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THE RETURN OF SATELLITE AND SPACE SHIP

j 1 ~~~t~ ion of r e t u n i r i~ :~ sa~ e l li te  ~~~
~;n ip  ~o t h e  g round  is a i’ather imn o rt a r i L

and .~ n~ .1ex p i’ h l c m  in space t e ch n o l u g y  ~it

~ ~‘ ..‘ ct . n t  . in  order  to  let the  r eaae r s  have  a
re1~~m 1 r i : i r y  ~r i i e r s~~a ri d in g ,  t h i s  a r t i c l e  s i m p ly

l :1 tr .i ~ u ’s ~.t i e  i i i n c i p l ~~ , m e t h o d s , and
X . u c i n ~r p r a c o i c r e S  of t h u  , ; j t e lf lt e  :~r~~ :~ I CP

~~~~ ~~~ ed n 1 ~ m.’ .er1.a )~ pu b l i s h e d  i n
~ u i O  i~~n i . u k p ar ~. .1 rr :j g:icinc c . A In ce  t he  ent  ire
t~~t i c le  is r a t  h r  1on~~, It is d i v i d e d  I n t o  two

pa i ”~ s For pub l i c t t  i on .

2 h a i r r n a n  ~ ao p o r c o n a l ly  s t ar te d  and led the  Gi ’ et t  P r o l e t a r i a n
:Oi t~~r a i  R e v o l u t i u n  arid t he  ~ overner i t of A r it i c ic in g  Lin  P iao and
d~~t i c i z in g  C o n f u c i u s  w h i c h  pushed  t h e  d e v e l o p m e n t  of s ci e n c e  ari d
te chnology in our c o u n t r y  by t h o r o u g h l y  i t i c i c i n ~ the  course  of
n~. v i s i u n i s r n  of L i u  Shao C h I  and L in  P iao . The a r t i f i c i a l  e a r t h
: : atu l l I t e  l au n c he d  on :~ov .  2 f ~. , 1975 by our ’ count ry r e t u r n e d  to

~nd accord  1r ~~ to p l a ns  after’ n o r m a l per f o r m a n c e .  This  Is ano the r

a~~h i  o v e m e r i t  of Sc ~on c e  an d  t e c h n o l o g y  in our c o u n t r y .  This  l o L e  i~~
a ~~~

‘
~~~~

‘ ~H z o n  ~ s~~~~~ o and teciinology in our country , and is a

~u w o : ’ f u 1  Liuw ‘0  t he  rightist case  — i ’ t p u n h x n  a

1
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I

is r io  i H : i  .‘u l t y  In t t i L ;  w o r lu . on ly  if y ou  a r e  w i l c i r i g
0 c i  ‘ n , . ’~~~~~i~ i_ i~~:’ t ii’ ’ - x c e e d i r i v l y  L i v u i ’~~L l u ’ f o r e i g n ar i ’i ’c o : r ’ :s t l c

• ion , and c o d e r  Ch a i r m a n  i~ij o ’ :; d i r e c t io n  o: r e ’ i ui ut 1 o r~a r y

l~~n ea  .a: ’ o u t L I n e  i by t h e  ci : :;s st r u g c l e , th e  large  :.:ac::es of ’

• : : ~~~- : s , p e a s a n t s and ~u l I ~~t’~~, ar id  t h e  s ci e n t i s ts  a o l  erig ir eers,

only  r u n u m b er’  I ni~ “A act c l i i  te goes up to t h sky  , a l o u  P - r ir er
: i1~ t o  t h e  g i 0 0 0( i ” arid the historical lesson it  A ov ft’t r ’o ’ I i ci u n —

nave t h e  ar:ibIt ion ~r iJ  t he  a bi l it y ,  certa i r ly w i l l  o v e r c o n :

F~~i cc lt ic s  , and ai 11 c l i m b  l o f t y  p u t k s  o r e  a f t e r  o .not t i e r  t o

a :.t : 1  n a t o  ouch  rn ox c to  ‘h inese  r e v o l u t i o n  a ni  w o r l d ’  a r a vo l  a. i o n .

k A E  C~~A~ ’i ’

A : e c r a f t . , i n c l u d i n g  t he  ar t  l f i o i~~l s a t e l l i t e s, sk a c o  shir S

an  ‘
~~~ u~ r~~~i s r a c e  p robes  m a y  he  dl v i  dod  i n to  tw o  P i g  c a t e g o r ies

‘ n t i — I  ‘ .a : o b l e ” ar id  “raturnab i ” Juperili ng 01 011 w h e t k i ~~ ’ it  is
a - ’ a °:,‘ ~o r~ ’t u r n  t 0 g: u u t ’i Ba fely a f t  or co m pi e t  i r i g  a p r o  Jet  u t —

ssi a In space. For ex am p l e , th~ c a nn on  I c at  i c r ,
a - ’ c i i i  to , v - a t -  r ’ ~~ tu11I t  e a r i d  n a v i g a t i o n  ~ t t o l l I t u  , ;;r i c:
0; e : 0 ’~e i!• .-cd.  y e a r  a f t e r  yea r ’  w i  h~~vu a.. !:e O i  0 C - _ - ’ ~ _ rr ’n . o
‘oac n 1 , r , i . ) r i g  t o  t O :  for ~~ur . b u t  m anned space s hi p s - w i :  n a t o

a g ‘l ll t ~:s and some e t h e r  ex i  ~ : I : : : : : i ’ al S t  011 ‘ es
ct  :~~~ : t~ z~~- c r a  t o  ~n ’o~~:iu and land at a s i l o  sn ’- ~ a t  - i e

I’ - c - t : : : i n : - i  r’ ..- c ov ’ : ly  a r e a  a f t e r  cor r e l o t  l t  t in :  wuoi ’: in  o r b  i t
lun g  to  ‘ n- i t t  ‘ - i ’ .

~p k ~ ir :5 i t  t i ’ -  p t -  -se n t tute i g n i — ~~a u n c k i e d  s pa c e  c o n i ’t , there are
a th :j r i  a I o::en t y~~cr ; of ’ r i o r i — r e t u r n a b  to  ci’al ’t  , bu t  only  few In

each  t y l :  . The t y j - ’ :: of ’ r u t ,  ur r : ab l e  cr ’a  f t  a r e  l o w .  M a i n l y , t h e r e
a r e  :: a r i r i e d  spa ce  c h i ps a ri d  p h o t o  r e c o r i r i - 1 I i c u o n i c e  satellites. There

00 a lso  sum : sat e l l i t es  w i t h  a n I m a l s  on t u a i J  and some e x p e r i m e n t a l
. : a t e l l it e s .  A i n g ~ iu an t lt i e s  a t ’ p h ot o  recon naissance satellites

o r e  l a u nch e d  ev e r y  y e ar  by two t y r a n ts , Ao v I t  U n i o n  and U n i t e d
totes.
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Foll ’.. : , i n g t i :  I n t u n s i  n i c a t i o n  of t h e  s t r cgg le  t o t ’  s c i a l m i g  t i c

:-lu ’ s t y r - o n t y  i - v ° ‘ciet Onion arid U n i t e d  ~t i t : s , t h e i r ’  e s p i o n i o w :
w - :’: ’o t e  i t  ‘ 

~~~ a t  a o -  [‘‘comes 5101 ’ : oar more lop -too -c:: . The retort .—

to  r : c n i o a i a a  rn -a :  s ut e l l 1t ~u is t i e -  :n i r i  w : a p c n i  cseu in t I c

.5 1 1 0 1  se w - r l ’ tle : be tw t :ni •0 ’j Je t  . 1 1 0 1  a r i d  :j n l l t O d  At ~~ t tj ~~ . A t ’ cr

l a s n - ch i r i g  o f he t i r - s I .  a r t i f ic i a l  s a t e l l i t e  i n  1957 , Co v i et
a ‘- r i  st s  a v e - I  t i e  g u i d e d  n u c l ear  w u 0 J .~n e v e :y w r ’ .- r ’ o t o  p ot  on

n a  a ins  a it ot h e r ,; a n d  t o  :;wagger ’ l i k e  ~ con qu .:r 11 5  0’. 10 .

.:P: ,~o i c aa  i n n er I a l i s t  au t . n i or i t i er ;  a r e  all in  a b u s t l e , t r e r r L l i r c g v i  P
n~- r . u o s  a o l  t ot  lo t :  in facing t h e  A o vj c t  r a v i o n i s t s  ‘ e r t - , r i o c , : ;  no
t n t - - a t . A l a r g e  i n c r e a se  in m i l i t a r y  f u n d s  was ap~~r -op1 ! ot ’;d in  a
I g r i o r r y  . ., mi e  of th e  i m p o r t a n t  ar r angements ic to ;XOe’J to ‘.

c - o s - a r  c h  nd :: : i r i - u f ’oc tu r ’e  of t h e  p h ot o  r e c o n n a  I c u a n  cc sat’o i lit e

t o o - u y e a r s i r a : :  i e b .  1599,  t h e  A m e r l o  in i s t ’ c r i - ~ I i s t s  1 0 - r : P ’ i

c ur i s e c u t  i v o ly  3~ “b i s c o v c r ’ : i- ” t e s t  s at e l l  I ‘es , a’~ ag in s

l~ ,r 1 ’c:ri t o ;  a : :un t .  h . One of t h e  te s t p 1- c p u s - - s  is o t o s  0 t a o

t e c r r i l d c u s  f o r  the  p h o to  r u - c e n n t i s s t : i . c o :c~~t c c 1 l J  S e- . e f t  er
t u e  ly e r i s e - c  at i r e  l’ l l g h t — i c  e s .  f a t  1u~~~~. - ~cii~r .tdig wh I ch f i v e  :1 igh t s

w ’ o c  r i o t  In orb It - la o  t o  m a l fu n c t i o n i ng  of ’ t u e  c a r r i e r -  r o c k e t )
t sc o vt ’ : ’er  13” l~~’~ r v - h e - i on A u g .  10 , 1960 r e t u t r ~- : ’ l  s uc ce s s f u l l y

fo r  t n t :  F ir s t  t j o t  - ani t r - u ~ kit back pict rio -s of t is: e~~i ’th t a~-~ n by
t O o  s O t o ., .L lt e  wf l.L u i t  was on orbit.

P t ’  iu t n ’ u v i : ;  lunil uts started exper ime n t ; u t  la~~n i c h i m i g
: 0  cc - r tb~~- t l ~~~t r ,  r e c o n n a i s s a n c e  s a te l l i t e s  s i n c e  l9t~2.  A b o u t  30

a a 0 n - u c n n a i s s a r . -e sat e l lit e s  were  l a u n c h e d  e v e r y  year s i n c e
I to: . Fr ’ - ,:: i ’ - 7  1.0 t t e  e l i ’O or ’ 1975, t h e  Soviet revisionists ho-i

-to l’~ ~nch~~s u! all A l n d r ;  of space  - c r a f t  ( m u l ti p le sat e l l i t e s
t t o n  : t j t -  i P j  ‘~~e c .iri’ier’ rocket is c o u n t e d  as one l a u nch )  , amon g
,‘ih i -c ri t t i ’-r o- :n’ u ~31 p h o t o  r e c o n n a i s u an c i .  satellites. E a c h  t ime
• n ’. an 1 r : p o r ’ t a r t  Iri t erri: .r t i a i a l  affair t~~ k e 5  place , t he  ac t i v i t i e s
of t t i i  s ki  r id of r ’ e c o r l r I a  I s u - i r i c e  sa t  eliittc s increase . Take as an

‘ - x r : i r le , the  c as e  of t i e  M i d  Eas t  War I i i  O c t .  1973,  the  S o v i e t

revisIon Ists launched consecutively six photo x- ’n onn:iis:arnce

satellites , averaging O t I ’ :  1.- t u n c h i n g  every t h r e e  l a ys .
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~ to :e t o o l  ii c - i  :.;p a c e  s h i p  , ther e is a space race L- O t ,weer i

a I : :  a n :  1 :  Se-I A t ates :jnO t h i s  race  is an Imp o r t a r t  nr iean :s

o : ‘- :. - -n : ’ r Ite t h e i r -  p O w e r .  in the recent y e a r s , th e  a u tb u r i t  l o s

o: ‘ I i . - .  ‘:i’P n i - t m  - : t m l a  L m i i t ’ - d  A t  ot es n - c A r d  t he i r  bra in s  ar id

a a- u - H i :~~t I on  Osl o  t~he- u p — i c c  s h i p s  t o  mak e  a

n t  h i  ,-: I n  I n :  :; : ce ’’ , to p u t  a f e w  n - c p a  i rs  on lj0t : br’ oxc ni ocr ’ am

of ‘‘ :o r ’  r -  a ’ I on ’’

I t  :; - P c  i ~:: ‘. h - i t  r et u r n .-.ible space  - c r aft  : u l - l  r a th e r  I n p o r - t o r t

pa s  i t  i , r s I n  S t i e  spac e  a c t i v i t i e s  b e t w e e n  A u v i t o t  Union ari a U n i t e d

:0 a te s .  i’no- y are trued as an i r o p o x t : i n t  means of s p y i n g  -on each

ti C: ’  for  s tr a t .  Isi  Intelligence in or-icr- t ~ cx to -r i o e xp o r s ion i rc ro

and t y r a n n y .

Ec u::: t h e  l o n g — r a n g e  p o i n t  of v i ew , the consequence of t he ’

ie r e i o p; . u iL of . , i ã e e  tCC~ ihOiu~~y ij  t o  j u t  t ie :  u~~~~ c u ~~~~ iu I i  o~ o c —

~tIl i ration of the carrier rocket and s pac e  c r a f t  on the a g e n d a .

So s u .~ve t i e .: problems in r ’oot I Ilsatiori , the  p r o b l e ms  of
sa f e  r e t  or-n a n d l an d i n g  must fir st b c addressed . Th e r e f o r e , t he

I e t  u r n  t e c h n i o u e  of : c n o c e  -cr ’:c ft will have n w  it ’velormenits .

h i : T T .J E O 1 A  I i - b - i o i - :, .:

- i I n o  -r :;pace d O!5 . ( i t  I op ly c-a l lo -c r a f t  s u b s e q u e n t l y  ) is
1 a.: ..:e l’ .-o - , t  1 011 r ’ o ce u a ;  i t  is :j c c e l o r :  t e d  by t h i t .- c a r r i e r -  r 0 C 5 - t

: r ’  -m a at e - i - .ry st a t e  .--n -a c . l ua i ly  t o :i rq ceo! about 8 k i l o m e t e r’s  per ’

:‘: cu r  I . Tt i e  l e t  u n - n i  r ig  t i e -  craft Is t h e n  a l ec el er at  ion process
1 -j O t h -  or’ t .- I t i  I 51 cc 1 i t  i t ;  got luolly -.lt’sulerated to a dozen of’

m et e r ’s  ev er :‘:e-ver’ol meter’s pci’ second when t h e  craft is gutting

l o s e  to t b e -  g r o u n d . Theor ’ t - t I c a l l y  sp e ak  I r i g ,  f o r  th e  re tu rn ing  of
1 satellite , a roc ket -cou ld be fired I n a d i r e c t i o n  oppos i t e  to
t h a t  of ’ l a un c h i n g  to  r ’ c !u c e  t h e  speed . The procedur’e is the

r ev e r s e  of the l a u n c h i n g  process along t i n e  launching o r b i t .  But it
a f a i r l y  l a rg e  power p l a n t  and large amount of propellent

w h i c h  is t h e  payload of the c arrier’ t o c k e t  duri n g launching , thus

—r - ‘ — ‘ — . 
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ar t - c r ’. 1’~ I t o  r~~ z u ! : l ~~ I P t -  f l i g h t  w e i g l ~t of t o :  l a - i n c h e d  t ;- x~.. c o ’l l  I t o - ;
t , ’ ’ I - i u n ’ e , t h l t ;  r~~’- t h e 1 1:; not  o c o n o m i c i l  r i o t -  p r a c t i c a l .

c c - . l~’ 0 ’ t i i c  o t t n : e . ;p h e n ’t c  with a very high velocity ;

a l o t - a.- :1-ag 1 0 . - 1:; ~a ’ud u : ( c .l on i t  -ice to t h e  ;.ncroi yr i tt r r. i
ef: c-c ’ . P . r  l og  t n .  J e s i g n i  o f  c return ing portion of th~ a lt ,

1: ‘ : ‘ -  s .~~ ’ o n .h -  a c t ’ ’ .. ny n.a :oio c~~n fIgu rn t Ioni is chosen tine! the  r e t u r n
0: : ‘ s c - - a  - t v t i y  - i e . c ig t e - d  , t i n e  sp eed of the  cr- -aft  cou ld  be 

: r a n -  I r I o ’  I ’ -,’ u t i l i z i ng  the a l t -  dr -a a  w h i c h  is p r - o i u c e d  who -r i

-c , lii S lie - i t’ooosph ere

1 c:; t h e  c r o f t  tall slower and slower after- entered the-
a::: u t  t i  I t - . Th i : ;  is 1~~t. to  t h e  - i nc  drag which  ac ts  upon O t t  objec t

th a. t oo - :; in  air- . The air’ ..rr’ag is proportional to the air

r ’ -n :;it :I , t n t:  c r — .- st ;  st c ct i on  to ’ the object anti the square of the
- u . .  

~~~~~~~~~~~~~~~~~~ 
p 

~~ e r - -’- ,  h 1~~h - - h r ’~~ 
1~~ ~~~~~~~~~ ‘ 0 , ’ -- :  -“ - ‘ ‘~ ‘ ~~ t ~~~~~ d — . - -

co - s i - her e , t u e  dr ’aa c o e f f i c i e n t  is made very high when de si on i n a-

‘he c - r. - n i l ia- u r - o t i u n i  of the c r a f t , that Is to say it is not n- tdo-

S t t ” : t:t I i r e - i .  That ’ ; , the air  drag w h i c h  a c t s  .cporl the a r -u l’t I s  ve r y
l t i t~~~ aria c- caches a maximum of several time or a dozen of tim es its

uWO weiaht , so the  c r a f t  d e c e l e r a t e s  s e v e r a l — f o l d  to  a dozen t imes
t oe  g : - a v l t at  i anal a c c e l e r a t i o n .  Under  the e f fec t of t h e ’  air
.r c - a s , tb ’: sp eed  of t he  c r a f t  -cecreases  f rom the cosm ic speed at
toe enter ing o f ’ atmosphere to subsonic speed at an altitude of a

~Z o - l i  ki iurr t- .-tcr’s , t h a t  is about A00 mnete rtc p-er second . Finally , a

: - o r  ‘ o c h r t e  w l ch ~ produces a large tlr~ g area is utilized to f u r t h er -
t e - i u d e  t h ’ -  u ; c’:d of ’ t h e  craff. to a safety landing .

By u s i n g  t h i s  :o.’thod , only  ci t e t n o r ’ o - c ! - : ” t  w i t h  some energy Is
ne .- o - l t :d  to act , I n  a short pe r iod of t 1 ; : t -  so t h a t  the craf t  w i l l
l eave  It : ; orig1n :~l orb it and chan ge i t t ;  d l r a .’ct ion  to  the  a tomos—
i diot-ic orbit; then it does not use ro cke t . power  t o  reduce the speed .
1 J n i t l I  now , -all ~‘o re ign  returnable space v e h i c l e s  use th is  method to
r ” - t u r n  to ground wi thou t  any excep t i on .

1- -
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The 5 — c a l l ’  ~.l n- , c t - ; r ’ m i - t b le - r - a l t , - I o f l : ;  Oto. 0- n i  or -a. L i n e  eO ’~ I : ’ :
c n - ~~ l ’ r - t .’ t u n ’ n r ;  1 0  gr ound. Inn  - n - h e r  too n - - I - i - c  t b ’ - w e I s h t , ~ 1 h - ca t

‘ ‘a’0 o- ,: S i u n i  a r i d  t i n e  p ar a c h u te  l a n d i n g  :;y :; :, - - m , S l ~ i ’ i s , ‘. 0  5 : 1 - 2 0:

t n : - wt. ’j S I i t  of the entire c r a f t  , t h e  n ec e s s a r y  r - e t  u i - n i : b  t o -  item: ,, :  an

O n e  f o o l l i t  les  t h a t  h o v e  to won -A d u r ’ i r o  t h e  r ’ ’ t t c i ri i r , s  pi n- -e , ;u - r - --
t r i -p o s o l y  p u t  t o g € c t l o  m - In a a a p~~u l e  w n i .i c h  i s  c a l l e r ‘ h i ’: 1’ ’ ; Ct t ’. 1 /

c a 1- s . c L o  , and Ito-ms w h i c h  need r i o t  b e 1- -ct O 1 t i O - - I  ‘- u  a c’u  c l i i , ; c r :

0 : 1  ::i c . i l lt v  c ac i n  and  o n -b i t i n g  module , ar ’ - i ..n t  i n i i i  , t  h e r -  d i p : .~~ e

c - c r - i  no des I go . be Fore t h e  cr-a f t  re t  urn s ;  to  ~h ’ - a ’. ::i u s j . i ~er - e  , I : . a —

d O I S S  t h u  wn i o l e  : t i uuu l e  t h a t  need n ot ~ be r e t u r ned , o n r  on ly  t r i O

e n t r y  capsule passing through the thi .Lk a t m o s p here  t e t  o r -n a  to

, - c ’ o - u n i - i  ( F i g .  1) .  A f t e r  t h e  p a r a c h u l  e Open: ; , some c r - c i t  ej e ct  toe
h o ot  p c - o t e c t  I on sh ie ld , only  t he  coot  a i  Ii’O i w i t  h t h e  ret~u r n i o i  le

i te5 .S  lan ds by n a r a c h u t e .  This  c o n t a i n e r  I s  calle-i  the  r - ec o v ’c r -y

c ant -il :,e ’r .- r -  r e c o v e r y  c a b i n .

T k n € :  at: r ” J J y n l i i m i C  configuration , t i n e  r e - t u r n  o rb i t , ann- i  t h e
s t r - u c t : n z - a i  -design of the returnable cabin , etc., are m a i n l y  S c O o t —

: :i r i ’ - rI ac c o r - -a ing  to the working characteri stics arid r e qu I r ’ez -~n~t s  01’

L I I ’ : a t : :i usphe r i c  l a y e r -  reentry process. In flight d y n i our : i i  as  , S ri--

: e t o r ’ n i a b l c  c a b i n  is ca l l ed  r e e n t r y  c r a f t .

b a a 4 . r  on t h e  am ount  of’  l i f t  p r o du c e d  by t he  n ’ t .- t u r ’ n i a b i e  - c o b i r n
: : :o ’ ; lmna  in  t h e  a t m o s p her e , t h e  r - et ,u r ’nab le  c a b i n s  :1c c- d l v i  I- c l i n t o

t w 0  cat c go r ’ .i :: ; , t he  b a l l i s t i c — t y p o -  and .1 r i  co-a — t y n e  re~.-n t  i-y

v e h i c l e .  U p t o  now , a l l  fo reig n re t u r n a b l e  c r - - i f S  b e l o ng  t o  t he’
b a l l i s t i c  r e e n t r y  v eh i c l e s ; they  go t h r o ugh  r ’ o oa -n i l y  t b -  l u l l o w i : :~’
l o o n -  st-ages from cl r ’c l l  ri g t he  e a r t h  o r b i t  to  g r o u nd  c F I g .  2 ) .

1. BrakIng flight stage . U n d e r ’  t h e  a c t i o n  of ’  r e t r o r o c k e t ,
the vehic le  lea ves the  or ig inal  o rb i t  and t r a n s f e r s  to  an o t h e r
t r an s i t i o n a l  orb i t  t ha t  w i l l  let the  veh ic l e  en te r  t he  a t m o s p h e r i c
lay er ’  ( p o i nt A in F ig .  2 ) .

A .  h ” r ’ o - e — I . tll lng stage in the  outer  a tmospher ic  l ayer .  A f t e r
t l io -  v e h i c le  has l e f t  the  or ig inal  orbit , under ’  the  l’or ’ce of gr a v i t y

_______-. -
~ 
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i t  t o l l s  f r et .- n o -  oj oni- 0  t h e  t r a n i s i t i o r i t i l  or -b  I t .  I t  s t a r t : :  t t ~~ e l i t e - r-

h ’  :~t ::r sp i i ~cr ’i : l ay ’ n ’  at  an a l t  i t u d e  of ab out  100 km (Al ;  sO-c t i 0 n ~)

3. b o n i t o’ I ng t h i .- -n t m n o s p h e r i c  l a yer - . T ht :’- sp eed of t h e
to; c - op .  I - s l y  r - o - duced  a f t e r  e n t e rin g  the  a tmosp here . At  5 p t c

u - t o- .’ S l O t -  ‘A , ’: v .L i i c l ’.c is r e c e lv i n o  severe ae rodynamIc  h e at i n g  a n - n

c ar : i r i s  o’ cr loo  r ( a l t e r  p a s s i n g  po in t  B ) .

-0 . l o i n i i ng st:j ge . At an a l t i t u d e  under ’  15 km , the  5~~eed of

he vt n , I  ole is I ui ’t ho - i -  r educed  by a p a r a c h u t e  f r o m  subson i c  to

s O I L ’  I on t in s  a m . e’.:a ( t i - o m  an a l t i t u d e  unde r  15 km to  po in t  U ) .

U ~- f - , f  :; _,~ : - b f i 1  : ; -  ; ORBIT

t h e  r e t u r n  of veh i c l e , the  f ir s t  s t e p  is to  l eavo  t he
nt’ i c o l  n — ’ -- - - a I ng o rh i  t~~~nd to  change  to  a new in’ or- I ra cre it

w h i c h  l eads  to e n t e r i n g  the  a tmosphe re .

t~us’o: :ie t h at  t he  speed of the  v e h ic l e  is V 1 at p o i n t  A on t h e
t - n I t .  The t h r u s t  of t he  b r a k i n g  rocke t  a c t s  fo r  a shor t  t i m o

a i u n i g  t h e  d i c - e c t i o n  of angle  0 w i t h  the  h o r i z o n  to  o b t a i n  a
v e l o c  I t y  ln oci - o- :ient ~V of several  hundred  me te r s  per m i n u t e ;  t h e
‘ o - - o i c l e  now f l i e s  at a v e l o c i t y  V 2 w h i c h  is the c o : c p o u n n d  v e l o c i t y

~ V 1 
-.~n-.n ~V ( u- ig . 2)  . In n a comparl  s a r i  o r  V 1 a r i d  1 2 , not  o n i y  S ho

y e - l a d S ic- s onc e d i f ’ l ’eren t  , but  the  d i r e c t i on  a l so  S u n - n i - .’ .! a u :: :tl I

a r ~g i c  t~~w; i r - .1 e~~n ’ th  ( on l y  se v n -n - a l  d ’ gr - ee~~) . Thu : ;  , S I ne ‘,“ d n f  lt~:
- - m i t e r - e d  a new el lipt i-cal interim orbit. This new ut’s it :r~:.:ut ‘c o t  e n ’

t i n ’ -  at : :osp he r - i  l’~yt c r , otherw ise the  veh ic l e  w i l l  c a n t  1 r i o :  SO

u r ’b f t  b i t :  e a r t h .

l i n e  v e h i c l e  l e f t  the  o r ig ina l  or-bit  entering t h e  at  : n : - s p h n t ’ r - l . :

10: /er -  -at an a l t i t u d e  of about  100 km.  The angle between the
; t : r i i c .~e ’ s e n t e r - l o g  d i r e c t i o n  and the hor izon at t h e  po in t  is

call - :’.! r een t ry  angle YE. The r een t ry  an gle cannot  be too sma l l ;
otherwise , the vehicle may only touch the atmosphere arid could

riot en t e r .  The reentry angle cannot be too large , otherwise the

7
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i - -.o ’ l ’ r- -~t I O i  ( l - r ’ - A 1 n i . ~ ac c . c l ’ : a n t l u r i )  0!’ ~, i ’ ’  v et ~ic le  1,: t~j~~ t a r s-:

. 0  5 t i e ’  aec  i v r ~-er o i c  i n - t O  log Is too ::er Lo I S  -l ~~‘ ‘  t o  t b i o -  1 : ’  ~~~~ :~
S h y  - i t n n o u u u i t - r -o . - o r - i n s ; t . - i o :e  , ‘ t i c a l l o w a b l e  c c lxi:: a .

ac- .’ e l e c - o S  t a r n  - f  a :: - r : n : ’ ,- J  sh ip -  ~ i o - u r  not excc- . O  w h , O  on ‘:S ’ : . w

O O i i  b ear , S ! ~ :~, is : on i - t l - I  m e t  e x a c e l  10 g (tern !c: ’:a O h ’ : ,a a7

S i n - I  a c - , c t : l ’ .’c - - t i  a )  L I - I l ’ n i o r - r : i a l  :or’n d i t i o r ’ s.  T i i ’- r - e :  o r . ,  -

V e h I  d c  c~~n - a n t ’ , ~r i t o ;  t h e  a t m o s p h er e  r a t h e r  h o r ’ i z - a n n ’. 
~ 

.- - ~~~~~~~~

a t ’ 1n5 ’c 1)1 1 t.o 3 Jesr’ees of r3eri t~ry angle  a r i d  r i ot  any  : ; S ’ ’ . r. -: :-

A S  -
‘ n t i s  j o i n t , t i n i- I l i gh t r ’ Oni ~~’: of the  veh i  d c  f r -n - : :1  S b - .- l O i n 1 ’ . I - -n

c: ‘ t n - -  b r ’ or: l og  n o c ~:ect to  l a n i i i n g  is  mor ’ i-c t h a n  U to 5 t i n o c : ;  t i c
on - : ; . For -  t h e  . c n i c : i n i n i e i  vehicles , t h i .: l i m i t  of t he  b r a , - . I

a c c e l e t - o t i o r n  coula  be ti l i t t  ~e less r i g J - i  and 00 2 1-c  r ’ -o a c n  t o  t e t i

S a S w - n i l . y g ,  a r id  t h e  l’ t c- . o r 1 t S y  : i n i g l ’c  loes not  e x c e e d  t e r n  aes:- ee, :

t h u  f l igh t  r - t i m n 5 . c  01 t i n e  -; : h i ic l e  is a l i t t l e  s h o r t e r ’ , tib :.

2 So  3 he -o s - ao l  k i l o m et e r ’ s .  A c - c o o l  log  to thi :  f a c t o r s  or ’ o h .-
a- I g ir i a l  o r -b i t  p ar ame te r s  of t he  v e h i c l e  t h n ~ r an g e  of’ al  i o w - o ~ Ic

O e - n t r y  an gle.- , t h e  l o c a t i o n  of ’ t he  r e c o v e r y  ar e a , t i n . - t o t a l  ir :~
0 1 ’ t h e  b r a k i n g  r o c k e t , t h e  d i r e c t  l o i n  of ’ a c t i o n , a r n u  t he  t L e  f

ig ni t .r - rn - co rn he determined , and have  to  b e c o n t r - o l l e  i ex - .i c ’. l-J
w i t h i n  a - c e r t a i n  range .

- r n  t I n e  f o c i  l ILy cab in of t h e  veh ic l e  t h e r e  is — i n i nst  or l~~’, I~~n

t h a t  a dj u s t s  t h i e  a t t i t u d e , and it  is c a l l e d  t i n e  ao L i t  o n :  a u n t :  ~ -al
sy~;ten:~. ‘t i n .’ so -ca l led  attitude of the vehicle is tin - - s i n a w i r n ’ o: ’

S O ’ .- p os i t  i nn : ;  of I t s  three axes w h e t h e r  i t s  h e o d  i s  ccj w:~c - I , u o w r . —
w i  5- i , 1 : 0 1 ’  1 :: un ’. al ,r- inc l ined  at some a n g l e .  Be fore  L ’~ ’ l  t h 1  t i 5  f i r - s t

• r i .  c - - t n t  n-c ’ ax i s  of t ine ’  v e h i c le  Is a dj u s t e d  ( t h o t  i s , 1 i i - . - 1 1 c ’ - e r - t - on
o f  L i i - I i n r ’: c : ; t  of t he  br ’aklng r ’ock e t )  t o  t ,he n i o - C e S S ’ i’~ .1 l:’ c a t i o n n

~k ner i  ‘.b i e -  b . n ’ok i rng  r ocke t  is work ing , t h e n  t he’ I - e e L S  i ’~~ C a b i n t  S u I t - ’ : 0-c S

f r - -::, t h e  f a c i l i t y  c a b i n , and the  b n - : .tk i m n g  i ’ock ’.’t s t a r t 0 1 2 1 1  - I I - O n

~F 1, - . .3) .

‘I ho center  of g n - - n v l  ty of the reentry c a t  I n s h n o a  I I  be -. uOI aol l e d
: ; O r ’ i  c t l y  w i t h i n  a c u r t  l i i i  I ’ i a g e  t o  g r ; t n ’a r n t e e  the St i b I  lit y ‘a O n e

i - - - e n n t r ’y  c a b i n  w i n e - r n  i t  1:; me v  m u - I n n  t ! i t c  n t r m n o s p k n e - r ’ e  , t h a t  is t o  say ,
r io t u m b l i n g .  I f  ‘ i n - i - -  I s  n i l  — 0 S i t ’ s i ’  c o n t r o l  d e v ic e  i nn  ‘ l i t ’ n t — e m O r y

8
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-co t  i n , nt - n: 1 ’ . ¶ i n n - i t -v i c e ’  g u t r ’ — n n n t e e  t h e  a t t i t u . - ie d u r i n i r  the re-Ore—

- : - -: I t i g  u t a s - -o n n U t i n t ’  I c e ce:;~~ :‘ - e - r n t er’ing - a t m : n o s p ! n e r - e - , t,

n e t ’ - h; r io  ot t t~~i€ ’ -~o~ n O n o l  d e v ic e  in  t i n , , c a b i n , in  o r - c e o  t h a t

0.0 ’-  direct ion o : t  h . .- S !  n - - c : ;  t . r too ins  t i n ’ . - : : .at ; c- w i n - n  S m O  n c :  t r - c r ’o c k e t .
is  n Ot .  a :‘ f t .- - : te t by b c  t ’ n c t u n ’ : c  of d e v i a t e d  t h r u st  ar id

a ; : , : . :  of g r a v I s - c , to Is c i . ’c e s a a i y  to i’a L~~t~~ r e - e n t ry  -. oaLin  al r ig
1 : . - .o ’  c e - : i S e r ’  a:-. t s  w i t h  :i r a t - i t in s  spe .- -.i of o n ’ . - t o  t w o  t u r n s  p er ’

s e c or , . ;  :, - - f ~~:- ’ - - : : 1 i S i n i s  S h e -  P e t l O I ’ Q O k t .:t .  t i l ls  is -called Spit:

a t  i n n .  A f t e r -  t b :  r o t ,ror ’o Ltke t  h a s  cu: ::plete i t s  w o r k , t r i o

1: 5  t o n i . c ’L. J - ~~t n  s t a r t s , — ir id  t i n e  r e e n t r y  -cab in  loses tb :  a b i li t y
a t  :: I n  , ; S c tf , j l I Z S i I , i o n .  T hu s , a f t e r -  t b .  r e en t r y  -:~~t . in  e n t e r - s  the

ti e  ae r ’ody n ~- . - c I  c a c t  i ~n i t n ’ .’ head  w i l l  t s r -n  c - - ~p id ly

~~ -. o - :  t b-: 1:’ :n S .  .-‘s ’;t h ’ ,c l ’  S l i t :  ‘:to. i t u i ’ -  o o r n t r o l  - i e v l . :e - co rn acc -u•-
c t ’ .- a; ; ‘ ‘cut t oe :  a l t .  : t u  i~c of t i n e  ‘r ai l :1: to  t ine  re ’lui :’c ’c d i r e c t i o n

‘ 0 ’ . n e t ,” - : ’  - c C~ : c t  c O t ’ S  t~ w or -~: n i - i  m : i a in t o i n  l i t s  a t t i t u d e
I r .  is C ,::,sl c ’o ’ I ho t i l e ’  ~: -  ,y c ’~~l c I e m n  for ’  the v e h i c l e  to

S a- : .  : c m  - - t a’ . - n  1 ~-~ s . I t  - n  , .-,r i r i s  t h e ’ r e - t u r n  of t i ne
a a, s o ’ e l L s- : ‘‘ o i r ; cover ’ ’ .-r i~~fl ‘~~1’ t - e r -  t h e  I sa .i t i o n  of t h e  r - e t r o —

1 ’ . ho i t  - - a - - I .  i nn  i - ’ e L c -  t i :! r i t :x t  y e a : - , U .  S .  DoD a n n o u nc e d
1 I I  c i a :  s Ot o i  l i t - wa . ;  ~~n m an d  b c l i e v e c  to  be a

n: c: ,; ,m: , : .:~~~ r O t ’ y . i’.~~’. ‘ t I t u t ’  b - l o g  c i n e - c -:el out , i t
or:’ - . “ D , : : c :‘ r 0 w~~. L I t  2~~;;’ ip ; - : : r ’ e-d halt ’ a year ago

~ ‘.-~~-~~n~ t I : -  : ‘~ I - ,- n .  w~~, s :t  r~r c ’ n ,  ‘ inn - d e S  , r ’ rn  a t t i t u de  was
0 ;,

‘ , ss  ‘ .- ; .  ~.t ; a :- ’ a ,l t  , ‘ mn -  r - - - ’ :‘u r ’o .c~~ -t Lec a : ;ne  an1  a c c e l e r a t i o n
ro a r : ’ - ’ , r~ c ~~ .:: t 1 ’ - t  ‘ h ’ . a t e - l l l e S o  a n n i - d , o r  o r - l i t .  On 15 ~la y l’~e0 ,
- n ’ to , I i -  t a t  a - ‘ a o l , , ;  ~ - .4 l i l a .  - “ ::,aj e SOOt: m i s t a k e  as did  t i n e

a coo’ - r u ; -  5’ . ~
‘ : -  - ~‘e ‘ir ” .- ’ .- xa ; : ip I ’  - ‘; Ii k- . t h i s  , a nd they ar e too

:: ‘ i n _ : , ’ to :: , ‘ - n i ’ 1 a .

ho , t , , U  . : id .l1bA ; , : J : : i- I c  REENTRY V E H I C L I -

a v - h ,  1 - :  1 ’ -  1:; m o v i n g  In  the atmospher e , there is an
i - - i ’  . i y n n ’l n : i a a c t i o n  in ‘~- id i t io n  to the g rav i ta t iona l  force ( F i g .  ~) .
, O ~ ‘ i d ’ . I J n i ’ :~ , i  : f ’~~r ’ce which  ac ts  upo n the v e h i c l e  ca n be broken

do wn i n t o  - I r ’ : t g  ~ rn d l i f t . Ba sed cnn t he  l i f t  produced  by the  v e h i c l e

-
~~~~~~~~~~~~

“. ‘ “
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

-

~~

‘— —- . ..“-.----—--— ——— — . — ‘
-.. ,_ --. 

~~
~—



h g  0 :  0. l i e  :0 to - . - - , ;  ~~~‘ - ~~~
‘ - •  , 1, l i d  v - - l i  1’.- ‘.i ni  be. - i i L - ~ - -  1 1 n n t u  to ’s

c a t e g o r I e s , ‘b e  l c .i I . I a t I - . : —  i l  I t  t ie  a i r ’ - n ’ a : ’ ’~~ t ’ - l . e n - e - ’ : n i t r ’ y  ‘ / e - r i l t d l e - a .

d ;n e n  a bal. i i to t i s  r e e n t r y  ‘ i t c k n i C l e  c:~~ ‘ ‘- s  1:, O n e  a t : cu. ;p b’. -:-e-

i s  ; - r ’ u .: ’. n ’e- .i a n ,  i t , h o t . nn ot arcs ’  l I f t ; ‘ n t  is , On ’: .155 t o

.0’ or i -a t  io  is equ a l  1 . -  s ex-c . i’ s - i ’  .:x nsp l - : , t .ht  o’; ’e n t.r ’:J c a t - i n  of ’

00Db ‘:o:;t ok” or’ ‘ t ” o s hh e d  l! is a b . al I w I t h  .a I o:oo- ’ or ’ o f 2.
:: . t ’ t e n a .  Tb ’: ~- t ’ . - f i  t o  o f ’  ‘,h e  ,- 1 n c c er i c :n t i ’ l e n ’c - .n n ’~/ ” i O ) ~,5 I t n ~~:

(FIg . 5 ) .  O :,ce t b~ ve h i c l e  h : , ;  let ’ ’ the ’  or’; coa l  a r ’L i t , i t  n - ct  or -n: , ;

‘ 0  o r - , t i  ‘to n a - c e r t ’ t i n  t r ’ .’~, t e-: t~~r -y O l t t n - a .,t c on t r o l , so -ce: ;

:‘ I c n l i . a : - ., ’,’ o s  t o  w’ :L’ h n . c ’itl O f ’ h , a l l ls t i c  , L ’ .l ’s-t  m : s , ; i I t : , a n c  .c a
h - i  s-J i l t ; ’. 1 : n - - cen t I - : !  ‘ce- n i l  c l : .

to S h e -  l a c k  of ’ l it ’ S , tr i e- ‘ :e :- o-d tY ’r l a : : , l :  j r - o t t o -. c: t o-

c a .  i s  :- c t i ~” c r -  :oic , ; . le  , a n n a  t i n e  t ine ,- u u r - i : n g  -- ‘his :, iS : - : 0 , ~ -a;

- :, r - Ou , ’ o t oe  at : : ...- s j  h ’ : t ’ : Is i-o ther -  sho r t  , g e n e -n c - a l l !  no ’. :: t ’ ~ Sb  : I ~

900 , : ‘ ; c o o n i  : ; ;  t i i - .- :’efore , the  t o t a l  q ’ uar n t i t y  or hea t  foe ::: t i i - :

h o o t  i ns  is r e l a t i v e l y  small  and t h e  St r ’ - .I ‘- 5 c r-c of t i1 - ~ 0- d O t

0 . 1 c r1 is  i -o the r  sdrc :p l e  . T h e r - e f o r ’ e , t he  l a il i st .  i .: r ’ et :n t  10/
‘,‘e h , I C , e  1.; one of t h e  r; i n n n p l e s t  of t n n c  r e t u r n a b le ’ ‘ e t , l c I ’;~~,
t e -- c , , n d c a l  ly oi ; pio to p u t  t o  p r a c t i c e .

1 t 1 f c  c1-aln o r - - r w t ..aci : of t h i s  t y p e  of v e h i c le  is t h at  Sh e  n :  is
n i - c  - o o r i t n - o l  o v t - r ’  I t s  movement in the a t mosphere . Wh~~L r :o - - t ’  S h e
‘/‘ :h i  -ci ’ :  ‘501 : I s i n n i  ::t a p r - e d e t e r m i n e d  r e c o v e r y  ar ’oa  s n’  no ’. n - - n e - n i  i :;
on ~ t I n e  w - .. r ’~- : in is  a t t i t : u j e  ar n d to ta l  impulse  of t he  r’e - t . r ’o r ’o ske- t 0: ’

t o t - j e  t i l C i ’.:. a n t s - c  t he  w o r k  of the re t roroc ket  I u f l  n , l t ; i t c  m , the
‘,‘e - t i l c 1’: w i l l  r - n c O u m - n n  t o the g r o u n d  a long a c e r t a i n  t r aj e c t o r y . ‘20’ ’

‘ u n ; i n g  j o s i t i u n  l :o also correspondingly d e t e r m i n e d ,  if l u c r e . ’  is
a n y  1 - v  l ot i o n  dur ing t he  open . ’at iorn  of the  r e t r o r o c k e t  , t i t e r - c  I s I i )
,- ; ‘ ‘J t o ‘ t ’ij utO . It i c r ’ I n g  the decend ing p r o c e s s .

j t i  May 2~4 , 1960 , the second A m er ican  m t n a n n n t c d orb i t a l  f l ight ,  by
a “ ‘i e x ’ c - u r - y ” spacesh ip  had a m a l f u n c t i o n  in  the a u t o m a t i c — c o n t r o l l e d
a t t i t u d e  control sys tem before  r - e t u r n i n g .  The as t ronaut  im mediate ly
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- n t  n i .  T in : 1 . - n  I L  i o n  S I s ’ :  ‘a t i n ’ -  r” :t r ’ or ’ ’i c k ’: t

I l l  S n l ’ ’ - C  : ; ‘- ‘ -0  I a  l O t : , :. b i t ’  Is  I I ’ S :n . n n g l - u t  1_ h i ’ ’  : ; m a c e - : ; b i m

- a :  ; t ’ i : ’ :~~- .I ‘ 0  !i ~ : l t d  ‘ L L ) ’L J. ’. 17 J t .:~~’ , .
, ‘ 1 : 1  r i ’ ’ t o t a l  i : . :pJ .:; ’ .

of ‘.~~~~i ’  : t l : ’ - n ’ - . , ’ i-O ’S o -or  to less S.h1 n n , r ’ r o l .  ~sy 0 0 .- S c :  : ‘ ~ -,-i o u s , h i r _ ’ : r

f a . .- S O :’ : o i ’ ’ - . i a c ” - - a b i i :  L -t ~~j l ’ ~d 1 : - i t ’  H - ~~aH S i t - . - I r ’ ~- ’ i ’ .- ’ . : n ’ : : i n n e , — ’ r  ‘ O : C n s o c ,,. ’

I n : ’ y t ” ~0 no , v i i  -h  ‘v a n s  ‘;‘a’y .n ’ i n l n s i .’r our :; t , ’r c i n i g .  I t  1 :; ‘,h’ cho _, , ,s

‘ n or. ,to.~~, o f ’  - t t r t ’. : - )I  c i t  t h i e -  s-ce- n i t t y  n - e u - - a u  1;; r- - - .- l i y 0

a: 5’ , : ‘ oS ’ S  h~ .’ n a i l  i :05. Ic r o e - n i t . n ’ ,’/ Je ’ h n  101-c

i ts-; - t  ~t t ’ : ’ ,dt r ’ n ’~:t I s t..b : .i . t t i n e -  L - i - a k i n i g  o’,’i:c r - l e a - i  .l o:” i .nn — t_ r1e

t e l : ’ t v  1:; r a f t ’ : : -  l a n -g e . Even  t h o u g h  Sb ’ - r e en t ry  O r i O l e -  o f ’  Sb1 - ;

t ,oe. - .i u p a - : c ’ : ; n  i l l :  0 : ;  1 1 ::. i to  r o a ‘cery 51:011 a n , I c t h e -  no-a x 1:: .1::.

a v e c - l ’ o r d  :; ‘ :11 coa l  ; o e o o n  t o  8 t o  10 ~. u t : u , ;  O h ’ -  o a s i - u t n a ’ u S ~~ - d e J : ;

a s - n - v  u t a h  1 : - d a n ,; s--c  u a t a i n n 1- -: t i n t :  r e e n t r y  a t  s u s l n  t a r t - lu L . r - a : c n i s

: o t .. f ’ l.. ’ : o a .

i n , o : ’aer  so -: . ) : . , f . e nn a Site f o r  tOe o b o v t c — x : , e . - o t l u n i c c i  d e t e c t  a t ’

b a n  i : : t l c  ~ ‘.:e- r n t . : ’~~, S O c  e a si er ’  :n n ’cth usi  is to  cc . n , t r~ :l S r i - . - l i f’ t .

L n i a t ~~l,to n~ - . ’ O h - ..’ t ’ ’ . ’ t . .o: ’ n i i n ~D c a b i n  , t he- f la ’s I t i a t :  of ’ t h i c .’ -: ‘~n t ’cr of ’

gr it  t o y  i s  : t r ’ n ” a n i g e .i a s m a l l  s i l s t a n i c e  I r a : : :  t i n e -  c ’ e : i t y ’j I a x is .  T n , . ,a

t h i ’ ; t e t  i r - oj o ,  cr b . i :  (b e s i d e s  t i n t ,- ’ h - i l l .  sh ’i ;  e - )  t~i 1l r - r’000 . : :e- ar~ o n n o l ’

of a t  S c - c ,-: , c o l i c - i  t r ’ I : o  a r c -to t ’ , -.‘a n i c h  ~~
. : - - c .,,ce : .  a ; : e - n ’ t a j n ,  l I f t

c . a’r’e~;pa m: i n l y ’ ± y .  ‘to ’ :uur ’ scc , t h i s  I t t  I. :; I to. l ’  n - J ~~ n , , 1 . n -c-re t h o r n
1,a1 ; ’ o f  ‘ h e  u r ’ r c g .  I t  ‘_ L n ’  n - u t  . A : ’ m c i m n g  :01 . - i l ,  i s  :orS. a t, e .l b y a r t  ,n n : s l e  •
l a s- in, it s  awn c t ’ n , ’ . i’.. i i :t I : , , t h i n  h i t  j c l - c u r n  - - a  -iso t o  t h e  - n - I : : ,  a n g l e ’
c a n :  0 ’- b : ’ e k e m  - l - .~’v;:~ i r n t n  v e i l  I 501 0 0 0 i p a n n i : n ’ . ( .~; ‘w’ n t ’ d  f a r ’ ,ar ) -‘ t n i i

1 z u r n t a l  Cor : r s-., r t t ’ n : t  ( s i c e - v ; a i - ’ a  f’ or’ce ) . i n n  i i ’ - : ‘t ’ e - n n t n ’ y  ~ r ’ O c e- 3 s  , tO n ”
n ’ ¶ ‘n t l r : a ’, ‘ t rn , ’ t’ . ’ I : ;  - : s - n t i ’ e l le: i  by a ::e -r t ’: i n i  i- . g i - ..: ’i t  an’ ;u o n t : c  , t h e
-i ’:t ’t I t I  I and l n a r ’ ,i :: n .: n i t , ’.n 1 com: np c ’naa rt  s of .’ t he- l i: ’ t , wi t  1 ‘- 0  c - - i n s  n - - sI  1, hi ’

~~~~~~ ( f  t, i .~ reentry cabin In the a t m cap icere and cont rol the
- d e c e r n d i n n g  po in t  of t he  veh i c l e  w i t h in  a c e r t a i n :  r a n g e  v a ry . D n n  t he
b a sis at ’ t h i s  type ’ 01 ’ b a l l i s t i c  r e e n try  veh i  ale , L i n t . l l n in i t e d  c o i n —
t r ’e l I a L J e  l i f t  in ; co i l e d  s e m i b a h l i s t i . l if t  —— a b a l l i s t i c  reentry
v eh i c l e . This type  of ’ con t ro l l ed  l i f t  t echn ique  was used on the
“ A p o l l o ” ar nc_i “ J ey u a ” sp a c e s h i p s  w h i c h  W i - t i ’ used u n  t b -  D o v i t n t  U n i o n
arnd U n i t e d  :l t ;r t et ;  j o i n t  s how  “ S p O n’e } i :n m n W ; t i . ’ i k e . ’’
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-

~~~~~~~~~~~~~ ~~~~~~~~ A h . -l , o l ,,i vu  . ; i c i e l .  .n ; 0 — b e - :  or’ - .- : - y
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A , — b l a t - t b ;  ~ — I r , t e - ; ’ : : - . o r - O h
h i l t s - .  A :  H e t r ’ a r - o c l u t  t ’ o r n c t i o t n i n 1 g ;

t i t  t at

12



Ti .—. .-

rL,
I-L-~~ ‘qf l -~77 ~~ 6

~

P l O .  . 0 1  ‘ia’r~’ : ::: 01’ S I n ’ .’ t O t  t ’t  o a t - i n  le-o’flr1s
cr10’ - o n , - . n i t i u n :  0

’ a -  l t ’ — : ; ; . i n n n i u l c l  s t a b - i l i z a f  n )
1 i’I a- ’; I r i s ’ I n  S - i c - c  a r - h  i n  ; 2 — A n ’ s:; ’ I t s ’  t e l. u x ’ n . l n n g
:~t t t . ~ n ’s ; “ — ‘ i : u c a r - o t i u n i  o f ’  r e - e n t r y  c a b i n ,  O t i  I
t ’o c I l l t — j  -c a l m ;  - ‘ — .I ’ : l f — : ; p h : n n i r , p m ; 0 — J O - i t i l t  I on
Of t ’ i.’t r’~ - ’ - - c k e - S  ; 0- — a i d s r c .n; 7 — Ret  a r ’r n i n ~ t a C I t :

ne- -ce r n d i r i g  t t l O~c O  .in iturir :~ ut- L i. ’.; — o : 1: i l I t y  c a b I n 1
:: , s-,’e:: In t n , . - s - n i t  c o n n t i t i u o - a :.too ’ : a )  : n ’ I g i t .:. I
os -F to . ;  b ) I n t e r - i n n  o r b i t .

F i g .  ~~~~. Pox -c ’:; :ict on ‘~r~e
) v c : h i - c le . 1 — Or ’ s’; 2 —

(‘~~ 
m e n - S  ia c e n t s - i t ’ c s- a l  f o r - c u ;

/ 3 — L i l t ;  ~ - V e L o :i ’.y ; 5 —

‘
“- .,.~~~~ ~Yi

t1-~L t’:-i~i

: ,~ ~~ .~~‘i)~’ ‘ ‘
~~

.
~~~~‘-

1” 1g. 0 . f’7 j -J ‘. ‘ 1 of’  “f- li Os- - u r -y “ spa ‘c: sh i p  i n n  a U I :er_
: :u r n i c  a l  t ’ :;t  I t t - c m  ( w i n d  t u n r n c ’  I t e s t

13



— —
F -. Pt ’ ’ LL 4 ’ , ’, I~ . A ‘ - , ~~~ -~~~ “ , , I ’ , P A , f  .14 P .., t).H. I-’~ , t * ,,- I ’

REPORT DOCUMENTATION PAGE 
~~~~~~~~~~~~~~~~~~~~~~~~ IRM

Nf P 7 R 1 ’  N M , ’’ ii ‘
,‘ (

~ov1 A C t ’ i.’- I ) N  NO ~ R r ’ ~ I P , F ~~iT ’ 5 C A r  A c  - . - - . i - : v ’ t  c’

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~~~~~~~~ _~~~~~ - --

4 * ‘ LE n’ - ’ S , ? ’ . , l ,  5 T Y P I  F R E P O R T  P I P ,  ~ ‘

b-A :0 .. 0~
’ t - A . 1 .  ‘i 1- , AA 0 ‘ 1 A C E  - ‘ b i l l

F P F P F C P M I N G  OR’ S Re F - - P 7  N ~ ,4 tt ’ 1~

7 A c ’t’ , - 40 R - ,  - ‘ B ‘ p~~c i A T  - , P “ i R A N T  ‘~
, , MB i  P

: 5 ,  i tt -i

9 P~ R c O P V ’ N , ~ O P C i A N , ? A ~~ l ” , ‘, A M I  A N D  A D iPI  Ci. 
~~~

1 -  ~- i I e , PA M  L L M r N T  PP ;j t  ‘ T A

i- t - - . - I~ -’ n .  ‘5 .: c : i n i o l  O i v I t .:.i . . n ,  I
A r ’ :-: a ‘ t -  - 

‘
:.‘ :: ‘ c:- : ’ - - :s:s,:i nd

5 ’ , - ,  to ‘1 ’ S A s -  “ o n c e -
- ‘,‘ - - N ~~~~~~~~~ A U F  A N D  A D D R E S S  I ,’ RE e Q R~~ D A T E

1 53 ,11,
13 N U M P EP  OF P A G E S

________________________________________ I J
‘i’ ’ 

~~~~ s-., , 55T •, c ” ‘l” i’M’ F, A 1 C N F  Si. 1 .f,U’r*’,,r 1,0,,, c ,,,, tr ’-~fl,,,g If!, - ,- . S SEC U P IT  V CL.  A S S  ‘-, f ‘h ,~~~
,*1’.-

J I i ’ l L I s - t S i  P I E D
IS,, D E C L A S S I F I C A T I O N  D O* N G R A D I N G

S C H E D u LE

l 9 O , ~~~~ l f f  J ” I’)N S T A T E M E N T  -‘ i rh, ’  P.-pnrt) 
—-  __________

a U’ - - - :  f o r ’  ,,Ll Ic i- -lease ; distr ’ihiation u r c1iu : i~ - - - 1 .

I?  O I5TP H ~T~~’ r~ 3” A “ F M ~ N ’  ,I t ’ , &,sFn,,- f Vnf,’,F,j in Rio,’i, 20, 1 ,IIffrr~~,,I Iron, R*.p -’ r r -

I a  S~~ F’~ ’ F M F p 1 A P V N ’i~~ F ,

‘1 * 1  ,‘ A ) P ’ ) ’ , . . , , t , , , - . ,r  a r . , ’e~~,r w , r fr  1 r , r ,  , ,nr s n , , , i  ,fe,,t if~’ hv 1,1, 0, n, ,rn? , . .r )

20 A B S T RA . ~ t .,,,(j,,u,. ,,,, , e - - , , r  .,,,j* If pa, en.ry An ,! jdentII,- h, hi,,,- k n,,mbnr)

22

DD , 
~~~~~

‘
~PI 1473 EOI1’ ION O~ I NOV ~S IS OBSOLETE 1 t ~c 1 1 / \ l S , 1  I I I  j -J

S E c U R I T Y  C L A S S I F I C A T I O N  OF THIS  P A & , t  - 
I $ ’ ~ t N N~~E~ ,r~~ra,l



DIS TRI BUTION LI ST

:- “I’HIBTr r IoN DIRE~~ TO RECIPIENT

- ; A . I : v O : ~ MI I ’ROFI CH E O R G A N I Z A T I O N  MICROF ICHE

~,ous : t-ss , - ’ 1 E053 AF/ I NA K A  1
2 EO ], 7 AF/ RDXTR—W 1

I: A.’RDS—3C c , 
E404 A EDC 1

‘
~~~~~‘ :At.~~l A  I E40 8 A F W L  1

- o,\ :I , :, ”:: ‘ b ’s- - 
“e~~ I E41 0 A DTC 1

;s- i~ M~~~’.:,:’:i ’:~~I 1 E413 ESD 2
lit:’ ‘F l PTD

~‘ h : ’ A -.:N:;’~ h~
’ EI.A _ . CCN 1

‘

~~ ~‘:IA: :i-’ 1 ETID 3
-
‘ !‘‘A j . ’ 1 N IA/P H S I
4 p,-~ S N I C D  5

- t-07, i- - A : Cs- 1
liO O I , : . ’ ‘ 1
bi n c ,)  ‘Y A ~ 5- (~~~A i - s - lh ’)  I
: 005 rO’lI A 1
i O 5r I A ! (~~~~~ / A I F .  1

AV C i -%K ’’I A ( ‘-~~c5, )
..AVW ~ IO’ ‘i- N (Co ne ~- to )  1

1

_
~~‘t ( if~~)’ ’ ._~ c l _ ’ !’’


