor ld-  

wide cornmunical ion, navigation, and weather prediction. 

The S a t u r n  V vehicle w i l l  serve as a work-horse for  space exploratioh 

t h r o u g h o u t  t h e  1970's because of i t s  versati l i ty. It can be used as a 
..- - 

two o r  a t h ree  stage vehicle. I t s  t h i r d  stage engine can be restarted in 

space. These character is t ics allow the  vehicle to be used for  diverse missions 

w h i c h  w i l l  vary  f rom near-earth to l u n a r  to deep space experiments. --. 

SLIDE 8 SATURN V HARDWARE STATUS 

The f i r s t  stageof t he  S a t u r n  .V i s  t he  S- IC  being developed b y t h e  

Boeing Company. The S - I C  static test stage has been completed and insta l led 

in: the test tower, w i t h  several f ive engine f i r i ngs  havingJeen accomplished. 

These tests were conducted more t h a n  two months ahead of schedule. 

A l s o a t  Marsha l l  t h e  f i r s t  two f l i gh t  stages are in assembly. A t  Michoud, 

t h e  Boeing company i s  assembling t he  Facil i t ies and the  Dynamic test 

stages and i s  fabricat ing components for  the  t h i r d  and f o u r t h  f l i gh t  vehicles. 



The second stage of the  Saturn  V is  the  S- l l  stage being developed 

by S&ID of Nor th  American Aviation. This stage uses l iquid-hydrogen 

technology already proveil in the Saturn I second stage. 

As in the  case of t he  f i r s t  stage, we are already in to  the  static 

f i r i n g  program w i t h  the S-II at the  Santa Susana test area. The 

structural ldynamics test stage has been completed and is  undergoing 

s t ruc lu ra l  tests at Seal Beach w i t h  the facil i t ies checkout and a i l  - 

. systems test stages in asse mbly. 

The t h i r d  stage of the  Saturn  V vehicle i s  the  S-IVB stage, almost 

identical to the  one used on  the Saturn  IB, being manufactured by 

Douglas A i rc ra f t  Company. One main difference is the aft sk i r t  diameter 

w h i c h  mates the  S-IVB to Sa tu rn  V lower stages of larger diameter t han  

in Sa tu rn  IB. The other main difference i s  t he  S-IVB engine for the  

Sa tu rn  V has a n  orbital restart capability to provide the Apollo Space- 

craf t  w i t h  t h e  coast and restart required to place it in to  a t rans lunar  

trajectory. The S -IVB static test stage (Battleship) has been converted 

f rom the  Sa tu rn  IB configurat ion to the Saturn  V configurat ion and has 

been static tested at the  Sacramento Test Site. The f i r s t  two Saturn  V 

S-IVB f l ight  stages are in fabrication and assembly. 

Above the S-IVB i s  the i ns t rumen t  Unit. This i s  the b ra in  of the 

l aunch  vehicle and is  designed to house the guidance systems for t he  

en t i re  vehicle du r ing  powered f l ight  and orbital coast. This h igh ly  

flexible system provides guidance and control for a variety of vehicle 
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conf igura t ions and f l i gh t  paths. We have corn?ieted manufacture  of some 

test stages and  are conduct ing tests. I B M  has t he  integrat ion contract  for  

these I n s t r u m e n t  Units,  w i t h  major components being supplied by o ther  

contractors. 

SL l  DE 9 SATURN V IMPROVEMENTS STUDIES 

As i n  the  case of o u r  Sa tu rn  I B, several approaches have been 

studied t h r o u g h  w h i c h  the  S a t u r n  V payload capability could be increased: 

The stages' propel lant capacity can be increased; increased t h r u s t  can 

be achieved by increas ing t he  number  of engines; o r  the  t h r u s t  of exist ing 

engines can be up ra ted  The addit ion of large sol id motors i s  another  

approach for  increased payload capability. These changes are  w i t h i n  t h e  

present  stage-of-the-art, and are relat ively straightforward. 

I n t h i s  sl ide we have depicted f ou r  typical combinations of stages and 

engines to  give a comparison of the  increased payload tha t  cou ld  be achieved. - -- 

The basic S a t u r n  V w i t h  standard upper stage engines w h i c h  has a n  

orb i ta l  payload capabil i ty of 250,000 pounds in a 100 naut ical  mi le  ear th  

o rb i t  i s  represented here  by  t he  f i r s t  red bar. By  adding 50 percent F luor ine  

to  t h e  l i qu id  oxygen (FLOX) in  a l l  stages of t he  Sa tu rn  V we can increase t he  

payload by 35 percent, w h i c h  w i l l  increase t he  ear th  orbi ta l  capability to 

approximately 330, COO pounds. 

I n t h e  next  combinat ion we have two 156-inch solid motors strapped 

o n  t h e  f i r s t  stage. Wi th  standard upper stage conf igurat ions t he  payload 

would be increased to approximately 270, COO pounds. By subst i tu t ing t h e  

Opt imum Engine, w h i c h  I mentioned d u r i n g  t he  Sa tu rn  I B portion, in  the  

10 



upper s i a g ~ s  the capabi liiy cou Id be i ncreaseti tn approximaiely 23j, C03 

pounds. Then by ariciing FLOX t;3 t h e  stages the  payload would  yo in  excess 

of 363, CCi3 pou nds. 

As y3u can s e e  i n  t h e  thirci combination, four  260-inch solid motors 

a r e  strapped onio t he  f i r s t  stage. This would involve a "ZERO" stage i n  

w h i c h  the S - I  C stage e-agines would not ignite unt i l  t he  solid motors had 

been expanded. This alone would inc rease  the payioad to approximaiely 

700,C;CO p s u n d s  in e a r t h  orbit. By adding t h e  Optimum upper stage e n g i n e s  
0 ;-' f' f-s -\ t he  payload could 02 increased lo approxin:ately U ~ J ,  C u ~ j -  I - t h m  with t h e  

addition of FLOX to ali s tages we could yield a payioad capabi liiy of approximately 

OOG, GO3 p3unds. 

The last  combination on t h e  r ight  involves four  l iquid s trap-on pods. 

Each of t h e s e  pods would contain two F - l  engines .  With t h i s  you can  see  

that  t h e  payload is increased to approxirna'rely 500, C.89 pounds us ing  s tandard  

upper stage e n g i n e s ;  to approxi ma'tcly 750,650 p3unds us ing  t h e  Opi i  mu m 

Engine in  t h e  upger s tages;  and  in the  vicinity of o n e  millian pounds  with 

the  addition of FLOX to all s2ages. This last conliyurai ion h a s  advantages 

over  the o t h e r  conf igura t ions  because it can be adapietl lo the  desired payload. 

By this  I mean you c a n  use the standard S a t u r n  V; t he  S a i u r n  V wi th  only  

two liquid s trap-on pods; o r  the S a t u r n  V with four  liquid pods. Another  

advantage is tha t  t h e r e  is no "ZERO" stage involved in  t h i s  configurat ion.  

The S a t u r n  V will provide the United States  with a great ly increased 

capability to explore space and  exploit spzce technology both i n  e a r t h  orbit ,  

l u n a r  missions,  a n d  planetary missions. 
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SLl DE 10 SUMMARY FLl GHT SCtIEDULE 

I n Summary: The progress of the Saturn I B has been excellant. We 

are on schedule to begin flight tests next year, to be followed by manned 

flights in 1957. 

I n the Saturn VlApollo program we are also on schedule. I n this 

program we have met and solved several technical problems. Across the 

board there are numerous technological problems yet to be faced,but based on 

experience to date we see no inajor delays in the Saturn V program.Our first 

Saturn V launch w i l l  be in 1947. Our first manned flight i s  scheduled for 1968. 

As to the first lunar landing, I can say that the prog ram hardware and mission 

planning are so structured and designed that we can tab advantage of any early 

R & D flight success, so as to make the lunar landing as early as hardware 

. maturity, safety, and good judgement w i l l  permit. 
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