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" P r o j e c t s  Mercury  and  Gemini" 

I n t r o d u c t i o n  

One y e a r  ago t h i s  month,  P r e s i d e n t  Kennedy i n  a s p e c i a l  

address t o  C o n g r e s s  e s t a b l i s h e d  manned l u n a r  l a n d i n g  as a N a t i o n a l  

g o a l .  The P r e s i d e n t ' s  s t a t e m e n t  followed by o n l y  a f e w  weeks t h e  

f l i g h t  of A l a n  S h e p a r d  i n  a Mercury  S p a c e c r a f t .  S h e p a r d ' s  f l i g h t  

was repeated a few months  l a t e r  by Gus Grissom i n  a s imi la r  

Mercury  b a l l i s t i c  f l i g h t .  Then s e v e r a l  o r b i t a l  f l i g h t s  were made - 
f i r s t  unmanned - t h e n  w i t h  a ch impanzee  named Enos, and most 

r e c e n t l y  by J o h n  Glenn  i n  a 3 o r b i t  f l i g h t  l a s t  F e b r u a r y  2 0 t h .  
# 

T h e s e  f l i g h t s  of t h e  l a s t  12 months  came a f t e r  an i n t e n s i v e  

period of r e s e a r c h  and  deve lopmen t  which  i n  3 years p r o d u c e d  a 

manned s p a c e c r a f t ,  o p e r a t i o n a l  t e c h n i q u e s ,  a world wide t r a c k i n g  

and i n s t r u m e n t a t i o n  ne twork ,  t r a i n e d  f l i g h t  and ground crews, 

and a d a p t e d  m i l i t a r y  rockets  t o  manned s p a c e  f l i g h t .  



The management o r g a n i z a t i o n  f o r  t h i s  e f f o r t  was t h e  NASA 

S p a c e  Task  Group a t  Lang ley  P i e l d ,  V i r g i n i a .  I n  O c t o b e r ,  i t  was 

d e c i d e d  t o  r e l o c a t e  t h i s g r o u p  a t  Hous ton ,  Texas  and t o  e s t a b l i s h  

t h e r e  t h e  Manned S p a c e  C r a f t  C e n t e r  f o r  P r o j e c t s  A p o l l o  and G e m i n i  

i n  a d d i t i o n  t o  Mercury.  A t  t h e  p r e s e n t  time b o t h  P r o j e c t  G e m i n i  

and t h e  A p o l l o  S p a c e  C r a f t  a r e  b e i n g  managed o u t  of Houston w h i l e  

t h e  Mercury  team is  s t i l l  a t  Lang ley  F ie ld  and t h e  Cape. 

I n  my p r e s e n t a t i o n  t o d a y  I i n t e n d  t o  r e v i e w  b r i e f l y  t h e  

Mercury  c o n c e p t s .  T h i s  is  p a r t i c u l a r l y  a p p r o p r i a t e  because  o f  

i t s  m a j o r  i n f l u e n c e  i n  t h e  A p o l l o  c o n c e p t s .  Also t h e  ro le  of 

P r o j e c t  Gemini  w i l l  be b r i e f l y  d i s c u s s e d  i n  t h e  same c o n t e x t .  

The main f e a t u r e  of this p r e s e n t a t i o n ,  however ,  w i l l  be t h e  

showing o f  a f i l m  on t h e  p r e p a r a t i o n s  f o r  and t h e  f l i g h t  of 

J o h n  Glenn  i n  F r i e n d s h i p  7. 

PROJECT MERCURY 

P r o j e c t  Mercury is  w e l l  known as this n a t i o n ' s  i n i t i a l  

manned s p a c e  f l i g h t  e f f o r t .  I t  u s e d ,  as  b a s i c  c o n c e p t s :  

The A t l a s  l a u n c h  v e h i c l e  and i t s  g u i d a n c e ;  

a b l u n t  n o n - l i f t i n g  r e e n t r y  body w i t h  retrorockets for  

S l i d e  1 r e c o v e r y  from o r b i t ;  

a p a r a c h u t e  l a n d i n g  on water ;  

an a u t o m a t i c  e s c a p e  sys t em ( e s c a p e  tower ) ;  and 

a p r o g r e s s i v e  b u i l d u p  of tests. 

S l i d e  2 i l l u s t r a t e s  the A t l a s  l a u n c h  v e h i c l e  as w e l l  

as t h e  two o t h e r  p r i m a r y  v e h i c l e s  u sed  i n  t h e  p r o g r e s s i v e  m i l d u p  
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of tests. On t h e  l e f t  is shown t h e  L i t t l e  Joe s o l i d - p r o p e l l a n t  

v e h i c l e  which  w a s  d e v e l o p e d  for  e a r l y  f l i g h t  tes ts  of v a r i o u s  

Mercury  s y s  terns, i n c l u d i n g  t h e  e s c a p e  rocket ,  t h e  p a r a c h u t e s ,  

t h e  e n v i r o n m e n t a l  s y s t e m ,  t h e  s t r u c t u r e ,  and  t h e  l a n d i n g  and 

r e c o v e r y  o p e r a t i o n s ,  I n  t h e  c e n t e r  is shown t h e  R e d s t o n e  which  

was u s e d  t o  f u r t h e r  q u a l i f y  t h e  s p a c e c r a f t  and i t s  s y s t e m s  and 

f o r  i n t r o d u c i n g  man i n t o  t h e  t o t a l  sys t em.  T h i s  i n t r o d u c t i o n  of 

man i n t o  t h e  s y s t e m  c o v e r e d  t w o  a r e a s :  One,  t h e  p i l o t  aboard 

t h e  s p a c e c r a f t  i n  order t o  d e t e r m i n e  and v e r i f y  man's c a p a b i l i t i e s  

i n  s p a c e  f l i g h t ;  and t w o ,  t h e  crew in t h e  c o n t r o l  c e n t e r  i n  order 

t o  d e t e r m i n e  and v e r i f y  t h e i r  a b i l i t y  t o  exercise r e a l - t i m e  

c o n t r o l  o v e r  t h e  p r o g r e s s  0f t h e  f l i g h t .  The A t l a s ,  on  t h e  r i g h t ,  

is t h e  v e h i c l e  u s e d  f o r  oirbi ta l  f l i g h t s  i n  which a l l  t h e  f l i g h t  

and ground s y s t e m s  were f u r t h e r  q u a l i f i e d  and which  c u l m i n a t e d  in 

o u r  s u c c e s s f u l  manned o r b i t a l  f l i g h t  of F e b r u a r y  20, 1962,  

The p a r a c h u t e  l a n d i n g  and t h e  a u t o m a t i c  e s c a p e  sys t em are  

both  i l l u s t r a t e d  by t h e  n e x t  s l i d e  ( 3 )  which  is a s e q u e n c e  of 

p h o t o g r a p h s  from t h e  M e r c u r y - A t l a s  f l i g h t  0f A p r i l  2 5 ,  1961. The  

t w o  l e f t  hand p h o t o s  show t h e  no rma l  a p p e a r a n c e  of t h e  f l i g h t  a t  

an e a r l y  time. The n e x t  p a n e l  shows t h e  e:rcape r o c k e t  f i r i n g  

when a command d e s t r u c t  s i g n a l  was s e n t  t o  t h e  Paunch v e h i c l e  

b e c a u s e  i t  w a s  n o t  f o l l o w i n g  t h e  p r e s c r i b e d  t r a j e c t o r y ,  The t h i r d  

p h o t o  shows t h e  s p a c e c r a f t  w e l l  away from %'re e x p l o d i n g  l a u n c h  

v e h i c l e ,  and t h e  l a s t  p i c t u r e  is t h a t  of t h r  s p a c e c r a f t  d e s c e n d i n g  

unharmed on t h e  p a r a c h u t e .  The same s p a c e c r a f t  w a s  r e c o v e r e d  and 
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l a t e r  used f o r  t he  f i r s t  Mercury o r b i t a l  f l i g h t ,  MA-4.  

Now, l e t  u s  examine some of  t he  bas i c  problems encountered 

i n  P ro jec t  Mercury. The bas ic  t echn ica l  problems were: 

S l i d e  4 Development of t h e  spacec ra f t  and i t s  systems, 

p i l o t  s e l e c t i o n  and t r a i n i n g ,  

f l i g h t  c o n t r o l  i n  r e a l  time, 

automatic vs, manned c o n t r o l  

procedures , and 

boos ter -spacecraf t  i n t e g r a t i o n ,  

Under spacec ra f t  and i t s  systems--we found i n  our i n i t i a l  R and D 

f l i g h t  t e s t s  t h a t  t he  d i s t r i b u t i o n  and l e v e l  of afterbody heat ing 

as  shown bythe w i n d  tunnels  was not completely accurate  and there  

was a concent ra t ion  of hea t ing  on t h e  afterbody c y l i n d r i c a l  s e c t i o n ,  

To so lve  t h i s  t h e  o r i g i n a l  t h i n  r e f r a c t o r y  metal panels o n  the 

afterbody were replaced by th i cke r  beryll ium panels.  T h i s  was a 

change t h a t  was necessary a f t e r  one of our f i r s t  f l i g h t  t e s t s .  

Another a d d i t i o n a l  system t h a t  w e  had t o  provide f o r  beyond the 

o r i g i n a l  concept was land landing c a p a b i l i t y .  We had t o  devise  

an impact bag t o  abso rb . the  shockloads i n  c e r t a i n  condi t ions  of  

abort  wherein a land l a n d i n g  could occur. 

P a r t  of t h e  problem w i t h  the  spacec ra f t  and systems l a y  i n  

the  a rea  of maintenance and checkout. A s  shown i n  S l i d e  5,  the 

Mercuf-y spacec ra f t  i s  q u i t e  compact and t h e  systems a re  r e l a t i v e l y  

crowded. General ly ,  only one system could be reached a t  one time 

and i n  order  t o  work o n ,  or check, one system, o t h e r s  had t o  be 
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moved and l a t e r  rechecked, T h i s  n a t u r a l l y  slowed somewhat the 

p r e f l i g h t  prepara t ions  of each spacec ra f t ,  

P i l o t  s e l e c t i o n  and t r a i n i n g  was a problem, but I would say 

here  t h a t  the  o r i g i n a l  concept was very good, we a re  wel l  

s a t i s f i e d  w i t h  t he  techniques used and we a re  wel l  s a t i s f i e d  w i t h  

the  c r i t e r i a  w e  e s t ab l i shed .  We a re  u s i n g  t e s t  p i l o t s ,  experienced 

t e s t  p i l o t s .  We f e e l  t h a t  t h i s  has been w i s e ,  and I would say 

t h a t  p i l o t  t r a i n i n g  is one a rea  i n  the f u t u r e  work i n  our  space 

f l i g h t  progr,ams where we can come c l o s e  t o  p red ic t ing  lead  time. 

The next i tem, f l i g h t  c o n t r o l ,  i s  a whole s t o r y  i n  i t s e l f .  

I n  launching a manned s a t e l l i t e  t he  problem i s  a b i t  d i f f e r e n t  

t h a n  i n  an unmanned one i n  t h a t  you wan t  t o  know the o r b i t  

parameters and t r a j e c t o r y  i n  r e a l  time and whether o r  not you a r e  

achieving a good o r b i t .  T h i s  problem, of course,  l ed  t o  t h e  develop- 

ment of a c o n t r o l  cen ter  a t  Cape Canaveral and the  worldwide 

t racking and instrumentat ion network. Bas i ca l ly ,  the  problem is  

one of giving the  F l i g h t  D i rec to r  on the  ground, a p i c t u r e  i n  r e a l  

time of t he  t r a j e c t o r y  and a l s o t h e  behavior of t h e  onboard systems. 

I f  an abort  is  ind ica t ed ,  he can so  advise  the  p i l o t  immediately 

f o r  example, i f  as  you l i f t  up  t o  60,000 f e e t ,  i f  t h e  p i l o t  has 

not recorded t h a t  the systems a r e  a l l  good and i f  the F l i g h t  

D i rec to r  s e e s  a l o s s  of oxygen pressure ,  he would command an abort .  

Another problem was t h a t  of automatic versus  manned cont ro l .  I n  

Mercury we had t o  provide a completely automatic system because, 

of course,  we had t o  f l y  animals f i r s t .  A t  the  same time we 

wan ted  t o  use a s  much of the  same hardware as poss ib l e  when we got 
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the  manned f l i g h t s  and we wanted t o  give the  man a s  much ove r r ide  

a s  poss ib l e  t o  t ake  advantage of the e x t r a  r e l i a b i l i t y  he can 

provide,  This  gave u s  a problem of complexity w h i c h  would not 

e x i s t  i f  we could have gone w i t h  a manned vehic le  a l l  the  way. 

Operating procedures were another problem. We were dea l ing  

w i t h  a new a r e a  of manned f l i g h t ,  For example, we had t o  develop 

procedures f o r  use on the  launch pad t o  rescue the  man i n  case of 

t roub le  t h e r e  when we d i d  not want t o  use the  automatic escape 

system or i f  for some reason t h a t  malfunctioned a l so .  There a r e  

many, many d e t a i l s  t h a t  m u s t  be worked out i n  a manned f l i g h t  

opera t ion ,  

The l a s t  item is boos ter -spacecraf t  i n t e g r a t i o n .  I t  would 

be hard t o  conceive of a s impler  type of spacec ra f t  t o  i n t e g r a t e  

w i t h  a booster  than Mercury. I t  is symmetrical, small ,  and no 

l i f t i n g  su r faces  and y e t  t h i s  i s  an a rea  where we experienced 

cons iderable  t roub le ,  W e  had a s t r u c t u r a l  dynamics  problem between 

t h e  spacec ra f t  and the  booster  whdkh  was not an t i c ipa t ed  as  being 

a problem when we s t a r t e d .  

To summarize, then,  our present  pos i t i on ,  we have taken 

P ro jec t  Mercury from a concept t o  t h e  a c t u a l  hardware and t r a ined  

P l i g h t  and ground crews. The s p e c i f i c a t i o n  manned o r b i t a l  f l i g h t  

occurred on February 20, 1962, Another such f l i g h t  i s  now 

imminent, Manned f l i g h t  i n  space has become, w i t h  President  Kennedy's 

publ ic  announcement on May 25, 1961, a National Goal, I would say 

a l s o  t h a t  acceptance of new concepts by both t h e  publ ic  and by t h e  

t echn ica l  community has been l a r g e l y  achieved. Many of these 
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c o n c e p t s  a r e  b e i n g  u s e d  d i r e c t l y  i n  P r o j e c t s  Gemini and Apollo. 

PROJECT GEMINI 

P r o j e c t  Gemini i s a n  i n t e r m e d i a t e  s t e p  between Mercury  and 

A p o l l o ,  t h e  manned l u n a r - l a n d i n g  p r o j e c t .  The program i s  d e s i g n e d  

Po e x t e n d  o u r  s t u d i e s  o f  inan's c a p a b i l i t i e s  i n  s p a c e  t o  i n c l u d e  

f o n g - d u r a t i o n  m i s s i o n s  of d a y s  r a t h e r  t h a n  h o u r s ,  and to  i n c l u d e  

s t u d i e s  of man's  a b i l i t i e s  t o  r e n d e z v c u s  i n  s p a c e  by l o c a t i n g  

a n o t h e r  v e h i c l e ,  maneuver ing  i t  and h i s  s p a c e c r a f t  u n t i l  t h e y  a r e  

i n  c lose  p r o x i m i t y  and t h e n  j o i n i n g  t h e  t w o ,  ( S l i d e  6 )  

The Gemini s p a c e c r a f t  and l a u n c h  v e h i c l e  a r e  i l l u s t r a t e d  on  

t h e  n e x t  s l i d e  ( 7 ) .  B a s i c a l l y  t h e  spacec ra f t  i s  q u i t e  s i m i l a r  ii 

s h a p e  t o  t h e  Mercury  s p a c e c r a f t  b u t  i s  enough l a r g e r  t o  h o u s e  a 

two-man crew i n  order  t o  p e r m i t  t h e  l o n g - d u r a t i o n  m i s s i o n s .  The 

l a u n c h  v e h i c l e  i s  a T i t a n  I 1  s e c o n d - g e n e r a t i o n  ICBM p r o p u l s i o n  

u n i t  which i s  b e i n g  p roduced  f o r  Gemini by t h e  S p a c e  Sys t ems  

D i v i s i o n  of t h e  A i r  Force. The s p a c e c r a f t  w i l l  r endezvous  and 

dock w i t h  an Agena s t a g e  l a u n c h e d  by a n  A t l a s  s i m i l a r  t o  t h a t  u s e d  

i n  Mercury.  

I n  Gemini w e  are  e x p l o r i n g  advanced  c o n c e p t s  i n  s y s t e m  

e n g i n e e r i n g  f o r  S p a c e  V e h i c l e s  b a s e d  on Mercury e x p e r i e n c e ,  Every  

e f f o r t  i s  b e i n g  made t o  r e d u c e  s y s t e m s  i n t e r f a c e s  - t o  package  s y s t e m s  

t o  f a c i l i t a t e  t h e i r  deve lopmen t  - access - and c h e c k o u t  - and t o  

min imize  p rob lems  of f i n a l  a s sembly  and m a i n t e n a n c e .  The g e n e r a l  

i n t e r i o r  a r r angemen t  i s  shown i n  S l i d e  8. T h i s  e x p e r i e n c e  s h o u l d  

have  a d i r e c t  i n f l u e n c e  i n  A p o l l o  d e s i g n .  
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As i n d i c a t e d  e a r l i e r  o u r  problems i n  t h e  a rea  of p i l o t  

s e l e c t i o n  and t r a i n i n g  were n o t  g r e a t  and are  f e l t  t o  be w e l l  i n  

band. No p a r t i c u l a r  problems a r e  a n t i c i p a t e d  f o r  Gemini and ,  i n  

f a c t ,  t h e  p r o v i s i o n  f o r  a two-man crew w i l l  a l l o w  more p i l o t s  t o  

a c q u i r e  a c t u a l  space f l i g h t  e x p e r i e n c e .  

The p rob lems  of f l i g h t  c o n t r o l  i n  r e a l  t ime f o r  G e m i n i  s h o u l d  

be i n t e r m e d i a t e  i n  s e v e r i t y  be tween those  fo r  Mercury  and  A p o l l o .  

Our e x p e r i e n c e  w i t h  Gemini i n  c o n t r o l l i n g  l o n g - d u r a t i o n  m i s s i o n s  

and i n  l a u n c h i n g  t w o  l a r g e  v e h i c l e s  a t  p r e c i s e  t i m e  i n t e r v a l s  a s  

required f o r  s a t i s f a c t o r y  r e n d e z v o u s  e x p e r i m e n t s  s h o u l d  c o n t r i b u t e  

both knowledge a n d  a c t u a l  o p e r a t i o n a l  e x p e r i e n c e  t h a t  w i l l  be 

v a l u a b l e  t o  t h e  s o l u t i o n  of A p o l l o  f l i g h t - c o n t r o l  p rob lems .  

S i n c e  o u r  Mercury  f l i g h t s  h a v e  shown t h a t  man c a n ,  i n d e e d ,  

o p e r a t e  s a t i s f a c t o r i l y  i n  a space e n v i r o n m e n t  and s i n c e  t h e  s e c o n d  

Gemini  crew member w i l l  p r o v i d e  backup  f o r  t h e  f i r s t ,  i t  i s  p l a n n e d  

t h a t  Gemini w i l l  h a v e  l e s s  a u t o m a t i c  s e q u e n c i n g  of f l i g h t  modes 

t h a n  d i d  Mercury .  O p e r a t i o n s  w i t h  man i n  t h e  ro l e  of mode s e l e c t o r  

and a c t i n g  a s  s e n s o r  o p e r a t o r  i n  t h e  r e n d e z v o u s  m i s s i o n s  s h o u l d  

a g a i n  p r o v i d e  e x p e r i e n c e  and knowledge  i t ha t  w i l l  i n c r e a s e  o u r  

c o n f i d e n c e  i n  t h e  ro l e  t o  be p l a y e d  by man i n  A p o l l o .  

I n  t h e  i n t e r i m  p e r i o d  between Mercury  and Apollo t h e  

r e q u i r e m e n t s  t o  o p e r a t e  Gemini  w i l l  do much t o  improve  t h e  d e v e l o p -  

ment of o p e r a t i o n a l  p r o c e d u r e s .  

The p r o b l e m s  of b o o s t e r - s p a c e c r a f t  i n t e g r a t i o n  be tween t h e  

T i t a n  I 1  and Gemini  s h o u l d  be somewhat l e s s  t h a n  i n  t h e  A t l a s -  

Mercury  program. F o r  one t h i n g ,  w e  have  o u r  Mercury  e x p e r i e n c e  
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t o  guide our  thinking. For another ,  Gemini w i l l  no t  have a long 

heavy escape tower on t h e  f r o n t  t o  change t h e  s t r u c t u r a l  v i b r a t i o n  

modes of t he  oolshined booster and  spacec ra f t .  This  does not mean, 

indddenta l ly ,  t h a t  we f e e l  we no longer need a launch escape system. 

On t h e  cont ra ry ,  we f e e l  we w i l l  need some means of escaping from 

a aa l func t ioning  launch veh ic l e  f o r  a t  l e a s t  s e v e r a l  more 

generat ions of boosters .  On Gemini t h i s  escape means is proviaed 

by ejection s e a t s ,  much like those used i n  present-day high- 

performance a i r c r a f t .  Our studies t o  d a t e  show t h a t  such s e a t s  

w i l l  be s u i t a b l e  f o r  Gemini because of the  much lower explosive 

y i e ld  of t h e  s t o r a b l e  hypergol ic  f u e l s  used i n  T i t an  I1 as  compared 

to  the y i e l d  of t h e  cryogenics used i n  o t h e r  launch vehic les .  

One l a s t  problem to d i s c u s s  is  t h a t  of land landing, We must 

consider  both  t h e  a b i l i t y  t o  land the spacec ra f t  s a f e l y  on land 

r a t h e r  than water and the  a b i l i t y  to  land a t  a p rese l ec t ed  point 

on t h e  ear th’ssur face .  Both  of t hese  ends must  be achieved before 

we can f e e l  t h a t  t h e  terminal  phases of space f l i g h t  have been 

s a t i s f a c t o r i l y  developed. The achievement of point-landing c a p a b i l i t y  

r equ i r e s  t h a t  throughout the reent ry  phase of f l i g h t  the  p i l o t  must 

be ab le  Po apply c o n t r o l l e d  amounts of l i f t  to  the veh ic l e  to change 

its course i n  o rde r  t o  c o r r e c t  f o r  navigational. errors, winds, etc. .  

fn Mercury we EeLt that  we d i d  not need t h i s  c a p a b i l i t y  since for,  

an i n i t i a l  explora tory  program w e  cuuild s a t i s f a c t o r i l y  account 

Cor dispers ion  from t h e  pre-planned landing poin t  by dispositioa 

of the  recovery force a i r c r a f t  and s h i p s .  T h i s  course of a c t h a  



a s s u r e d  u s  of t h e  q u i c k e s t  and s i m p l e s t  means o f  g e t t i n g  on  w i t h  

t h e  job. I n  A p o l l o ,  however ,  t h i s  c o n t r o l  of l i f t  d u r i n g  r e e n t r y  

w i l l  be r e q u i r e d  t o  p e r m i t  s a f e  e n t r y  i n t o  t h e  a tmosphe re  a t  t h e  

v e r y  h i g h  s p e e d s  a s s o c i a t e d  w i t h  t h e  r e t u r n  f rom t h e  l u n a r  t r i p .  

I n  o r d e r  to  g a i n  e x p e r i e n c e  w i t h  t h i s  t y p e  o f  o p e r a t i o n ,  t h e  G e m i n i  

s p a c e c r a f t  w i l l  be b u i l t  w i t h  an o f f s e t  c e n t e r  of g r a v i t y  so t h a t  

i t  w i l l  t e n d  t o  trim a t  some f i n i t e  v a l u e  of l i f t  r a t h e r  t h a n  a t  

z e r o  l i f t  as i n  Mercury.  The d i r e c t i o n  o f  t h i s  l i f t  v e c t o r  and 

t h u s  t h e  d i r e c t i o n  of t h e  c o u r s e  c o r r e c t i o n s  w i l l  be c o n t r o l l e d  

by r o l l i n g  t h e  s p a c e c r a f t  w i t h  small  r e a c t i o n  j e t s .  W i t h  s u c h  

c o n t r o l  t h e  Gemini p i l o t  s h o u l d  be ab le  t o  r e a c h  any l a n d i n g  

p o i n t  w i t h i n  a b o u t  100 miles  t o  e i t h e r  s i d e  o f  z e r o - l i f t  l i n e  

o f  f l i g h t  and s e v e r a l  hundred  mi l e s  up- o r  down- r a n g e  from t h e  

z e r o - l i f t  l a n d i n g  p o i n t .  

Even w i t h  c o n t r o l l e d  l i f t  d u r i n g  r e e n t r y ,  i f  a p a r a c h u t e  i s  

u s e d  fo r  t h e  f i n a l  s t a g e s  of l e t d o w n ,  one  s t i l l  f a c e s  t h e  p rob lems  

o f  wind d r i f t  in t h e  lower a t m o s p h e r e ,  o f  a v o i d i n g  l oca l  h a z a r d s  

s u c h  as r o c k s ,  c l i f f s  o r  t rees ,  and of a t t e n u a t i n g  t h e  f i n a l  l a n d i n g  

shock i n  any  e x c e p t  a d i r e c t l y  v e r t i c a l  l a n d i n g .  To p r o v i d e  

s o l u t i o n s  t o  these p rob lems  on Gemini w e  p l a n  t o  u s e  t h e  R o g a l l o  

wing o r  p a r a g l i d e r  i l l u s t r a t e d  on t h e  n e x t  s l i d e  (9). U n t i l  

r e a d y  f o r  u s e  i n  t h e  lower a t m o s p h e r e ,  t h e  wing i s  car r ied  f o l d e d  

and u n i n f l a t e d  i n  t h e  small  n e c k  o f  t h e  s p a c e c r a f t .  When t h e  

s p a c e c r a f t  h a s  c o m p l e t e d  i t s  e n t r y  and  slowed t o  s u b s o n i c  s p e e d ,  

t h e  p a r a g l i d e r  i s  d e p l o y e d  and i n f l a t e d  as i l l u s t r a t e d  i n  the 

sma l l  ske tches  on t h e  lower  p a r t  o f  t h e  s l i d e .  The p i l o t  t h e n  h a s  
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t h e  a b i l i t y  t o  g l i d e  t o  l a n d i n g  s t r i p s ,  c o u n t e r a c t  r a t h e r  h i g h  

winds  t h a t  would blow a p a r a c h u t e  o f f  c o u r s e ,  avoid l o c a l  h a z a r d s ,  

and f i n a l l y  f l a r e  o u t  t o  r e d u c e  h i s  v e r t i c a l  v e l o c i t y  t o  z e r o  and 

l a n d  w i t h  a r e a s o n a b l e  h o r i z o n t a l  v e l o c i t y  on t h e  s k i d - t y p e  

l a n d i n g  g e a r  shown  on t h e  small  s k e t c h  a t  t h e  f a r  r i g h t .  

CONCLUDING REMARKS 

I n  summary, manned s p a c e  f l i g h t  h a s  come i n t o  i t s  own a s  

a major p a r t  of o u r  t o t a l  s p a c e  f l i g h t  program. 

P r o j e c t  Mercury  h a s  p r o v i d e d  t h e  i n i t i a l  s t e p  upon w h i c h  o u r  

f u t u r e  program is  b e i n g  b u i l t .  ' I n  b r i n g i n g  Mercury  t o  t h i s  s t a g e  

w e  have  a c q u i r e d  a l a r g e  f u n d  of b o t h  g e n e r a l  and d e t a i l e d  

knowledge t h a t  s h o u l d  do much t o  h e l p  advanced  manned f l i g h t  

programs.. I n  p a r t i c u l a r ,  we f e e l  t h a t  w e  h a v e  a d e q u a t e l y  

d e m o n s t r a t e d  man's c a p a b i l i t y  and u t i l i t y  i n  s p a c e  f l i g h t  and have  

g i v e n  i n i t i a l  s o l u t i o n s  t o  b a s i c  s p a c e  problems.  

P r o j e c t  Gemini  i s  i n  t h e  d e s i g n  and c o n s t r u c t i o n  p h a s e .  I t  

h a s  been p l a n n e d  t o  u t i l i z e  t h e  l e s s o n s  learned  i n  Mercury  and 

t o  p r o v i d e  s i g n i f i c a n t  i n c r e a s e s  o v e r  Mercury  i n  s p a c e  f l i g h t  

d u r a t i o n  and m a n e u v e r - a b i l i t y .  Gemini w i l l  p r o v i d e  f l i g h t  e x p e r i e n c e  

and t e c h n i c a l  knowledge t h a t  w i l l  be a p p l i e d  t o  A p o l l o  and t o  more 

advanced  s p a c e  f l i g h t  m i s s i o n s .  
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