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SATmY AND LgJT(TAl FLIGHT 

I n  May 1961, P res iden t  Kennedy e s t a b l i s h e d ,  

as a n a t i o n a l  o b j e c t i v e  , manned lunar landings  with- 

i n  t h i s  decade. Respons ib i l i t y  was ass igned t o  t h e  

Mat i o n a l  Aeronautics and Space Administrat  i o n  t o  

c a r r y  out  t h i s  fo rmid ib le  and cha l l eng ing  t a s k .  

To do t h i s ,  it has  been necessary to i n i t i a t e  
-. 

development of s o p h i s t i c a t e d  launch vehicles and 

s p a c e c r a f t .  



Moreover it has been necessary t o  extend our tech-  

no log ica l  c a p a b i l i t y  i n  every area t o  meet require-  

ments of t h e  advanced NASA missions. 

- 
To d a t e ,  t he  r e s u l t s  have been g r a t i f y i n g .  

I n  t h e  f i e l d  of spacec ra f t  development, 

MERCURY f l i g h t s  have progressed from th ree - to  six 

e a r t h  o r b i t s .  The program f o r  a two-man 

c r a f t  -- t h e  GEMINI -- is well underway. And 

design development has begun f o r  t h e  AIWLLO, t h e  

three-man spacec ra f t  which w i l l  bd used to land 

men on t h e  moon. 

- - 
Eere,  a t  t h e  Marshall Space Flight Center ,  w e  

a r e  developing t h e  heavy launch veh ic l e s  required 

t o  support  t h e  NASA advanced missions. These -- 
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~ ~ ~ $ T & q E - t y p e  propellant  containers  a r e  now used 

i n  the  SATURN f i r s t  stage. And, EDSTOHE tech- 

noiogy paved t h e  way f o r  t h e  JUPITER 1500-mile 

, 

The JUPITER, second from t h e  l e f t ,  w a s  used 

as a booster with s o l i d  propellant  upper s tages .  

Much JUPITER technology -- and a number of compon- 

e n t s ,  including bas ic  engine designs -- f ed  i n t o  

t h e  SATURN program. The Air-Force-developed TEOPi 

was another step forward. THOR-based launch 

vehic les  have been used a s  c a r r i e r s  for many NASA 

launches. 

ATLAS, fou r th  i n  %he l ineup,  is an A i r  Force 



booster  adapted f o r  use as t h e  lVlER c a r r i e r .  

The TXTM-ICBM is being madiffed for use as 

a booster of t h e  GEMINI spacec ra f t .  GEMINI is 

in termedia te  between t h e  one man CURX and t h e  

three-man APOLLg). 

The next three SATLTRN veh ic l e s  are a par t  of 

my subjec t  f o r  t h i s  evening. These will ' , ,be dis-  

d ,  

cussed later.  

Last is t h e  NOVA, now undergoing detailed 

design s t u d i e s .  
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SLIDE 2. - ATLAS/MERC~Y (MSA-b-5) 

As I s a i d ,  t h e  ATLAS veh ic l e  is now used for 

MER o r b i t a l  missions. I n i t i a l  f l i g h t s  proved 



vehic le-spacecraf t  compat ib i l i ty ,  ground fac i l -  

ities, and t h e  world-wide t r ack ing  network, 

SLIDE 3 - MERCURY - Capsule (~SA-a-12a) 

In February of t h i s  year ,  John Glenn made t h e  

first MERC?JRY o r b i t a l  f l i g h t .  We circled t h e  e a r t h  

t h r e e  t imes  i n  a 100-mile o r b i t  and returned s a f e l y  

t o  earth. I3e was followed c l o s e l y  by Sco t t  

Carpenter,  On October 3,  Astronaut Walter Schirra 

made t h e  first day-long t r i p  of six orbits. 

SLIDE 4 - TITAN HI-GEMINI (MSB-a-5) 

A modified TITAN 11 w i l l  be used t o  orbit t h e  

- - 
two-man GEMINI spacec ra f t  --- t h e  next phase of 

our man-in-space program, GZMIMZ is the sane 

general shape and has many similar system of the  
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The spacecraft is composed of three sec t ions .  To 

your l e f t ,  a t  t he  bsttom, i s  t h e  Lunar Excursisn 

Module, o r  bug f o r  reaching the  moon's surface.  

The bug w i l l  ca r ry  two of the  crew members t o  t h e  

lunar  sur face ,  along w i t h  s c i e n t i f i c  instruments,  

co rnmica t ions  and guidance systems, and propulsion 

required t o  r e t u r n  t o  the  o rb i t ing  Command Module. 

The Service Module, i n  t h e  center  sec t ion ,  

contains  t h e  propulsion and power unit necessary 

f o r  maneuvering i n t o  and escaping from lunar  orbi t .  

A t  t h e  top ,  is the  three-man compartment. Of 
-. 

a l l  t h e s e  segments, t h e  Command Module is t h e  

only por t ion t o  r e tu rn  t o  ea r th .  
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SLIDE 7 - McD (?.tSC-a-2'7) 

The Command Module, shown here, ~ $ 1 1  carry t h e  

three-man crew, p lu s  guidance, comun ica t ions ,  and 

- 

l i f e  support system. One man w i l l  remain wi th in  

t h e  o r b i t i n g  module, whi le  t h e  o the r  two a s t r o n a u t s  

descend t o  t h e  lunar sur face .  

Th is ,  t h e  AP0ELO s p a c e c r a f t ,  I s  t h e  l a t e s t  

s t e p  i n  spacec ra f t  r esearch  and development. F i r s t ,  

came sub-orb i ta l  MERCURY-REDSTONE f l i g h t s .  Second, 

t h e  YZRCURY-ATLAS f l i g h t s .  And third, are t h e  

forthcoming GEMINI flights. 

To support  t h e  DOLL0 program, t h r e e  heavy 



launch veh ic l e s  of t h e  SATmN class are under devel- 

opment. T h i s  is t h e  present  SATURN C-1. The early 
, , . . 

conf i gu ra t  i k n  --' l i v e  booster ,  i n e r t  upper s t a g e s  - ., 

i 

i is being t e s t e d  now t o  f l i g h t  qua l i fy  t h e  booster .  
1 

The SATURN shown here w i l l  launch early models of 

t h e  f i r s t  e a r t h - o r b i t a l  APOLLO, composed of t h e  

Command and Service  Modules only. 

.I SLIDE 9 - SS/SIV Sep (MSC-b-8a) 
.a- U k W M ~ ~ & * ; r L ~ w - e a - h h ~  

I n  t h i s  s l i d e ,  t h e  booster  has separated. The 

SATUPLN second s t a g e  -- now being developed by 

indus t ry  -- has i gn i t ed .  The six-engine second 

s t a g e  a c c e l e r a t e s  t h e  spacecra f t  t o  orbital veP- 

o c i t y  . 



SLIDE 10 - SIV/APOLLC) Sep (KSC-b-Sa) 

The second stage now f a l l s  away, leaving t h e  

two-segment spacec ra f t  i n  o r b i t .  F i r s t  f l i g h t s  will f 

k 
- t 

1 
t e s t  performance of t h e  unmanned spacecraft. On 

l a te r ,  manned, f l i g h t s ,  t h e  a s t r o n a u t s  w i l l  fw- 

t h e r  p e r f e c t  f l i g h t  techniques  begun i n  the  GEMINI 

progr  m. I 

.r-- * - 
SLIDE BB - CBB (MSC-C-5) 

The C-1B w i l l  have a even g r e a t e r  payload 

c a p a b i l i t y ,  about 32,000 pounds. The @-1B w i l l 1  

f l i g h t  test  t h e  complete %LO lunar Banding 

- - 

eonf i g w a t  ion spacecraf  t i n  e a r t h - o r b i t  . Thi s  

includes t h e  Cornand, Serv ice ,  and Lunar m c w s f o n  

modules. 



SLIDE 12 - @ S / A I ? O L ~  (C5-c-2) 
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The three-s tage  SAT10RH C-5, % A w n  here ,  I s  now 

under i n t ens ive  development. A l l  st ages and engines 

- 
have been con t rac ted  t o  indust ry .  The veh ic l e  w i l l  

s t a n d  near  t h e  height  of a  35-story building, and 

w i l l  weigh about 6 mi l l ion  pounds. The Advanced 

SATURN C-5, w i l l  propel  t h e  complete spacecraft on 

t h e  lunar  t r a j e c t o r y .  

SLIDE 13 - Barge (T-e-22) 
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The extreme s i z e  and weight of S st ages 

presen t s  many problems -- f a b r i c a t i o n ,  handling, 

- - 
t e s t , and ,  of course, t r anspo r t a t i on .  As shown 

here, t h e  problem of t ranspor t ing  has been solved 

by use of barges ,  which will move t h e  stages from 



t h e  manufacturing and t e s t  areas to t h e  Haunch 

s i t e .  Other problems were encountered i n  providing 

f a c i l i t i e s  fo r  the extremely large Advanced SATURN. 

-" " - 
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SLIDE l m e r t .  Assembly ~ l d . - b - 1 3 )  . 

For example, a radical ly new approach was taken 

i n  t h e  assembly and launch of t h e  @-5.  In this 

18-story building, the C-5 w i l l  be erected, mated 

t o  the spacecraft ,  and automatically checked out 

on a launch rack which also supports a 400-foot 

umbilical tower. 

When cheekout is complete, a 2,5OO-tonn 

crawler vehicle -7 such as shorn here -- w i l l .  



pick up t h e  r ack  wi th  t h e  complete veh ic l e  and 

umbi l ica l  tover, and carry them some 2 miles t o  t h e  

launch site.. A t  t h e  s i t e ,  t h e  rack with veh ic l e  , % 

- 
w i l l  be lowered t o  t h e  launch platform. 
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T h i s ,  as now planned, is a t y p i c a l  l una r  

excursion.  A s i n g l e  C - 5  will launch t h e  complete 

APOLER) spacec ra f t  on t h e  lunar  mission. Sere, t h e  

S-11 sepa ra t ion  is followed by a s h o r t  third s t a g e  

, 
burn, which p laces  t h e  s t a g e  and spacecraft into 

a low-earth, circular orbit. On approaching t h e  

-. 

lamch'window, t h e  s t a g e  is re - ign i ted ,  w i l l  

burn f o r  about 7 minutes, a cce l e r a t i ng  t h e  space- 

c r a f t  to escape v e l o c i t y  and placing it in an 



earth-iunar t r a j ec to ry .  

' ' . 2 w L s I ~ u a r 5 k T  

A few minutes a f t e r  in j ec t ion ,  the  panels 

surrounding the  bug are je t t i soned .  Then, t h e  

bug w i l l  be mated with the  Command Module in a 

nose-to-nose posi t ion.  This w i l l  be done by fly- 

ing t h e  module t o  its new posi t ion.  The th ird  

s t age  then separa tes  from t h e  spacecraft. 

SLIDE 18 - Xnter Lunar Orbit  (MSC-c-17) 
4s.-.%r-&,*&a.d -4. * * r . 4 , " u b & * < * i ~ b 3 ~ ~ f ~ ~ ~  

On appr~ach ing  t h e  moon, t h e  Service Module 

propulsion w i l l  be b r i e f l y  ign i ted ,  decelerating 
- - 

- t h e  spacecraf t  t o  a predetermined 100-kilometer 

lunar o r b i t .  



SLIDE 19 - Enter ing  Landing E l l i p s e  (MSC-c-18) 

Two a s t r o n a u t s  w i l l  enter t h e  "bug9' through 

a ha tch  i n  t h e  nose of t h e  Command Module. The 

"brig" then  s e p a r a t e s  from t h e  spacecraft, which 

remains i n  a two-hour lunar o r b i t .  

SLIDE 20 - Lunar Descent (MSC-e-19) 
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The main engine of t h e  "bug's" land stage % is 

f i r e d ,  d e c e l e r a t i n g  t h e  module. Through a combined 

manual/automat ic  c o n t r o l  system, t h e  "bug" will 

be brought c l o s e  t o  t h e  Pmar surface. About 200 
I 

pounds s f  s c i e n t i f i c  equipment will be c a r r i e d  f o r  

-. 

expliortition and experiments on t h e  moon. A t  any 

point  i n  t h e  descent ,  t h e  crew can abort t h e  land- 

i n g  and r e t u r n  t o  t h e  mother sh ip .  



A t  &out 100 feet above t h e  lunar surface, 

the."bugU w i l l  hover while f i n a l  s e l e c t i o n  of a 

Banding s i t e  is made. The vehic le  w i l l  have t h e  

c a p a b i l i t y  of hovering for about one minute, and 

w i l l  be ab l e  t o  move l a t e r a l l y  t o  t h e  best touch- 

down point .  

M t e r  Banding, t h e  exp lore rs  w i l l  immediately 

prepare  f o r  re-launch by a thorough veh ic l e  inspee- 

t i o n ,  t e s t ,  and checkout. They can be a s s i s t e d  by 

instrument a t  ion  i n  t h e  o r b i t i n g  N O L M  spacec ra f t  
-. 

and, poss ib ly ,  by information obtained from monitor- 

i ng  s t a t i o n s  .on t h e  earth. Explorat ion will begin 



only a f t e r  checkout has been completed. 
I . . . . .  
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SLIDE 22 - Lunar L i f to f f  (MSC-c-23) 
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i 
To re-launch, t h e  crew w i l l  fire t h e  upper . . . 

,. % i < 

I 

I 
.. 

? 1 
i 

j port ion of t h e  bug" into a t ransfer  ellipse. The 

APOILLQ s p a c e c r a f t  will be in Pine sf s i g h t ,  but 

w i l l  t r a v e l  w i t h  t h e  "bug" part  way around t h e  

moon u n t i l  t h e  Lunar O r b i t a l  Rendezvous is 

accomplished. 
. * --c.--m 
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SLIDE 23 - Lunar Orbi t  Rendezvous (MSC-c-24) 

I? Docking of t h e  bug" and APOLliO will be very 

c r i t i c a l  maneuver. T h i s  must be practiced exten- 
-. 

- s i v e l y  i n  e a r t h  o r b i t ,  p r i o r  $0 t h e  lunar excur- 

8 

s ion ,  and may be one of t h e  l a t e r  C-1B missions.  



After  docking, t h e  "bug's" crew transfers to t h e  

Cornand Module. 

SLID3 24 - Leaving Lunar Orbit  (MSC-c-25) - - - -+=Wv-*w--- W*PW%*A.. - - 2  L" T *  &dx&&h&"4'&; 7- 2p z7av: "*a;",' -2- z.: *" ,--.* - . - .".>*s- 

After  f i n a l  checkout, t h e  Service Module pro- 

pu l s ion  is i g n i t e d  and t h e  spacec ra f t  modules are 

acce l e r a t ed  i n t o  escape t ra jec torzr .  The "bug" will 

be le f t  i n  l una r  o r b i t .  La t e r ,  after eonzpBetisn 

of mid-course co r r ec t ion  and before re-entry ,  t h e  

Service  Module will be j e t t i soned .  The @onqmarad 

Module will be o r i en t ed  f o r  re-entry.  

SLIDE 25 - Parachute Re-entry (MSC-c-31) 
- L-, r 4 > -  r .-.L . - - i c u . ~ . - r u u M l i t - - _ W I _ W I ' i Y I a u a u ~ - - 4 ~ ~ w ~ - ~ . d - I ^  - .. 

Shor t ly  t h e r e a f t e r ,  t h e  main parachute will 

deploy, lowering the module to an earth, rather 
- 

than a sea Banding. 



That  was t h e  lunar  flight as envisioned today. , 

Of course ,  changes can -- and often do -- etame 

VJe i n  NASA are confronted with a tremendous 

cha l l enge  by t h e  range of p r o b l e m  i n  space  v e h i c l e  

r e s e a r c h  and technology. To meet t h i s  cha l l enge ,  

we are using t h e  t a l e n t s  and s k i l l s  of indus t ry ,  

r e s e a r c h  i n s t i t u t i o n s ,  and t h e  NASA Centers .  

The scope of t h i s  e f f o r t  r e q u i r e s  t h e  best 

s c i e n t i f i c  & t e c h n i c a l  s k i l l s  this country can 

- secure. h d ,  I t  w i l l  also r e q u i r e  t h e  support and 
I 

ulnderstanding of each and every heriearm. For, 



as President Kennedy s a i d ,  t h i s  is not one m2.n 

going t o  t h e  moan, but  an ent i re  nat ion ,  



E SLIDE LIST,  Y r .  K .  R .  Dannenberg, Ji17?ericaa Society of 
Civil E n g i n e e r s ,  Buntsvilke, Alabgma 

ELID% NO. 

SLID2 1 - VEHICLE TREND (C-a-30) 
SLIDE 2 - ATLAS/MERCURY (MSA-b-5) 
SLIDE 3 - MERC'iY CAPSULE (MSA-a-B2a) 
SLIDE 4 - TITAN PI-GEMINI  (MSB-a-5) 
SLIDE 5 - GEMINI MOCKI.JP (MSB-a-12) 
SLIDE 6 - MOLL0 SPACECRAFT (MSC-@-48) 
SLIDE 7 - McD (MSC-a-27) 
SLIDE 8 - C-1 (M3C-b-6) 
SLIDE 9 - SH/SIV SEP (MSC-b-8a) 
SLHDE 10 - SIV/APOLLO SEP (MYC-b-9a) 
SLIDE 11 - CLB (MSC-C-5) 
SLIDE 1 2  - @~/~POEEO (C5-C-2) 
SLIDE 13 - BP3eGE (T-C-22) 
SLIDE 14 - VERT. ASSEmLY BLDG. (C5-b-13) 
SLIDE 15 - CRAWLER (C5-b-1la) 
SLIDE 1 6  - C5/ABOLEO 2ND STAGE (MSC-C-14) 
SLIDE HZ - DOCKING (MSC-C-16) 
SLIDE 18 - ENTER kUNL4R OFBIT (MSC-C-17) 
SLIDE 1 9  - ENTERING LANDING ELLIPSE (MSC-@-18) 
SLHDE 20 - LUNAR DESCENT (MSG-C-18) 
SLID3 21 - LbJGIHNG MAWEWER (MSC-C-22) 
SLIDE 22 - LUNAR LIFTOFF (MSC-C-23) 
SLHDE 23 - LUNAR ORBIT RENDEZVOUS (MSC-e-24) 
SLIDE 24 - LEAVING LUNAR O B I T  QMSC-C-25) 
SLIDE 25 - PjYRACmX RE-ENTRY (MSC-C-31) 


	Scan0001rev.tif
	Scan0002rev.tif
	Scan0003rev.tif
	Scan0004rev.tif
	Scan0005rev.tif
	Scan0007rev.tif
	Scan0008rev.tif
	Scan0009rev.tif
	Scan0010rev.tif
	Scan0011rev.tif
	Scan0012rev.tif
	Scan0013rev.tif
	Scan0014rev.tif
	Scan0015rev.tif
	Scan0016rev.tif
	Scan0017rev.tif
	Scan0018rev.tif
	Scan0019rev.tif
	Scan0020rev.tif
	Scan0021rev.tif
	Scan0022rev.tif
	Scan0023rev.tif



