


7. Description 

Condition Chock one 
A excalient - daterlorated - unaltered 

- ~ l n s  2- altered -Llood -moved date 
-fair , UMXPO..~ 

Douribo the promont and original (if known) physical 8ppoaranca 

The ~endezvous Docking Simulator (RDS) i s  i n  Building 1244 i n  the  East Area of 
the  Langley Research Center. The RDS i s  a fu l l - sca l e  dynamic f a c i l i t y  which 
was used t o  s tudy p i lo t -cont ro l led  docking of various types of space vehic les .  
It was b u i l t  i n  1963 and simulated conto l led  docking procedures for  both the 
Gemini spacecraf t  with the  Agena booster and the Apollo Lunar Excursion Module 
with the  Command Module. 

The simulator cons i s t s  of an overhead ca r r i age  and cable-suspended gimbal 
system. The ca r r i age  i s  e l e c t r i c a l r y  driven and provides th ree  degrees of 
freedom i n  t r a n s l a t i o n .  The gimbal i s  hydraul ica l ly  dr iven and provides three  
degrees of freedom i n  r o t a t i o n .  Thus, the  p i l o t  f l i e s  the  veh ic l e  i n  s ix-  
degree-of-freedom motion which i s  cont ro l led  i n  a  closed-loop fashion through a 
ground-based analog computer. The operat ing volume of the  simulator i s  210 
f e e t  ho r i zon ta l ly  by 15 f e e t  l a t e r a l l y  and 40 f e e t  v e r t i c a l l y .  This enabled 
the t e s t  p i l o t s  t o  dock with t a r g e t  Gemini and Apollo spacecraf t  i n  a  three  
dimensional m0de.l Depending upon the  t e s t ,  e i t h e r  a  f u l l  s c a l e  module of 
the  Gemini or Apollo spacec ra f t ,  could be hung from the  s imulator .  

After the  completion of the  Apollo program the Rendezvous Docking Simulator was 
modified t o  so lve  open-and-closed loop p i l o t  cont ro l  problems, a i r c r a f t  landing 
approaches, simulator va l ida t ion  s t u d i e s ,  and passenger r i d e  q u a l i t y  s tud ie s .  
The name of the  f a c i l i t y  was changed and i t  i s  now ca l l ed  t h e  Real-Time Dynamic 
Simulator. Modifications t o  the  f a c i l i t y  consis ted of removing t h e  Apollo 
Command Module cockpit and i n s t a l l i n g  an a i r c r a f t  cockpit .  The system was a l s o  
l inked t o  the  Langley real-time d i g i t a l  computer system and Langley landing 
t e r r a i n  scene generator . 2  A t  the  present time t h i s  f a c i l i t y  i s  no longer i n  
use. 



8. significance 
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Spoclfic datos 1963-1972 Build.r/Archlteet NASA 

Smtennnt of Slgnlflcance (In one pmrmgrmph) 

The Rendezvous Docking Simulator i s  s i g n i f i c a n t  because i t  permitted NASA t o  
t r a i n  Gemini and Apollo a s t ronau t s  i n  docking procedures they had t o  master 
before at tempting t o  land on the  moon. The simulator gave the  a s t ronau t s  the  
experience of a  docking spacecraf t  i n  a  s a f e  th ree  dimensional mode t h a t  c lose ly  
approximated a  space environment. Training received here and i n  t h e  Lunar 
Landing Research F a c i l i t y  was indispensable t o  accomplishing the  goal  of landing 
men on t h e  moon by 1969. 

The dec is ion  by President  Kennedy t o  land a  man on t h e  moon by 1969 meant t h a t  
NASA had t o  quickly decide the  method of accomplishing the  journey. NASA 
engineers decided t h a t  the  b e s t  method of accomplishing the  goal of the  moon 
landing was through the  concept of the lunar o r b i t  rendezvous (LOR) which 
ca l l ed  for  a . s i n g l e  Saturn V launch of two spacecraf t  i n t o  lunar o r b i t  where 
one would remain i n  o r b i t  and the  other  would descend t o  the moon. Successful 
completion of t h i s  method of t r ave l ing  t o  the  moon meant tha t  the  vehic le  on 
the moon would have t o  boost i t s e l f  back i n t o  lunar o r b i t ,  rendezvous, and dock 
with the  mother sh ip  and then r e t u r n  t o  the  Earth. 

The LOR technique was a  bold decis ion t o  speed up the  schedule for landing a  
man on the  moon. To accomplish t h i s  mission i t  was e s s e n t i a l  t h a t  Apollo 
as t ronauts  be t r a ined  i n  a l l  aspec ts  and problems l i k e l y  to  a r i s e  i n  the  attempt 
t o  dock the Apollo Command and Lunar Excursion Modules i n  lunar o r b i t .  Fa i lure  
t o  accomplish t h i s  docking would r e s u l t  i n  t h e  f a i l u r e  of t h e  e n t i r e  mission 
and the l i k e l y  l o s s  of the l i v e s  of the as t ronauts .  This j u s t i f i e d  the need 
for  the  Rendezvous Docking Simulator. Only when the  Apollo a s t ronau t s  had 
successfu l ly  mastered rendezvous and docking s k i l l s ,  learned on t h i s  f a c i l i t y ,  
would NASA g ive  permission fo r  the  attempt t o  land on the  moon. 
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