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APOLLO 11 

I 

. 
L 
i . .  

The United S t a t e s  w i l l  launch a three-man s p a c e c r a f t  

toward t h e  Moon on Ju ly  1 6  wi th  t h e  goa l  of  l a n d i n g  two a s t r o n a u t -  

e x p l o r e r s  on t h e  l u n a r  s u r f a c e  f o u r  days  l a t e r .  

If t h e  mission--cal led Apollo 11--is s u c c e s s f u l ,  man w i l l  

accomplish h i s  long-time dream of  walking on ano the r  ce l e s t i a l  

body. 

The first a s t r o n a u t  on t h e  Moon’s s u r f a c e  w i l l  be 38-year-old 

Ne i l  A. Armstrong of  Wapakoneta, Ohio, and h i s  i n i t i a l  a c t  w i l l  be 

t o  u n v e i l  a plaque whose message symbolizes t h e  n a t u r e  o f  t h e  

journey . 

Affixed to t h e  l e g  o f  t h e  l u n a r  l and ing  v e h i c l e ,  t h e  plaque 

i s  s igned b y  P res iden t  Nixon, Armstrong and h i s  Apollo 11 compan- 

ions ,  Michael C o l l i n s  and Edwin E .  Aldr in ,  Jr .  

6/26/69 -more - 
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It bears a map o f  t h e  E a r t h  and t h i s  i n s c r i p t i o n :  

HERE MEN FROM THE PLANET EARTH 

FIRST SET FOOT UPON THE MOON 

J U L Y  1969 A.D. 

WE CAME I N  PEACE FOR ALL MANKIND 

The plaque i s  f a s t e n e d  t o  t h e  descent  s t a g e  of  t he  l u n a r  

module and thus  becomes a permanent a r t i f ac t  on the  lunar sur -  

f ace .  

Later Armstrong and Aldr in  w i l l  emplant an American f l a g  

on t h e  s u r f a c e  of  t he  Moon. 

The Apollo 11 crew w i l l  a l s o  carry t o  the  Moon and r e t u r n  

two l a r g e  American flags,  f l a g s  of t he  50 s ta tes ,  D i s t r i c t  of  

Columbia and U.S. T e r r i t o r i e s ,  f l a g s  o f  o t h e r  n a t i o n s  and t h a t  

of t h e  United Nat ions Organizat ion.  

During t h e i r  22-hour s t a y  on t h e  l u n a r  s u r f a c e ,  Armstrong 

and Aldr in  w i l l  spend up t o  2 hours and 40 minutes o u t s i d e  t he  

l u n a r  module, a l s o  g a t h e r i n g  samples o f  l u n a r  s u r f a c e  material  

and deploying  s c i e n t i f i c  experiments  which w i l l  t r a n s m i t  back 

t o  E a r t h  va luable  data on t h e  l u n a r  environment. 

Apollo 11 i s  scheduled f o r  launch a t  9:32 a .m.  EDT J u l y  1 6  

from t h e  Nat iona l  Aeronautics and Space Admin i s t r a t ion ' s  Kennedy 

Space Center Launch Complex 39-A. The mission w i l l  be  the  f i f t h  

manned Apollo f l i g h t  and the  t h i r d  t o  t h e  Moon. 

-more- 
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The pr ime m i s s i o n  o b j e c t i v e  of  Apol lo  11 i s  s t a t e d  s i m p l y :  

"Per form a manned l u n a r  l a n d i n g  and r e t u r n " .  S u c c e s s f u l  f u l f i l l -  

ment of  t h i s  o b j e c t i v e  w i l l  meet a n a t i o n a l  g o a l  of t h i s  d e c a d e ,  

as s e t  b y  P r e s i d e n t  Kennedy May 2 5 ,  1 9 6 1 .  

Apo l lo  11 Commander Armstrong and Command Module P i l o t  

C o l l i n s  38,  and Lunar  Module P i l o t  A l d r i n ,  39, w i l l  e a c h  b e  

making h i s  second space  f l i g h t .  Armstrong was Gemini 8 commander, 

and backup Apo l lo  8 commander; C o l l i n s  was Gemini 1 0  p i l o t  and 

was command module p i l o t  on t h e  Apo l lo  8 crew u n t i l  s p i n a l  

s u r g e r y  f o r c e d  him t o  l e a v e  the  crew f o r  r e c u p e r a t i o n ;  and A l d r i n  

was Gemini 1 2  p i l o t  and Apo l lo  8 backup l u n a r  module p i l o t .  

Armstrong i s  a c i v i l i a n ,  C o l l i n s  a USAF l i e u t e n a n t  c o l o n e l  and 

A l d r i n  a USAF c o l o n e l .  

Apol lo  11 backup crewmen are Commander James A .  L o v e l l ,  

Command Module P i l o t  W i l l i a m  A .  Anders,  b o t h  o f  whom were on t h e  

Apo l lo  8 f i r s t  l u n a r  o r b i t  m i s s i o n  crew, and Lunar Module P i l o t  

F r e d  W .  Haise. 

-more- 



The backup crew f u n c t i o n s  i n  t h r e e  s i g n i f i c a n t  c a t e g o r i e s .  

They h e l p  t h e  prime crew wi th  mission p r e p a r a t i o n  and hardware 

checkout a c t i v i t i e s .  They r e c e i v e  n e a r l y  complete mission 

t r a i n i n g  which becomes a va luab le  foundat ion  f o r  l a t e r  assignment 

as a prime crew and f i n a l l y ,  should the  prime crew become unavai l -  

a b l e ,  they are prepared t o  f l y  as prime crew on schedule  up u n t i l  

t h e  l as t  few weeks a t  which t i m e  full d u p l i c a t e  t r a i n i n g  becomes 

too c o s t l y  and time consuming t o  b e  p r a c t i c a l .  

Apollo 11, a f t e r  launch f rom Launch Complex 39-A, w i l l  

begin the  three-day voyage t o  t h e  Moon about two and a h a l f  hours  

a f t e r  t h e  s p a c e c r a f t  i s  i n s e r t e d  i n t o  a 100-nau t i ca l  mile c i r c u l a r  

E a r t h  park ing  o r b i t .  The  Sa tu rn  V launch v e h i c l e  t h i r d  s t a g e  w i l l  

r e s t a r t  to i n j e c t  Apollo 11 i n t o  a t r a n s l u n a r  t r a j e c t o r y  as t h e  v e -  
0 h i c l e  passes  over  t h e  P a c i f i c  m i d w a y  through t h e  second Ear th  park- 

i n g  o r b i t .  

The "go" for t r a n s l u n a r  i n j e c t i o n  w i l l  fo l low a complete check- 

out  of t h e  space vehic le ' s  r e a d i n e s s  t o  be committed for i n j e c t i o n .  

About a h a l f  hour a f t e r  t r a n s l u n a r  i n j e c t i o n  ( T L I ) ,  t h e  command/ 

s e r v i c e  module w i l l  s e p a r a t e  from t h e  Saturn t h i r d  s t a g e ,  t u r n  around 

and dock w i t h  t h e  l u n a r  module nes t ed  i n  t h e  s p a c e c r a f t  LM a d a p t e r .  

Spring-loaded l u n a r  module holddowns w i l l  be r e l e a s e d  t o  e j e c t  t h e  

docked s p a c e c r a f t  from t h e  a d a p t e r .  

-more- 
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Later,  l e f t o v e r  l i q u i d  p r o p e l l a n t  i n  t he  Sa turn  t h i r d  s t a g e  

w i l l  be vented through the  engine b e l l  t o  p l ace  the s t a g e  i n t o  

a " s l i n g s h o t "  t r a j e c t o r y  t o  m i s s  t h e  Moon and go i n t o  s o l a r  o r b i t .  

During t h e  t r a n s l u n a r  c o a s t ,  Apollo 11 w i l l  b e  i n  t h e  p a s s i v e  

thermal c o n t r o l  mode i n  which t h e  s p a c e c r a f t  r o t a t e s  slowly about 

one of i t s  axes t o  s t a b i l i z e  thermal response t o  s o l a r  h e a t i n g .  Four 

midcourse c o r r e c t i o n  maneuvers a r e  p o s s i b l e  du r ing  t r a n s l u n a r  c o a s t  

and w i l l  b e  planned i n  r ea l  t i m e  to a d j u s t  t h e  t r a j e c t o r y .  

Apollo 11 w i l l  f i r s t  be i n s e r t e d  i n t o  a 60-by-170-nautical 

m i l e  e l l i p t i c a l  l u n a r  o r b i t ,  which two r e v o l u t i o n s  l a t e r  w i l l  b e  

a d j u s t e d  t o  a n e a r - c i r c u l a r  5 4  x 66 nm. Both l u n a r  o r b i t  i n s e r t i o n  

burns ( L O I ) ,  us ing  the  s p a c e c r a f t ' s  20,500-pound-thrust s e r v i c e  

propuls ion  s y s t e m ,  w i l l  be made when Apollo 11 is  behind t h e  Moon and 

out  of "sight" of  Manned Space F l i g h t  Network s t a t i o n s .  
a 

Some 2 1  hours a f t e r  e n t e r i n g  l u n a r  o r b i t ,  Armstrong and 

Aldr in  w i l l  man and check out  t he  l u n a r  module f o r  the  descent  t o  

t he  s u r f a c e .  The LM descen t  p ropu l s ion  system w i l l  p l ace  the LM i n  

an e l l i p t i c a l  o r b i t  w i t h  a pe r i cyn th ion ,  o r  low p o i n t  above t h e  Moon, 

of 50,000 f e e t ,  from which t h e  a c t u a l  descent  and touchdown w i l l  be 

made. 

-more- . 
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After  touchdown,ihe landing  crew w i l l  f i r s t  ready t h e  l u n a r  

module for immediate a scen t  and then  t ake  a b r i e f  r e s t  before  

d e p r e s s u r i z i n g  t h e  cabin for two-man EVA about 1 0  hours a f t e r  

touchdown. Armstrong w i l l  s t e p  on to  t h e  l u n a r  s u r f a c e  f i r s t ,  

followed by  Aldr in  some 4 0  minutes l a t e r .  

During t h e i r  two hours and 40 minutes on t h e  s u r f a c e ,  

Armstrong and Aldrin w i l l  g a t h e r  geologic  samples for r e t u r n  t o  

E a r t h  i n  sealed sample r e t u r n  con ta ine r s  and s e t  up two s c i e n t i f i c  

experiments for r e t u r n i n g  Moon data t o  Ea r th  long  a f t e r  t h e  mission 

i s  complete. 

One experiment measures moonquakes and meteoroid impacts on t h e  

l u n a r  s u r f a c e ,  w h i l e  the  o t h e r  experiment i s  a s o p h i s t i c a t e d  r e f l e c t -  

or t h a t  w i l l  m i r r o r  l aser  beams back t o  p o i n t s  on E a r t h  t o  a i d  i n  

expanding s c i e n t i f i c  knowledge both of t h i s  p l a n e t  and of t h e  Moon. 

The l u n a r  module's descent  s t a g e  w i l l  s e rve  as a launching 

pad f o r  t h e  crew cabin  as the  3,500-pound-thrust a scen t  engine 

p rope l s  t h e  LM a s c e n t  stage back i n t o  l u n a r  o r b i t  for rendezvous 

w i t h  C o l l i n s  i n  t h e  command/service module--orbiting 60 miles above 

t h e  Moon. 

-more- 
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Four b a s i c  maneuvers, a l l  performed b y  t h e  LM crew us ing  

t h e  s p a c e c r a f t ' s  small maneuvering and a t t i t u d e  t h r u s t e r s ,  w i l l  

b r i n g  t h e  LM and t h e  command module t o g e t h e r  f o r  docking about 

t h r e e  and a h a l f  hours a f t e r  l i f t o f f  from t h e  Moon. 

The boost out of  l u n a r  o r b i t  for t h e  r e t u r n  journey i s  planned 

for about 135 hours a f t e r  E a r t h  l i f t o f f  and a f t e r  t h e  LM ascent  

s t a g e  has been j e t t i s o n e d  and l u n a r  samples and f i l m  stowed aboard 

t h e  command module. An o p t i o n a l  p lan  provides  f o r  a 12-hour d e l a y  

i n  t h e  t r a n s e a r t h  i n j e c t i o n  burn t o  a l low t h e  crew more r e s t  a f t e r  

a long hard  d a y ' s  work on t h e  l u n a r  s u r f a c e  and f l y i n g  t h e  rendezvous. 

The t o t a l  mission t i m e  t o  splashdown would remain about t h e  same, 

s i n c e  t h e  t r a n s e a r t h  i n j e c t i o n  burn would impart  a h ighe r  v e l o c i t y  

to b r i n g  t h e  s p a c e c r a f t  back to t h e  mid-Pacif ic  recovery l i n e  a t  

about t h e  same t i m e .  

The rendezvous sequence t o  be flown on Apollo 11 has twice 

been flown w i t h  t he  Apollo spacecraft---once i n  E a r t h  o r b i t  on 

Apollo 9 and once i n  l u n a r  o r b i t  w i t h  Apollo 1 0 .  The Apollo 1 0  

mission dup l i ca t ed ,  except  f o r  t h e  a c t u a l  l and ing ,  a l l  a s p e c t s  o f  

t h e  Apollo 11 t i m e l i n e .  

-more- 
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Dur ing  t h e  t r a n s e a r t h  c o a s t  p e r i o d ,  Apol lo  11 w i l l  a g a i n  

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

"barbeque"  t e c h n i q u e .  Three  t r a n s e a r t h  midcourse c o r r e c t i o n s  are 

p o s s i b l e  and w i l l  be p l anned  i n  real t ime t o  a d j u s t  t h e  E a r t h  

e n t r y  c o r r i d o r .  

Apol lo  11 w i l l  e n t e r  t h e  E a r t h ' s  a tmosphere  (400,000 f e e t )  

a t  195 h o u r s  and f i v e  minu tes  a f t e r  l a u n c h  a t  36 ,194  f ee t  p e r  

second.  Command module touchdown w i l l  b e  1285 n a u t i c a l  m i l e s  

downrange from e n t r y  at 10 .6  d e g r e e s  n o r t h  l a t i t u d e  by 1 7 2 . 4  

west l o n g i t u d e  at 195  hours, 1 9  minu tes  a f te r  E a r t h  l aunch  1 2 : 4 6  p.m. 

EDT J u l y  2 4 .  The touchdown p o i n t  i s  a b o u t  1040  n a u t i c a l  miles 

sou thwes t  of Honolu lu ,  H a w a i i .  

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 

-more- 
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A P O W  11 COUNTDOWN 

The clock f o r  the Apollo 11 camtdown nil1 start a t  T-28 
hours, with a six-hour built-in-hold planned at  T-9 houra, p r i o r  
t o  launch vehicle propellant loading. 

The countdown is  preceded by a pre-count operation that 
begins some 5 days before launch. During t h i s  er iod the tasks 
include mechanical buildup of both the cornandjellrice module 
and IM, f u e l  cel l  ac t iva t ion  and servicing and loading of the 
super c r i t i c a l  helium aboard the  LF4 descent stage. 

Following are sane of the highlights of the  f i n a l  count: 

T-28 hrs  , 
T-27 hrs ,  30 mins. 

T-21 hrs. 

T-16 hrs. 

~ - i i  hrs.  30 mins. 

T-10 hrs. 

T-9 hrs .  

T-9 hrs. counting 

T-8 hrs. 30 mins. 

T-8 hrs. 15 mins. 

Official countdown starts 

I n s t a l l  launch vehicle f l i gh t  batteries 
( t o  23 hrs. 30 mins.) 

Ul stowage and cabin closeout ( t o  15 hrs.) 

Top off IM super cr i t ical  helium ( t o  

Launch vehicle range safety checks ( to  

Inatall launch vehicle destruct  devices 

Command/service module pre-Ingress 

Start mobile service s t ruc ture  move t o  

S ta r t  six hour built-in-hold 

Clear blast area f o r  propellant loading 

Astronaut backup crew t o  spacecraft f o r  

19 h r E . )  

15 hrs. ) 

( t o  10 hrs. 45 m i n s . )  

operations 

park si te 

prelaunch checks 

Launch VeNcle propellant loading, three 
stages ( l iqu id  oxygen in first stage) 
l iqu id  oxygen and l iqu id  hydrogen i n  
second, t h i r d  stages. 

Continues thru T-3 hrs. 38 mlnrr. 

-more- 
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T-5 hrs. 17 Qim* 

T-5 hrs. 02 mins . 
T-4 hrs. 32 m i n s .  

T-3 hrs. 57 mins. 

T-3 hrs. Q7 mins. 

T-2 hrs. 55 mins. 

T-2 hra. 40 mins. 

~ - 1  hr. 55 mins. 

~ - 1  hr. 50 mins. 

T-1 hr. 46 mins. 

T-43 mins. 

a T-42 mins. 

T-40 mins, 

T-30 m l n s .  

T-20 mins. t o  

T-15 mins. 

T-10 mins. 

I 
I T-6 mins. 

T-5 mins. 30 sec. 

T-5 mins. 
I .  

* T-3 mins. 10 sec. 

T-50 8ec. 

Flight crew alerted 

Medical examination 

Breakfast 

Don space s u i t s  

Depart Manned Spacecraft Operations Build- 

Arrive a t  LC-39 

ing f o r  LC-39 v i a  crew transfer van 

Start f l i gh t  crew ingress 

Mission Control Center-Houston/spacecraft 

Abort advisory system checks 

Space vehicle mergency Detection System 
(Em) test  

Retrack Apollo access arm t o  standby 
pos i t ion  (12 degrees) 

Arm launch escape system 

F i n a l  launch vehicle range safety checks 

Launch vehicle power t r ans fe r  test  

IN switch over t o  in t e rna l  power 

Shutdown XN operational instrumentation 

command checks 

( t o  35 mins. 1 

Spacecraft t o  in t e rna l  power 

Space vehicle f i n a l  s t a t u s  checks 

A ~ I U  destruct  system 

Apollo access am f u l l y  re t rac ted  

Initiate f i r ing command (automatic sequencer) 

Launch vehicle t r ans fe r  t o  in t e rna l  power 

I. 
-more- 
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T-8.9 sec. 

T-2 8ec. 

T-O 

Ignition sequence start 

A l l  engines running 

Liftoff 

*Note: Some changes i n  the above countdown are possible as a 
result of experience gained i n  the Countdown Dmonstratlon 
T e s t  (CDDT) which occurs about 10 days before launch. 

-more- 

* 



Time 
Hrs Min See 

00 0 0  00 

00 01 21.0 

00 02 15 

00 02 40.8 

00 02 41.6 

00 02 43.2 

00 03 11.5 

00 03 17.2 

00 07 39.8 

00 09 11.4 

00 09 12.3 

00 09 15.4 

00 11 40.1 

00 11 50.1 

0 2  44 14.8 

02 50 03.1 

02 50 13.1 
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LAUNCH EVENTS 

Event 

F i r s t  Motion 

Maximum Dynamic Pressure  

S-IC Center Engine Cutoff  

S-IC Outboard Engines Cutoff 

s-IC/S-II Sepa ra t ion  

S-I1 I g n i t i o n  

S-I1 A f t  I n t e r s t a g e  J e t t i s o n  

LET J e t t i s o n  

S-I1 Center  Engine Cutoff 

S-I1 Outboard Engines Cutoff 

S-II/S-IVB Sepa ra t ion  

S-IVB I g n i t i o n  

S-IVB F i r s t  Cutoff 

Parking O r b i t  I n s e r t i o n  

S-IVB Re ign i t ion  

S-IVB Second Cutoff 

Trans lunar  I n j e c t i o n  

A l t i t h d e  

Fee t  

182.7 

43,365 
145,600 

217,655 

219,984 
221,881 

301,266 

315,001 

588,152 

609,982 

617,957 

617,735 

650,558 
105a,809 

609,759 

610,014 

1103,215 

-more- 

Ve loc i ty  

Ft/Ser. 

1,340.67 

2,636.7 

6,504.5 

9,030.6 

9,064.5 

9,059.1 

9,469.0 

9,777.6 
18,761.7 

22,746. a 
22,756.7 

22,756.7 

25,562.4 

25,567.9 

25,554 .O 

35,562.9 

35,538.5 

Range 

1 

0.0 

2.7 
24.9 

49.6 

50.2 

51.3 
87.0 

94.3 
600.0 

885.0 

887.99 
888.42 

1425.2 

1463.9 

3481.9 

2633.6 

2605.0 



APOLLO 11 MISSION EVENTS 

Event 

Lunar orbit insertion 
No. 1 

Lunar orbit insertion 
No. 2 

CSM-LM undocking, 
separation 
(SM RCS) 

i 5 Descent orbit insertion 
(DPS) 

I 

LM powered descent ini- 
tiation (DPS) 

LM touchdown on lunar 
surf ace 

Depressurization for 
lunar surface EVA 

Repressurize LM after 
EVA 

GET 
hrs :min: see 

75:54:28 

80: 09: 30 

100: 09 : 50 
100:39: 50 

101: 38:48 

102: 35:13 

102: 47: 11 

112:30 

115 : 10 

Date/EDT Vel.Change Purpose and resultant orbit 
feet/sec 

19th 1:26 p -2924 

19th 5:42 p -157.8 

20th 1:42 p -- 
20th 2:lZ p 2.5 

20th 3:lZ p -74.2 

20th 4:08 p -6761 

2 0 t h  4:19 p 

2lst 2:02 a 

21st 4:42 a 

Inserts Apollo 11 into 60 x 170 nm 
elliptical lunar orbit 

Changes lunar parking orbit to 
54 x 66 nm 

Establishes equiperiod orbit for 2.2& 
nm separation for DO1 maneuver N 

I 

Lowers LM pericynthion to 8 nm 
(8 x 60) 

Three-phase maneuver to brake LM 
o u t  of transfer orbit, vertical 
descent and touchdown on lunar 
surface 

Lunar exploration 



.c - - 

a 

Event  

E a r t h  o r b i t  i n s e r t i o n  

T r a n s l u n a r  i n j e c t i o n  
( S - I V B  e n g i n e  i g n i t i o n )  

CSM s e p a r a t i o n ,  d o c k i n g  
I 
3 E j e c t i o n  f rom SLA 3 
3 
.: SPS E v a s i v e  maneuver 

Midcourse  c o r r e c t i o n  #‘I 

Midcourse  c o r r e c t i o n  f#2 

Midcourse  c o r r e c t i o n  #3  

Midcourse  c o r r e c t i o n  # 4  

APOLLO 11 MISSION EVENTS 

GET 
h r s : m i n : s e c  

00 :11 :50  

02:44:  15 

03:20:00  

0 4 : 1 0 : 0 0  

04 :39 :  37 

T L I + g  h r s  

TLI+24 h r s  

LOI-22 h r s  

LOI-5 h r s  

Date/EDT 

1 6 t h  9 : 4 4  a 

1 6 t h  1 2 : 1 6  p 

1 6 t h  1 2 : 5 2  p 

1 6 t h  1 : 4 2  p 

1 6 t h  2 :12  p 

1 6 t h  9 : 1 6  p 

1 7 t h  1 2 : 1 6  p 

1 8 t h  3 :26  p 

1 9 t h  8 :26  a 

Vel .Chan e Purpose  and  r e s u l t a n t  o r b i t  
G V d -  

25 ,567  

9 , 9 6 5  

_- 

1 

19.7 

* O  

0 

0 

0 

I n s e r t i o n  i n t o  1 0 0  iiin c i r c u l a r  
earth p a r k i n g  o r b i t  

I n j e c t i o n  i n t o  f r e e - r e t u r n  t r a n s -  
l u n a r  t r a j e c t o r y  with 6 0  nm 
p e r i c y n t l i i o n  

Hard-mating o f  CSM and  LM 

S e p a r a t e s  CSM-LM from S-IVB-SLA 

P r o v i d e s  s e p a r a t i o n  p r i o r  t o  S-IVB 
p r o p e l l a n t  dump and  “ s l i n g s h o t ”  
maneuver  

*These m i d c o u r s e  c o r r e c t i o n s  have 
a nomina l  v e l o c i t y  <change of  0 f p s ,  
b u t  w i l l  be  c a l c u l a t e d  i n  r e a l  time 
t o  c o r r e c t  T L I  d i s p e r s i o n s .  

I 
N 
W 
I 



APOLLO 11 MISSION EVENTS 

Event  

LM a s c e n t  and  o r b i t  
i n s e r t i o n  

LM RCS c o n c e n t r i c  se- 
quence  i n i t i a t e  
( C S I )  b u r n  

LM R C S  c o n s t a n t  d e l t a  
he igh t  ( C D H )  b u r n  

LM R C S  t e r m i n a l  p h a s e  
i n i t i a t e  ( T P I )  b u r n  

B 
0 
1 
m Rendezvous (TPF) 

I 

Docking 

LM j e t t i s o n ,  s e p a r a -  
t i o n  (SM RCS) 

T r a n s e a r t h  i n j e c t i o n  
(TEI)  SPS 

GET 
h r s  :'min: s e c  

1 2 4  : 23  : 2 1  

125 :21 :  20 

1 2 6 : 1 9 : 4 0  

1 2 6 : 5 8 : 2 6  

1 2 7 : 4 3 :  54 

128:OO:OO 

131: 53: 0 5  

135:24:34  

DATE/EDT 

2 l s t  1 : 5 5  p 

2 1 s t  2 :53  P 

2 1 s t  3 : 5 2  p 

2 l s t  4:30 p 

2 l s t  5 : 1 5  p 

2 1 s t  5 :32  p 

21st 9 : 2 5  p 

22nd 0 0 : 5 7  a 

Vel .Change P u r p o s e  and r e s u l t a n t  o r b i t  
f ee t / sec  

6055 B o o s t s  a s c e n t  stage i n t o  9 x 
45 l u n a r  o r b i t  for r e n d e z v o u s  
w i t h  CSM 

4 9 . 4  Raises LM p e r i l u n e  t o  44 .7  nm, 
a d j u s t s  o r b i t a l  s h a p e  for 
r e n d e z v o u s  s e q u e n c e  ( 4 5 . 5  x 
4 4 . 2 )  

4 . 5  R a d i a l l y  downward b u r n  a d j u s t s  
LM o r b i t  t o  c o n s t a n t  15 nm 
below CSM 

24 .6  LM t h r u s t s  a l o n g  l i n e  o f  s i g h t  
t oward  CSM, m i d c o u r s e  and  
b rak ing  maneuvers  as n e c e s s a r y  

-4 .7  Comple tes  r e n d e z v o u s  s e q u e n c e  
( 5 9 . 5  x 5 9 . 0 )  

-- Commander and  LM p i l o t  t r a n s f e r  
back  t o  CSM 

-1 P r e v e n t s  r e c o n t a c t  o f  CSM w i t h  
LM a s c e n t  stage d u r i n g  r e m a i n d e r  
of l u n a r  o r b i t  

3293 I n j e c t  CSM i n t o  59 .6 -hour  t r a n s -  
ea r th  t r a j e c t o r y  



0 

Event 

Midcourse correction 
No. 5 

Midcourse correction 
No. 6 

Midcourse correction 
No. 7 

4 CM/SM separation 
0 
7 m 
I Entry interface 

(400,000 feet) 

Touchdown 

(b 

APOLLO 11 MISSION EVENTS 

GET DATE/EDT - 
hrs:min:sec 

TEI+15 hrs 22nd 3:57 P 

EI -15 hrs 23rd 9:37 P 

EI -3 h r s  24th 9:37 a 

194 : 50: 04 24th 12:22 p 

195:05:04 24th 12:37 p 

Vel.Change Purpose and resultant orbit- 
feet/sec 

Transearth midcourse correc- 
tions will be computed in 
real time for entry corridor 
control and recovery area 
weather avoidance. 

Command module oriented for 
entry 

Command module enters earth's 
sensible atmosphere at 36,194 
fP s 

I 
ru 
u- 
I 

Landing 1285 nm downrange from 
entry, 10.6 north latitude by 
172.4 west longitude. 

.. 
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MISSION TRAJECTORY AND MANEUVER DESCRIPTION 

In fo rma t ion  p r e s e n t e d  h e r e i n  i s  based  upon a J u l y  1 6  launch 
and i s  s u b j e c t  t o  change p r i o r  t o  t h e  miss ion  o r  i n  r e a l  t ime 
d u r i n g  t h e  miss ion  t o  meet changing c o n d i t i o n s .  

Launch 

Apollo 11 w i l l  be  launched from Kennedy Space Cen te r  Launch 
Complex 39A on a launch azimuth t h a t  can vary from 72 degrees  t o  
106  deg rees ,  depending upon t h e  t ime o f  day of launch .  The azimuth 
changes w i t h  t ime of  day t o  pe rmi t  a fuel-optimum i n j e c t i o n  from 
E a r t h  pa rk ing  o r b i t  i n t o  a f r e e - r e t u r n  c i rcumlunar  t r a j e c t o r y .  
Other  f a c t o r s  i n f l u e n c i n g  t h e  launch  windows a r e  a d a y l i g h t  launch 
and p rope r  Sun a n g l e s  on t h e  l u n a r  l a n d i n g  s i t e s .  

The planned Apollo 11 launch  d a t e  of J u l y  1 6  w i l l  c a l l  f o r  
l i f t o f f  a t  9:32 a . m .  EDT on a launch azimuth o f  72 deg rees .  The 
7.6-mill ion-pound t h r u s t  S a t u r n  V f i rs t  stage b o o s t s  t h e  space 
v e h i c l e  t o  an a l t i t u d e  of 36.3 nm at 5 0 . 6  nm downrange and i n c r e a s e s  
t h e  v e h i c l e ' s  v e l o c i t y  t o  9030.6 f p s  i n  2 minutes  4'3.8 seconds 
of powered f l i g h t .  F i r s t  s t a g e  t h r u s t  b u i l d s  t o  9,088,419 pounds 
be fo re  c e n t e r  engine  shutdown. Fol lowing out-board engine  shutdown, 
t h e  f i r s t  s t a g e  s e p a r a t e s  and f a l l s  i n t o  t h e  A t l a n t i c  Ocean about 
340  nm downrange (30 .3  degrees  North l a t i t u d e  and 73 .5  degrees  West 
l o n g i t u d e )  some 9 minutes  a f t e r  l i f t o f f .  

space v e h i c l e  t o  an a l t i t u d e  of 1 0 1 . 4  nm and a d i s t a n c e  of 885 nm 
downrange. Before engine  burnout ,  t h e  v e h i c l e  w i l l  be moving a t  a 
speed of 22,746.8 f p s .  The o u t e r  J-2 eng ines  w i l l  burn 6 minutes 
29 seconds d u r i n g  t h i s  powered phase ,  b u t  t h e  c e n t e r  engine  w i l l  be 
c u t  o f f  a t  4 minutes  56 seconds a f t e r  S-I1 i g n i t i o n .  

The 1-million-pound t h r u s t  second s t a g e  (S-11) c a r r i e s  t h e  

A t  ou tboard  engine  c u t o f f ,  t h e  S-I1 s e p a r a t e s  and ,  f o l l o w i n g  
a b a l l i s t i c  t r a j e c t o r y ,  p lunges  i n t o  t h e  A t l a n t i c  Ocean about 
2,300 nm downrange from t h e  Kennedy Space Center  ( 3 1  degrees  North 
l a t i t u d e  and 33.6 degrees  West l o n g i t u d e )  some 2 0  minutes  a f t e r  
l i f t o f f .  

The f i r s t  burn  of t h e  S a t u r n  V t h i r d  s t a g e  (S-IVB) occurs  
immediately a f t e r  S-I1 s t a g e  s e p a r a t i o n .  It w i l l  l a s t  l ong  enough 
(145 Seconds) t o  i n s e r t  t h e  space v e h i c l e  i n t o  a c i r c u l a r  E a r t h  park- 
i n g  O r b i t  beg inning  a t  about 4,818 nm downrange. V e l o c i t y  a t  E a r t h  
o r b i t a l  i n s e r t i o n  w i l l  be 25,567 f p s  a t  11 minutes  50 seconds ground 
e l a p s e d  t ime (GET) .  I n c l i n a t i o n  w i l l  b e  32 .6  deg rees .  . 

-more- .. 
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The crew i i i l l  have a backup t o  launch v e h i c l e  guidance d u r i n g  
powered f l i g h t .  I f  t h e  S a t u r n  in s t rumen t  u n i t  i n e r t i a l  p l a t f o r m  
f a i l s ,  t h e  crew can swi tch  guidance t o  t h e  command module systems 
f o r  f i r s t - s t a g e  powered f l i g h t  au tomat i c  c o n t r o l .  Second and t h i r d  
s t a g e  b'ackup guidance i s  through manual t akeove r  i n  which crew hand 
c o n t r o l l e r  i n p u t s  a r e  f e d  through t h e  command module computer t o  t h e  
S a t u r n  in s t rumen t  u n i t .  

Ea r th  Pa rk ing  O r b i t  (EPO)  

Apollo 11 w i l l  remain i n  Z a r t h  ga rk ing  o r b i t  f o r  one-and-one- 
n a l f  r e v o l u t i o n s  a f t e r  i n s e r t i o n  and w i l l  ho ld  a l o c a l  h o r i z o n t a l  
a t t i t u d e  du r ing  t h e  e n t i r e  p e r i o d .  The crew w i l l  perform s p a c e c r a f t  
systems checks i n  p r e p a r a t i o n  f o r  t h e  t r a n s l u n a r  i n j e c t i o n  ( T L I )  
burn.  The f i n a l  "go" f o r  t h e  TLI  burn w i l l  be g iven  t o  t h e  crew 
through t h e  Carnarvon, A u s t r a l i a ,  Manned Space F l i g h t  Network 
s t a t i o n .  

T rans luna r  I n j e c t i o n  ( T L I )  

Midway through t h e  second r e v o l u t i o n  i n  E a r t h  pa rk ing  o r b i t ,  
t h e  S-IVB t h i r d - s t a g e  engine  w i l l  r e s t a r t  a t  2:44:15 GET ove r  t h e  
mid-Pac i f ic  j u s t  s o u t h  of t h e  e q u a t o r  t o  i n j e c t  Apollo 11 toward 
t h e  Moon. The v e l o c i t y  w i l l  i n c r e a s e  from 25,567 f p s  t o  35,533 f p s  
a t  T L I  cu tof f - -a  v e l o c i t y  i n c r e a s e  of 9 9 1  f p s .  The T L I  burn i s  
t a r g e t e d  for about  6 f p s  overspeed t o  compensate for t h e  l a t e r  SPS 
e v a s i v e  maneuver a f t e r  LM e x t r a c t i o n .  T L I  w i l l  p l a c e  Apollo 11 on 
a f r e e - r e t u r n  c i rcumlunar  t r a j e c t o r y  from which midcourse c o r r e c t i o n s  
if necessa ry  could  be  made wi th  t h e  SM RCS t h r u s t e r s .  Entry from a 
f r e e - r e t u r n  t r a j e c t o r y  would be a t  10:37 a . m .  EDT J u l y  22  a t  1 4 . 9  
degrees  sou th  l a t i t u d e  by 1 7 4 . 9  e a s t  l o n g i t u d e  a f t e r  a f l i g h t  t ime 
of 145 h r s  0 4  min. 

T r a n s p o s i t i o n ,  Docking and E j e c t i o n  (TD&E) 

A t  about t h r e e  hours  a f t e r  l i f t o f f  and 25  minutes  a f t e r  t h e  
T L I  burn ,  t h e  Apollo 11 crew w i l l  s e p a r a t e  t h e  command/service 
module from t h e  s p a c e c r a f t  l u n a r  module a d a p t e r  (SLA), t h r u s t  o u t  
away from t h e  S-IVB, t u r n  around and move back i n  f o r  docking w i t h  
t h e  l u n a r  module. Docking should  t a k e  p l a c e  a t  about  t h r e e  hours  
and 2 1  minutes  GET, and a f t e r  t h e  crew confirms a l l  docking l a t c h e s  
s o l i d l y  engaged, t hey  w i l l  connect  t h e  CSM-to-LM u m b i l i c a l s  and 
p r e s s u r i z e  t h e  LM w i t h  t h e  command module surge  t a n k .  A t  about  4:09 
GET, t h e  s p a c e c r a f t  w i l l  be e j e c t e d  from t h e  s p a c e c r a f t  LM a d a p t e r  
by s p r i n g  d e v i c e s  a t  t h e  f o u r  LM l a n d i n g  g e a r  "knee" a t t a c h  p o i n t s .  
The e j e c t i o n  s p r i n g s  w i l l  impar t  about  one f p s  v e l o c i t y  t o  t h e  
s p a c e c r a f t .  A 1 9 . 7  f p s  s e r v i c e  p r o p u l s i o n  system (SPS) e v a s i v e  
maneuver i n  p l ane  a t  4:39 GET w i l l  s e p a r a t e  t h e  s p a c e c r a f t  t o  a s a f e  
d i s t a n c e  f o r  t h e  S-IVB " s l i n g s h o t "  maneuver i n  which r e s i d u a l  launch 
v e h i c l e  l i q u i d  p r o p e l l a n t s  w i l l  be dumped through t h e  J - 2  engine  b e l l  
t o  p r o p e l 1  t h e  s t a g e  i n t o  a t r a j e c t o r y  p a s s i n g  behind t h e  Moon's 
t r a i l i n g  edge and on i n t o  s o l a r  o r b i t .  

. 

-more - 
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T r a n s l u n a r  Coas t  e 
Up t o  four midcourse  c o r r e c t i o n  b u r n s  are  p lanned  d u r i n g  t h e  

t r a n s l u n a r  c o a s t  p h a s e ,  depending  upon the  a c c u r a c y  of t h e  t r a j e c t o r y  
r e s u l t i n g  f rom t h e  T L I  maneuver.  If r e q u i r e d ,  t h e  midcourse  
c o r r e c t i o n  b u r n s  are p lanned  a t  T L I  +9 h o u r s ,  T L I  +24 h o u r s ,  l u n a r  
o r b i t  i n s e r t i o n  ( L O I )  -22 h o u r s  and L O 1  -5 h o u r s .  

Dur ing  c o a s t  p e r i o d s  betvieen midcourse  c o r r e c t i o n s ,  t h e  
s p a c e c r a f t  w i l l  be  i n  t h e  p a s s i v e  t h e r m a l  c o n t r o l  ( P T C )  or "ba rbecue"  
mode i n  which t h e  s p a c e c r a f t  w i l l  r o t a t e  s l o w l y  abou t  one a x i s  t o  
s t a b i l i z e  s p a c e c r a f t  t n e r m a l  r e s p o n s e  t o  t h e  c o n t i n u o u s  s o l a r  
e x p o s u r e .  

Lunar  O r b i t  I n s e r t i o n  (LOI) 

The f i r s t  o f  two l u n a r  o r b i t  i n s e r t i o n  b u r n s  w i l l  be made a t  
75:54:28  GET a t  an  a l t i t u d e  of a b o u t  80 nm above t h e  Moon. L O I - 1  
w i l l  have a nominal  r e t r o g r a d e  v e l o c i t y  change of 2,924 f p s  and w i l l  
i n s e r t  Apo l lo  11 i n t o  a 60x170-nm e l l i p t i c a l  l u n a r  o r b i t .  LOI-2 
two o r b i t s  l a t e r  a t  80:09:30 GET w i l l  a d j u s t  t h e  o r b i t  to a 54x65-nm 
o r b i t ,  which because  of p e r t u r b a t i o n s  of t h e  l u n a r  g r a v i t a t i o n a l  
p o t e n t i a l ,  w i l l  become c i r c u l a r  a t  60 nm at  t h e  t ime of r endezvous  
w i t h  t h e  LM. The b u r n  w i l l  b e  1 5 7 . 8  f p s  r e t r o g r a d e .  Both LO1 man- 
e u v e r s  w i l l  be  w i t h  t h e  SPS e n g i n e  n e a r  p e r i c y n t h i o n  when t h e  space -  
c r a f t  i s  b e h i n d  t h e  Moon and o u t  of c o n t a c t  w i t h  MSFN s t a t i o n s .  
After LOI-2 ( c i r c u l a r i z a t i o n ) ,  t h e  l u n a r  module p i l o t  w i l l  e n t e r  
t h e  l u n a r  module for a b r i e f  checkout  and r e t u r n  t o  t h e  command 
module. 

Lunar  Module3escent . .  Lunar  Landing  

The l u n a r  module w i l l  b e  manned and  checked  o u t  for undock- 
i n g  and subsequen t  l a n d i n g  on t h e  l u n a r  s u r f a c e  a t  Apo l lo  s i t e  2 .  
Undocking w i l l  t a k e  p l a c e  a t  100:09:50 GET p r i o r  to t h e  MSFN 
a c q u i s i t i o n  of s i g n a l .  A r e a d i a l l y  downward s e r v i c e  module RCS 
b u r n  of  2 . 5  f p s  w i l l  p l a c e  t h e  C S M  on an  e q u i p e r i o d  o r b i t  w i t h  
a maximum s e p a r a t i o n  of 2 . 2  nm one h a l f  r e v o l u t i o n  a f t e r  t h e  
s e p a r a t i o n  maneuver.  A t  t h i s  p o i n t ,  on l u n a r  f a r s i d e ,  t h e  d e s c e n t  
o r b i t  i n s e r t i o n  b u r n  ( D O I )  w i l l  be  made w i t h  t h e  l u n a r  module 
d e s c e n t  e n g i n e  f i r i n g  r e t r o g r a d e  7 4 . 2  f p s  a t  101:38:48  GET. The 
bu rn  w i l l  s t a r t  a t  1 0  p e r  c e n t  t h r o t t l e  for 15 seconds  and t h e  
r ema inde r  a t  40  p e r  c e n t  t h r o t t l e .  

2 p o i n t  a b o u t  1 4  d e g r e e s  uprange  of l a n d i n g  s i t e  2 .  
The D O 1  maneuver l o w e r s  LM p e r i c y n t h i o n  t o  50 ,000  f e e t  a t  

-more- 
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A three-phase powered descent  i n i t i a t i o n  (PDI) maneuver 
begins  a t  per icynth ion  at  102:53:13 GET us ing  t h e  LM descent  engine 
t o  brake the  veh ic l e  ou t  of t h e  descent  t r a n s f e r  o r b i t .  The guid- 
ance-cont ro l led  PDI  maneuver starts about 260 nm p r i o r  t o  touchdown, 
and i s  i n  r e t r o g r a d e  a t t i t u d e  t o  reduce v e l o c i t y  t o  e s s e n t i a l l y  ze ro  
a t  t h e  time v e r t i c a l  descent begins .  Spacec ra f t  a t t i t u d e s  range from 
windows down at  t h e  s tar t  of PDI ,  t o  windows up a s  t h e  s p a c e c r a f t  
reaches  45,000 f e e t  above t h e  l u n a r  s u r f a c e  and LM l and ing  radar 
d a t a  can be i n t e g r a t e d  by  t h e  LM guidance computer. The b rak ing  
phase ends a t  about 7,000 f e e t  above the  s u r f a c e  and the  s p a c e c r a f t  
i s  r o t a t e d  t o  an up r igh t  windows-forward a t t i t u d e .  The s t a r t  of t h e  
approach phase i s  c a l l e d  high g a t e ,  and t h e  s t a r t  of t h e  l and ing  
phase a t  500 f e e t  i s  c a l l e d  low g a t e .  

over from guidance c o n t r o l  as we l l  as v i s u a l  e v a l u a t i o n  of  t h e  land- 
i n g  s i t e .  The f i n a l  v e r t i c a l  descent  t o  touchdown begins  a t  about 
150 f e e t  when a l l  forward v e l o c i t y  i s  n u l l e d  o u t .  V e r t i c a l  descent  
ra te  w i l l  be t h r e e  fps .  Touchdown w i l l  t ake  p l ace  a t  102:47:ll GET. 

r 

Both t h e  approach phase and l and ing  phase al low p i l o t  t a k e -  

-more- 
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Lunar Surface Extravehicular Activity (EVA) 

Armstrong and Aldrin will spend about 22 hours on the 
lunar surface after lunar module touchdown at 102:47:11 
GET. Following extensive checkout o f  LM systems and prepara- 
tions for contingency ascent staging, the LM crew will eat 
and rest before depressurizing the LM for lunar surface 
EVA. Both crewmen will don portable life support system 
(PLSS) backpacks with oxygen purge system units (OPS) attach- 
ed. 

LM depressurization is scheduled for 112:30 GET with the 
commander being the first to egress the LM and step onto the 
lunar surface. His movements will be recorded on still and 
motion picture film by the lunar module pilot and by TV de- 
ployed by the commander prior to descending the ladder. The 
LM pilot will leave the LM about 25 minutes after the com- 
mander and both crewmen will collect samples of lunar material 
and deploy the Early Apollo Scientific Experiments Package 
(EASEP) and the solar wind composition (SWC) experiment. 

The commander, shortly after setting foot on the lunar 
surface, will collect a contingency sample o f  surface mater- 
ial and place it in his suit pocket. Later both crewmen will 
collect as much as 130 pounds of loose materials and core 
samples which will be stowed in air-tight sample return con- 
tainers f o r  return to Earth. 

Prior to sealing the SRC, the SWC experiment, which 
measures the elemental and isotopic constituents of the noble 
(inert) gases in the solar wind, is rolled up and placed in 
the container for return to Earth for analysis. Principal ex- 
perimenter is D r .  Johannes Geiss, University of Bern, Switzerland. 

The crew will photograph the landing site terrain 
and inspect the LM during the EVA. They can range out to 
about 100 feet from the LM. 

After both crewmen have ingressed the LM and have con- 
nected to the cabin suit circuit, they will doff the PLSS 
backpacks and jettison them along with other gear no longer 
needed, through the LM front hatch onto the lunar surface. 

The LM cabin will be repressurized about 2 hrs. 40 min. 
after EVA initiation to permit transfer by the crew to the 
LM life support systems. The LM will then be depressurized 
to jettison unnecessary equipment to the lunar surface and 
be repressurized. The crew will have a meal and rest period 
before preparing for ascent into lunar orbit and rendezvousing 
w i t h  the CSM. 

-more- 
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Lunar Sample Collection 

is housed in the modularized equipment stowage assembly (MESA) 
on the LM descent stage. The commander will unstow the equip- 
ment after adjusting to the lunar surface environment. 

Equipment for collecting and stowing lunar surface samples 

Items stowed in the MESA are as follows: 

* Black and white TV camera. 
* Large scoop for collecting bulk and documented samples 

of loose lunar surface material. 

* Extension handle that fits the large scoop, core tubes 
and hammer. 

* Tongs for collecting samples of rock and for picking up 
dropped tools. 

* Gnomon for vertical reference, color and dimension scale 
for lunar surface photography. 

trenching (with extension handle attached). 
* Hammer for driving core tubes, chipping rock and for 

* 35mm stereo camera 
* Two sample return containers (SRC) for returning up to 

l3O pounds of bulk and documented lunar samples. Items such as 
large and small sample bags, core tubes, gas analysis and lunar 
environment sample containers are stowed in the SRCs. Both 
containers are sealed after samples have been collected, docu- 
mented and stowed, and the crew will hoist them into the ascent 
stage by means of an equipment conveyor for transfer into the 
command module and subsequent return to Earth for analysis in 
the Lunar Receiving Laboratory. 

Additionally, a contingency lunar sample return container 
is stowed in the LM cabin for use by the commander during the 
early phases of his EVA. The device is a bag attached to an 
extending handle in which the commander will scoop up about one 
liter of lunar material. He then will jettison the handle and 
stow the contingency sample in his pressure suit pocket. 

. 

. 
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LM Ascent, Lunar O r b i t  Rendezvous 

Following t h e  22-hour l u n a r  s t a y  time dur ing  which t h e  
commander and l u n a r  module p i l o t  w i l l  deploy t h e  E a r l y  Apollo 
S c i e n t i f i c  Experiments Package (EASEP), t h e  S o l a r  Wind Composition 
(SWC)  experiment,  and g a t h e r  l u n a r  s o i l  samples, t h e  LM ascen t  
stage w i l l  l i f t  off the l u n a r  s u r f a c e  t o  begin  the rendezvous sequence 
wi th  the o r b i t i n g  CSM. I g n i t i o n  of the LM ascen t  engine w i l l  be at  
124:23:21 f o r  a 7 min 1 4  s e e  burn w i t h  a t o t a l  v e l o c i t y  of 6 ,055  f p s .  
Powered a scen t  i s  i n  two phases:  v e r t i c a l  a scen t  f o r  t e r r a i n  c l e a r -  
ance and t h e  o r b i t a l  i n s e r t i o n  phase.  P i tchover  a long  t h e  d e s i r e d  
launch azimuth begins  as t h e  v e r t i c a l  a scen t  r a t e  reached 50 f p s  
about 1 0  seconds a f t e r  l i f t o f f  a t  about 250 f e e t  i n  a l t i t u d e .  
I n s e r t i o n  i n t o  a 9 x 45-nm l u n a r  o r b i t  w i l l  t ake  p l a c e  about 166 
nm west of t h e  landing  s i t e .  

Following LM i n s e r t i o n  i n t o  l u n a r  o r b i t ,  t h e  LM crew w i l l  
compute onboard t h e  fou r  major maneuvers f o r  rendezvous w i t h  t h e  
CSM which i s  about 255 nm ahead of t h e  LM a t  t h i s  p o i n t .  A l l  
maneuvers i n  t h e  sequence w i l l  be made w i t h  t h e  LM RCS t h r u s t e r s .  
The premission rendezvous sequence maneuvers, t imes and v e l o c i t i e s  
which l i k e l y  w i l l  d i f f e r  s l i g h t l y  i n  r e a l  t ime,  a r e  as fol lows:  

I 
I 
I 
I I 

- 

* 
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Concen t r i c  sequence i n i t i a t e  (CSI) :  A t  f i rst  LM apolune a f t e r  
i n s e r t i o n  125:21:20 GET, 49 f p s  p o s i g r a d e ,  f o l l o w i n g  some 20 minu tes  
of LM rendezvous radar t r a c k i n g  and CSM sextant/VHF r a n g i n g  nav i -  
g a t i o n .  C S I  w i l l  b e  targeted t o  p l a c e  t h e  LN i n  an o r b i t  15 nm 
below t h e  CSM a t  the  time of t h e  l a t e r  c o n s t a n t  d e l t a  h e i g h t  ( C D H )  
maneuver. The CSI  burn  may a l s o  i n i l . i a t e  c o r r e c t i o n s  for any  out-of-  
p l a n e  d i s p e r s i o n s  r e s u l t i n g  from i n s e r t i o n  azimuth e r r o r s .  R e s u l t i n g  
LM o r b i t  a f t e r  CSI w i l l  be 45.5 x 4 4 . 2  nm and w i l l  have a ca tchup 
r a t e  t o  t h e  CSM o f  .072 degrees  p e r  minute.  

Another p l a n e  c o r r e c t i o n  i s  p o s s i b l e  abou t  2 9  minutes  a f t e r  CSI 
at  t h e  noda l  c r o s s i n g  of t h e  CSM and LM o r b i t s  t o  p l a c e  b o t h  v e h i c l e s  
a t  a common node a t  t h e  time of t h e  CDH maneuver a t  1 2 6 : 1 9 : 4 0  GET. 

T e r m i n a l  phase i n i t i a t e  ( T P I ) :  T h i s  maneuver o c c u r s  a t  126:58:26 
and adds 24.6 f p s  a l o n g  t h e  l i n e  o f  sight toward t h e  CSM when t h e  
e l e v a t i o n  a n g l e  t o  t h e  C S M  r e a c h e s  26.6 degrees. The LM o r b i t  becomes 
61.2 x 43.2 nm and t h e  ca tchup r a t e  t o  t h e  CSM d e c r e a s e s  t o  .032 
degrees p e r  second,  or a c l o s i n g  ra te  of  1 3 1  f p s .  

Two midcourse c o r r e c t i o n  maneuvers w i l l  be made i f  needed ,  
fo l lowed by  f o u r  b r a k i n g  maneuvers a t :  127:39:43 GET, 1 1 . 5  f p s ;  
127:40:56, 9 . 8  f p s ;  127:42:35 GET, 4 .8  fps;  and a t  127:43:54 GET, 
4 . 7  f p s .  Docking nominal ly  w i l l  t ake  p l a c e  a t  128  hrs  GET t o  end 
three  and one-half  hour s  of t h e  rendezvous sequence .  

T r a n s e a r t h  I n j e c t i o n  ( T E I )  

The LM a s c e n t  stage w i l l  b e  j e t t i s o n e d  abou t  f o u r  hours  a f t e r  
hard docking  and the  CSM w i l l  make a 1 f p s  r e t r o g r a d e  s e p a r a t i o n  
maneuver. 

The nominal t r a n s e a r t h  i n j e c t i o n  burn w i l l  b e  at  135:24 GET 
f o l l o w i n g  59.5 hours  i n  l u n a r  o r b i t .  T E I  w i l l  take p l a c e  on t h e  
l u n a r  fars ide and w i l l  be a 3,293 f p s  p o s i g r a d e  SPS burn  o f  2 min 
29 s e e  d u r a t i o n  and w i l l  produce an e n t r y  v e l o c i t y  of 36,194 f p s  
a f t e r  a 59 .6  h r  t r a n s e a r t h  f l i g h t  t ime .  

An o p t i o n a l  T E I  p l an  f o r  f i v e  r e v o l u t i o n s  l a t e r  would a l low 
a crew r e s t  p e r i o d  b e f o r e  making the  maneuver. T E I  i g n i t i o n  under  
t h e  o p t i o n a l  p l a n  would t a k e  p l a c e  a t  145:23:45 GET wi th  a 3,698 f p s  
posigrade SPS burn producing  an  e n t r y  v e l o c i t y  o f  36,296 fps  and a 
t r a n s e a r t h  f l i g h t  time o f  51 .8  h r s .  

-more- 
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1 -  

T r a n s e a r t h  c o a s t  

bu rns  w i l l  be made if needed:  MCC-5 a t  TEI  +15 h r s ,  MCC-6 a t  
e n t r y  i n t e r f a c e  (EI=400,000 f e e t )  -15 h r s  and MCC-7 a t  E I  -3 h r s  

En t ry  , L a n d i n g  

a t  195:05:04 GET a t  a v e l o c i t y  of 36,194 f p s  and  w i l l  l a n d  some 
1,285 nm downrange from t h e  e n t r y - i n t e r f a c e  p o i n t  u s i n g  t h e  space -  
c r a f t ' s  l i f t i n g  c h a r a c t e r i s t i c s  t o  r e a c h  t h e  l a n d i n g  p o i n t .  Touch- 
down w i l l  be a t  195:19:05 a t  10.6 d e g r e e s  n o r t h  l a t i t u d e  by 172 .4  

Three c o r r i d o r - c o n t r o l  t r a n s e a r t h  midcourse  c o r r e c t i o n  

Apol lo  11 w i l l  e n c o u n t e r  t h e  E a r t h ' s  a tmosphere  (400,000 f e e t )  

west l o n g i t u d e .  

-more- 
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RECOVERY OPERATIONS, QUARANTINE 

The prime recovery l i n e  f o r  Apollo 11 i s  t h e  mid-Pacific a long  
t h e  175th west meridian of l ong i tude  above 15  degrees  n o r t h  l a t i t u d e ,  
and jogging t o  165  degrees west l ong i tude  below t h e  equator .  The 
a i r c r a f t  c a r r i e r  USS Hornet, Apollo 11 prime recovery s h i p ,  w i l l  be 
s t a t i o n e d  n e a r  t h e  end-of-mission aiming po in t  p r i o r  t o  e n t r y .  

on time Ju ly  16 w i l l  be a t  10.6 degrees  n o r t h  by 172 .5  degrees  west 
a t  a ground e l apsed  t i m e  o f  195 h r s  15 min. 

The l a t i t u d e  of splashdown depends upon t h e  time of t h e  t r a n s -  
e a r t h  i n j e c t i o n  burn and t h e d e c l i n a t i o n  of t h e  Moon a t  t h e  time of 
the  burn. A s p a c e c r a f t  r e t u r n i n g  from a l u n a r  mission w i l l  e n t e r  t h e  
E a r t h ' s  atmosphere and s p l a s h  down a t  a p o i n t  on the  E a r t h ' s  f a r s i d e  
d i r e c t l y  oppos i te  t h e  Moon. T h i s  p o i n t ,  c a l l e d  t h e  an t ipode ,  i s  a 
p r o j e c t i o n  of a l i n e  from t h e  c e n t e r  of t h e  Moon through t h e  c e n t e r  
of t h e  E a r t h  t o  the  s u r f a c e  oppos i te  t h e  Moon. The mid-Pacif ic  
recovery l i n e  r o t a t e s  through the  an t ipode  once each 2 4  hours ,  and 
the  t r a n s e a r t h  i n j e c t i o n  burn w i l l  be t a r g e t e d  f o r  splashdown a long  
t h e  primary recovery l i n e .  

Other planned recovery l i n e s  f o r  l u n a r  missions a r e  t h e  E a s t  
P a c i f i c  l i n e  ex tending  roughly p a r a l l e l  t o  t he  c o a s t l i n e s  of North 
and South America; t h e  A t l a n t i c  Ocean l i n e  running a long  t h e  30th 
west meridian i n  t h e  no r the rn  hemisphere and a long  t h e  2 5 t h  west 
meridian i n  t h e  southern hemisphere, and t h e  Indian  Ocean a long  t h e  
6 5 t h  east  meridian.  

Splashdown f o r  a f u l l - d u r a t i o n  l u n a r  landing  mission launched 

Secondary landing  areas f o r  a p o s s i b l e  E a r t h  o r b i t a l  a l t e r n a t e  
mission are i n  t h r e e  zones---one i n  t h e  P a c i f i c  and two i n  t h e  
A t l a n t i c .  

Launch a b o r t  l anding  areas extend downrange 3 ,200  n a u t i c a l  
mi les  from Kennedy Space Center,  fanwise 50 nm above and below 
the  l i m i t s  of the v a r i a b l e  launch azimuth (72-106 d c p e e s ) .  Ships 

t he  i n s e r t i o n  t r a c k i n g  s h i p  USNS Vanguard and the  minesweeper- 
countermeasures s h i p  USS Ozark. 

on s t a t i o n  i n  t he  launch a b o r t  area w i l l  be t h e  d e s t r o y e r  CSS 

I n  a d d i t i o n  t o  t h e  primary recovery s h i p  l o c a t e d  on t h e  m i d -  
P a c i f i c  recovery l i n e  and s u r f a c e  vessels on t h e  A t l a n t i c  Ocean 
recovery l i n e  and i n  t h e  launch abor t  a r e a ,  13  H C - 1 3 0  a i r c r a f t  
w i l l  be on standby a t  seven s t a g i n g  bases  around r;he Ear tn :  Guam; 
H a w a i i ;  Bermuda; Lajes, Azores; Ascension I s l a n d ;  Mauri t ius  and 
t h e  Panama Canal Zone. 

-more- 
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Apollo 11 recovery  o p e r a t i o n s  w i l l  be d i r e c t e d  from t h e  
Recovery Opera t ions  Con t ro l  Room i n  the  Mission Con t ro l  Center and 
w i l l  be suppor ted  by t h e  A t l a n t i c  Recovery Con t ro l  Center,  Norfo lk ,  
V a . ,  and t h e  P a c i f i c  Recovery Con t ro l  Center, Kunia, Hawaii. 

Af te r  splashdown, t he  Apollo 11 crew w i l l  don b i o l o g i c a l  i s o l a -  
t i o n  garments passed  t o  them through the s p a c e c r a f t  h a t c h  by a 
recovery  swimmer. The crew w i l l  be c a r r i e d  by h e l i c o p t e r  t o  t he  
Hornet where t h e y  w i l l  e n t e r  a Mobile Q u a r a n t i n e  F a c i l i t y  (MQF) 
about  90 minutes  a f te r  l and ing .  The MQF, w i t h  crew aboard,  w i l l  be 
o f f l o a d e d  a t  Ford I s l a n d ,  Hawaii and loaded  on a C - 1 4 1  a i r c ra f t  
f o r  t h e  f l i g h t  t o  E l l i n g t o n  AFB, Texas,  and thence t r u c k e d  t o  t h e  
Lunar Rece iv ing  Laboratory (LRL) .  

l u n a r  l a n d i n g  mis s ion  and w i l l  go i n t o  the LRZ, C r e w  Recept ion  area 
f o r  a t o t a l  of 2 1  days q u a r a n t i n e  s t a r t i n g  from t h e  t ime they  l i f t e d  
o f f  t h e  l u n a r  s u r f a c e .  The command module w i l l  a r r ive  at t h e  LRL 
two o r  t h r e e  days l a t e r  t o  undergo a similar q u a r a n t i n e .  
material samples  w i l l  undergo a concur ren t  analysis i n  t h e  LRL 
Sample Opera t ions  area d u r i n g  the  q u a r a n t i n e  p e r i o d .  

The crew w i l l  a r r ive  a t  t h e  LRL on J u l y  27  f o l l o w i n g  a nominal 

Lunar 

Lunar Rece iv ing  Labora tory  

The Manned S p a c e c r a f t  Center  Lunar Rece iv ing  Labora tory  has 
as i t s  main f u n c t i o n  the  q u a r a n t i n e  and t e s t i n g  of  l u n a r  samples ,  
s p a c e c r a f t  and f l i g h t  crews for  p o s s i b l e  harmful  organisms brought  
back from the  l u n a r  s u r f a c e .  

D e t a i l e d  a n a l y s i s  o f  r e t u r n e d  l u n a r  samples w i l l  be  done i n  two 
phases - - - t ime-c r i t i ca l  i n v e s t i g a t i o n s  w i t h i n  t h e  q u a r a n t i n e  p e r i o d  
and pos t -qua ran t ine  s c i e n t i f i c  s t u d i e s  of l u n a r  samples repackaged and 
d i s t r i b u t e d  t o  p a r t i c i p a t i n g  s c i e n t i s t s  . 

e 

. 

There are 36 s c i e n t i s t s  and s c i e n t i f i c  groups s e l e c t e d  
i n  open world-wide compe t i t i on  on t h e  s c i e n t i f i c  merits of 
t h e i r  proposed exper iments .  They r e p r e s e n t  some 20 i n s t i t u -  
t i o n s  i n  A u s t r a l i a ,  Belgium, Canada, F i n l a n d ,  F e d e r a l  Republ ic  
o f  Germany, J apan ,  Swi t ze r l and  and t h e  United Kingdom. Major 
f i e l d s  o f  i n v e s t i g a t i o n  w i l l  be mineralogy and p e t r o l o g y ,  
chemical  and i s o t o p e  a n a l y s i s ,  p h y s i c a l  p r o p e r t i e s ,  and b io-  
chemical and o r g a n i c  a n a l y s i s .  

The crew r e c e p t i o n  area serves  as q u a r t e r s  f o r  t h e  f l i g h t  
crew and a t t e n d a n t  t e c h n i c i a n s  f o r  t h e  q u a r a n t i n e  p e r i o d  i n  
which t h e  p i l o t s  w i l l  be debr ie fed  and examined. The o t h e r  
crew r e c e p t i o n  area occupants  are p h y s i c i a n s ,  medical t ech -  
n i c i a n s ,  housekeepers  and cooks.  The CRA i s  a l s o  a cont ingency 
q u a r a n t i n e  area f o r  sample o p e r a t i o n s  area peop le  exposed t o  
s p i l l s  o r  vacuum s y s t e m  b r e a k s .  

Both t h e  crew r e c e p t i o n  area and t h e  sample o p e r a t i o n s  
a r e a  are con ta ined  w i t h i n  b i o l o g i c a l  b a r r i e r  s y s t e m s  t h a t  pro- 
t e c t  l u n a r  mater ia l s  from E a r t h  contaminat ion  as well  as pro-  
t e c t  t h e  o u t s i d e  world from p o s s i b l e  con tamina t ion  by  l u n a r  
mater ia l s .  

-more- 
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BIOLOGICAL ISOLATION 
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A n a l y s i s  of l u n a r  samples  w l l l  be  done i n  the sample o p e r a t i o n s  
a r e a ,  and x i 1 1  i n c l u d e  vacuum, m a g n e t i c s ,  g a s  a n a l y s i s ,  b i o l o g i c a l  
t e s t ,  r a d i a t i o n  c o u n t i n g  and p h y s i c a l - c h e m i c a l  t e s t  l a b o r a t o r i e s .  

a 
Lunar s a x p l e  r e t u r n  c o n t a i n e r s ,  or "rock boxes",  w i l l  f i rst  be  

brougkt  t o  t h e  vacuum l a b o r a t o r y  and Opened i n  tne  u l t r a - c l e a n  
vacuum s~ s t em.  After p r e l i m i n a r y  examina t ion ,  the samples  w i l l  b e  
repacxaged  for t r a n s f e r ,  s t i l l  under  vacuum, t o  t h e  gas a n a l y s i s ,  
b i o l o g i c a l  p r e p a r a t i o n ,  phys i ca l - chemica l  t e s t  and r a d i a t i o n  count -  
i n g  l a b o r a t o r i e s .  

The gas a n a l y s i s  l a b  w i l l  measure amounts and t y p e s  o f  gases 
produced by l u n a r  s amples ,  and geochemis t s  i n  t he  phys ica l - chemica l  
t e s t  l a b  w i l l  t e s t  t h e  samples  for t h e i r  r e a c t i o n s  t o  a t m o s p h e r i c  
g a s e s  and w a t e r  vapor .  A d d i t i o n a l l y ,  t he  phys ica l - chemica l  t e s t  
l a b  w i l l  make d e t a i l e d  s t u d i e s  o f  t h e  m i n e r a l o g i c ,  p e t r o l o g i c ,  
geochemical  and p h y s i c a l  p r o p e r t i e s  of t h e  samples .  

O t h e r  p o r t i o n s  of  l u n a r  samples  w i l l  t r a v e l  t h r o u g h  t h e  LRL 
vacuum s y s t e m  t o  t h e  b i o l o g i c a l  t e s t  l a b  where t h e y  w i l l  undergo 
t e s t s  t o  de t e rmine  i f  there i s  l i f e  i n  t h e  material that may 
r e p l i c a t e .  These t e s t s  w i l l  i n v o l v e  i n t r o d u c t i o n  of l u n a r s a m p l e s  
i n t o  small germ-free an ima l s  and p l a n t s .  The b i o l o g i c a l  t e s t  
l a b o r a t o r y  i s  made up of  s e v e r a l  smaller labs- - -b ioprep ,  b io -  
a n a l y s i s ,  ge rm- f ree ,  h i s t o l o g y ,  normal  animals ( amph ib ia  and 
i n v e r t e b r a t e s ) ,  i n c u b a t i o n ,  a n a e r o b i c  and t i s s u e  c u l t u r e ,  crew 
mic rob io logy  and p l a n t s .  

Some 50 fee t  below the  LRL ground f l o o r ,  t h e  r a d i a t i o n  c o u n t i n g  
l a b  w i l l  conduct  low-background r a d i o a c t i v e  assay o f  l u n a r  samples  
u s i n g  gamma r a y  s p e c t r o m e t r y  t e c h n i q u e s .  

on LRL, BIGS, and t h e  Mobile Q u a r a n t i n e  F a c i l i t y . )  
(See  Contaminat ion  C o n t r o l  Program s e c t i o n  f o r  more d e t a i l s  

-more- 
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SCHEDULE FOR TRANSPORT OF SAMPLES, SPACECRAFT, CREW 

- Samples 

recovery s h i p  t o  Johnston I s l a n d  where they  w i l l  be pu-c aboard 
a C - 1 4 1  and flown d i r e c t l y  t o  Houston and t h e  Lunar Receiving 
Laboratory (LRL). The samples s h m l d  a r r i v e  a t  E l l i n g t o n  A i r  
Force Base a t  about  27 hours a f t e r  recovery and rece ived  in  
t h e  LRL a t  about 9 o r  10 a . m .  CDT, J u l y  25. 

Spacec ra f t  

The s p a c e c r a f t  i s  scheduled t o  be brought aboard t h e  
recovery s h i p  about two hours a f t e r  recovery.  About 55 hours  
a f t e r  recovery t h e  s h i p  i s  expected t o  a r r i v e  i n  H a w a i i .  The 
s p a c e c r a f t  w i l l  be d e a c t i v a t e d  i n  H a w a i i  (Ford Island) between 
55 and 127 hours a f t e r  recovery.  A t  l3O hours  it is  scheduled 
t o  be loaded on a C-133 f o r  r e t u r n  t o  E l l i n g t o n  AFB. Est imated 
time of a r r i v a l  a t  t h e  LRL is  on J u l y  29 ,  140 hours a f te r  
recovery.  

Two h e l i c o p t e r s  w i l l  c a r r y  lsxar samples from t h e  

Crew 

The f l i g h t  crew is  expected t o  e n t e r  t h e  Mobile Quarant ine 
F a c i l i t y  (MQF) on t h e  recovery s h i p  abou t  90 minutes a f t e r  sp l a sh -  
down. The s h i p  i s  expected t o  a r r ive  in  H a w a i i  a t  recovery plus  
55 hours and t h e  Mobile Quarant ine  F a c i l i t y  w i l l  be t r a n s f e r r e d  
t o  a C - 1 4 1  aircraft  a t  recovery p l u s  57 hours.  The aircraft 
w i l l  l and  a t  E l l i n g t o n  AFB at  recovery p l u s  65 hours  and t h e  
MQF w i l l  a r r i v e  a t  t h e  LRL about  two hours l a t e r  ( J u l y  27) .  

-more - 
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LUNAR RECEIVING LABORATORY PROCEWRES TIMELINE (TENTATIVE) 

Sample Operations Area (SOAO) 

A r r i v a l  LRL Event Location 

Arrival 

Arr iva l  

p lus  5 hours 

p lus  8 hours 

plus  13 hours 

Sample containers  a r r i v e  crew C r e w  recept ion  area 
recept ion  a rea ,  o u t e r  covering 
checked, tapes  and films removed 

Container #1 introduced i n t o  Vacuum chamber l a b  
system 

Containers weighed 

F-25a chamber f o r  examination a f t e r  
containers  #1 and #2  

11 I t  11 

Transfer  contingency sample t o  11 11 It 

Containers s t e r i l i zed ,  dr ied i n  
atmospheric decontamination and 
passed i n t o  glove chamber F201 

Residual gas analyzed (from con- 
t a i n e r s )  

Open containers  

Weigh, preliminary exam of samples 
and first v i s u a l  inspec t ion  by 
preliminary evaluat ion team 

Remove samples t o  Radiation Count- 
ing,  Gas Analysis Lab &Minerology 
& Petrology Lab 

Preliminary information Radiation 
counting. Transfer  container  #1 
out of  chamber 

I n i t i a l  d e t a i l e d  exam by Pre- 
l iminary Evaluation Team Members 

S t e r i l e  sample t o  Bio prep (100  
g m s )  (24  t o  48 hr  prepara t ion  f o r  
ana lys i s )  
Monopole experiment 

11 I1 II 

I1 11 11 

11 I 1  11 

11 11 I t  

Vacuum chamber l a b  RCL- 
Basement Min-Pet 1st 
f l o o r  

Vacuum chamber l a b  

11 11 11 

Bio T e s t  a r e a  - 1st 
f l o o r  

Vacuum chamber l a b  

-more- * 
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Arrival LRL 

I t  plus 13 hours 

" plus 24 hours 

" plus 1-2 days 

" plus 4-5 days 

" plus about 7 - 
15 days 

I t  plus 1 5  days 

'' plus 17 days 

"plus 30 days 

Event Locat ion 

Transfer samples to Phys-Chem Lab Phys-Chem - 1st floor 
Detailed photography of samples and Vacuum chamber lab 
microscopic work 

All samples canned and remain in 
chamber 

Preparations of samples in bioprep Bio test labs - 1st 
lab for distribution to bio test floor 
labs. (Bacteriology, Virology, 
Germ-free mice) through TEI plus 
21 days 

Early release of phys-chem analy- Phys-Chem labs - 1st 
sis floor 

Detailed bio analysis & further Bio test & min-pet 

11 1 ,  11 

phys-chem analysis 1st floor 

Conventional samples transferred 1st floor 
to bio test area (24-48 hours 
preparation for analysis) 

Bio test begins on additional 1st floor 
bacteriological, virological, 
microbiological invertebrates, 
(fish, shrimp,ogsters), birds, 
mice, lower invertebrates (house- 
fly, moth, german cockroach, etc), 
plants (about 20) (through 
approximately arrival plus 30 days) 

Bio test info released on pre- 1st floor 
liminary findings 

Samples go to thin section lab 1st floor 
(first time outside barrier) for 
preparation and shipment to 
principal investigators 

-more- 
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APOLLO 11 GO/NO-GO DECISION POINTS 

Like Apollo 8 and 10, Apollo 11 will be flown on a 
step-by-step commit point or go/no-go basis in which the 
decisions will be made prior to each maneuver whether to 
continue the mission or to switch to one of the possible 
alternate missions. The go/no-go decisions will be made 
by the flight control teams in Mission Control Center jointly 
with the flight crew. 

Go/no-go decisions will be made prior to the following events: 

* Launch phase go/no-go at 10 min GET for orbit 
insertion 

* Translunar injection 
* Transposition, docking and LM extraction 
* Each translunar midcourse correction burn 
* Lunar orbit insertion burns Nos. 1 and 2 
* CSM-LM undocking and separation 
* LM descent orbit insertion 
* LM powered descent initiation 
* LM landing 
* Periodic go/no-gos during lunar stay 
* Lunar surface extravehicular activity 
* LM ascent and rendezvous (A no-go would delay ascent 
one revolution) 

* Transearth injection burn (no-go would delay TEI one 
or more revolutions to allow maneuver preparations to 
be completed) 

* Each transearth midcourse correction burn. 
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APOLLO 11 ALTERNATE MISSIONS 

Six Apollo 11 alternate missions, each aimed toward 
meeting the maximum number of mission objectives and gaining 
maximum Apollo systems experience, have been evolved for real- 
time choice by the mission director. The alternate missions 
are summarized as follows: 

Alternate 1 - S-IVB fils prior to Earth orbit insertion: 
CSM only contingency orbit insertion (COI) with service propul- 
sion system. The mission in Earth orbit would follow the lunar 
mission timeline as closely as possible and would include SPS 
burns similar in duration to LO1 and TEI, while at the same time 
retaining an RCS deorbit capability. Landing would be targeted 
as closely as possible to the original aiming point. 

Alternate 2 - S-IVB fails to restart for TLI: CSM would 
dock with and extract the LM as soon as possible and perform 
an Earth orbit mission, including docked DPS burns and possibly 
CSM-active rendezvous along the lunar mission timeline, with 
landing at the original aiming point. Failure to extract the 
LM would result in an Alternate 1 type mission. 

Alternate 3 - No-go for nominal TLI because of orbital 
conditions or insufficient S-IYB propellants: TLI retargeted for 
lunar mission if possible; if not possible, Alternake 2 would be 
followed. The S-IVB would be restarted for a high-ellipse injec- 
tion provided an apogee greater than 35,000 nm could be achieved. 
If propellants available in the S-IVB ','e?e too low to reach the 
35,000 nm apogee, the TLI burn would be targeted out of plane and 
an Earth orbit mission along the lunar mission timeline would be 
flown . 

Depending upon the quantity of S-IVB propellant available 
for a TLI-type burn that would produce an apogee greater than 
35,000 nm, Alternate 3 is broken down into four subalternates: 

Alternate 3A - Propellant insufficient to reach 35,000 rim 

Alternate 3B - Propellant sufficient to reach apogee between 
35,000 and 65,000 nm 

Alternate 3C - Propellant sufficient to reach apogee between 
65,000 and 200,000 nm 

Alternate 39 - Propellant sufficient to reach apogee of 
200,000 nm or greater; this alternate would 
be a near-nominal TLI burn and midcourse 
correction burn No. 1 would be targeted to 
adjust to a free-return trajectory. 

- more - 
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Alternate 4 - Non-nominal or early shut8o.m TLI burn: 
Real-time decision would be rade on whether to attempt a 
lunar mission or an Earth orbit mission, depending upon 
when TLI cutoff occurs. A lunar mission would be possible 
if cutoff t o o k  place during the last 40 to 45 seconds of 
the TLI burn. Any alternate mission chosen would  include 
adjusting the trajectory to fit one of the above listed 
alternates and touchdown at the nominal mid-Pacific target 
point. 

and docking: CSM would continue alone f o r  a circumlunar or 
lunar orbit mission, depending upon spacecraft systems status. 

Alternate 5 - Failure of LM to eject after transposition 

Alternate 6 - LM systems failure in lunar orbit: Mission 
would be modified in real time to gain the maximum of LM systems 
experience within limits of crew safety and time. I f  the LM 
descent propulsion system operated normally, the LM would be 
retained for DPS backua transearth injection; if the DPS were 
no-go, the entire LM would be jettisoned prior to TEI. 

- more - 
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ABORT MODES 

The Apollo 11 m i s s i o n  can be  a b o r t e d  a t  any t ime 
d u r i n g  t h e  launch  phase or t e r m i n a t e d  du r ing  l a t e r  phases  
a f t e r  a s u c c e s s f u l  i n s e r t i o n  i n t o  E a r t h  o r b i t .  

Abort m.odes can be summarized as f o l l o w s :  - 1  
I 

. I  
Launch phase -- 

;;ode I - Launch escape  s y s t e m  (LES) tower p r o p e l s  
command module away f rom launch v e h i c l e .  T h i s  mode i s  i n  
e f f e c t  from about  T-45 minutes  when LES i s  armed u n t i l  LES 
tower j e t t i s o n  a t  3:07 GET and command module l a n d i n g  p o i n t  
can range from t h e  Launch Complex 39A area to 400 nm downrange. 

Mode I1 - Begins when LES tower i s  j e t t i s o n e d  and runs  
u n t i l  t h e  SPS can be used to i n s e r t  t h e  CSM i n t o  a safe  E a r t h  
o r b i t  (9:22 GET) o r  u n t i l  l a n d i n g  p o i n t s  approach t h e  Afr ican  
c o a s t .  Mode I1 r e q u i r e s  manual s e p a r a t i o n ,  e n t r y  o r i e n t a t i o n  and 
f u l l - l i f t  e n t r y  wi th  l a n d i n g  between 350 and 3,200 nm downrange. 

Mode I11 - Begins when f u l l - l i f t  l a n d i n g  ~ o i n t  reached. 
3,200 nm (3,560 s m ,  5,931 km) and ex tends  through E a r t h  o r b i t a l  
i n s e r t i o n .  The CSM would s e p a r a t e  from t h e  launch  v e h i c l e ,  and 
if n e c e s s a r y ,  an SPS r e t r o g r a d e  burn would be made, and t h e  com- 
mand module would b e  flown h a l f - l i f t  t o  e n t r y  and l a n d i n g  a t  
approximate ly  3,350 nm (3,852 s m ,  6,197 km) downrange. 

could b e  used t o  i n s e r t  t h e  CSM i n t o  an  E a r t h  p a r k i n g  o r b i t  -- 
from about  9 : 2 2  GET. The SPS burn i n t o  o r b i t  would be made 
two minutes  a f t e r  s e p a r a t i o n  from t h e  S-IVB and t h e  mis s ion  
would con t inue  as an E a r t h  o r b i t  a l t e r n a t e .  Mode I V  i s  pre-  
f e r r e d  o v e r  Mode 111. A v a r i a t i o n  o f  Mode I V  i s  t h e  apogee 
k i c k  i n  which t h e  SPS would b e  i g n i t e d  a t  f i r s t  apogee to raise 
p e r i g e e  for a safe  o r b i t .  

Deep Space Aborts  

Mode I V  and Apogee Kick - Begins a f t e r  t h e  p o i n t  t h e  SPS 

Trans luna r  I n j e c t i o n  Phase -- 
Aborts  d u r i n g  the  t r a n s l u n a r  i n j e c t i o n  phase  are only  

a remote p o s s i b l y ,  bu t  if an  a b o r t  became necessa ry  d u r i n g  the  
T L I  maneuver, an SPS r e t r o g r a d e  burn  could  be made to produce 
s p a c e c r a f t  e n t r y .  Th i s  mode of a b o r t  would be used  on ly  i n  t h e  
even t  of an  extreme emergency t h a t  a f f e c t e d  crew s a f e t y .  The 
s p a c e c r a f t  l a n d i n g  p o i n t  would vary  w i t h  launch  azimuth and l e n g t h  
of t h e  T L I  bu rn .  Another TLI  a b o r t  s i t u a t i o n  would be  used if a 
ma l func t ion  cropped up a f t e r  i n j e c t i o n .  A r e t r o g r a d e  SPS burn  
at  about  90 minutes  a f t e r  T L I  s h u t o f f  would a l low t a r g e t i n g  to l and  
on t h e  A t l a n t i c  Ocean recovery  l i n e .  

-more- 
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Trans lunar  Coast phase -- 

Aborts a r i s i n g  dur ing  t h e  three-day t r a n s l u n a r  coas t  
phase would be similar i n  n a t u r e  t o  t h e  90-minute T L I  a b o r t .  
Aborts from deep space b r i n g  i n t o  t h e  p lay  t h e  Moon's a n t i -  
pode ( l i n e  p r o j e c t e d  from Moon's c e n t e r  through E a r t h ' s  Center 
t o  t h e  s u r f a c e  oppos i te  t h e  Moon) and t h e  e f f e c t  of t h e  E a r t h ' s  
r o t a t i o n  upon t h e  geographica l  l o c a t i o n  of t h e  an t ipode .  Abort 
t imes would be s e l e c t e d  f o r  landing  when t h e  165 degree west 
l ong i tude  l i n e  c ros ses  t h e  an t ipode .  The mid-Pacif ic  recovery 
l i n e  c ros ses  t h e  an t ipode  once each 24 hours, and i f  a time- 
c r i t i c a l  s i t u a t i o n  f o r c e s  an a b o r t  e a r l i e r  t han  t h e  s e l e c t e d  
f i x e d  abor t  t imes ,  l andings  would be t a r g e t e d  for t h e  A t l a n t i c  
Ocean, West P a c i f i c  or Ind ian  Ocean recovery l i n e s  i n  t h a t  o r d e r  
of  p re fe rence .  When t h e  s p a c e c r a f t  e n t e r s  t h e  Moon's sphere  
of i n f l u e n c e ,  a circumlunar a b o r t  becomes f a s t e r  t han  an a t tempt  
t o  r e t u r n  d i r e c t l y  t o  Ea r th .  

Lunar O r b i t  I n s e r t i o n  phase -- 
E a r l y  SPS shutdowns dur ing  t h e  l u n a r  o r b i t  i n s e r t i o n  

burn ( L O I )  a r e  covered by  t h r e e  modes i n  t h e  Apollo 11 mission.  
A l l  t h r e e  modes would r e s u l t  i n  t h e  CM l and ing  a t  t h e  E a r t h  
l a t i t u d e  of t h e  Moon ant ipode  a t  t h e  time t h e  abor t  was per- 
formed. 

Mode I would be a LM DPS posigrade burn i n t o  an E a r t h -  
r e t u r n  t r a j e c t o r y  about two hours ( a t  next  p e r i c y n t h i o n )  
a f t e r  an LO1 shutdown dur ing  t h e  f irst  two minutes of  t h e  LO1 
burn.  

Mode 11, for SPS shutdown between two and t h r e e  minutes 
a f t e r  i g n i t i o n ,  would use t h e  LM DPS engine t o  a d j u s t  t h e  o r b i t  
t o  a s a f e ,  non-lunar impact t r a j e c t o r y  followed by  a second 
DPS pos igrade  burn a t  next  pe r i cyn th ion  t a r g e t e d  for t h e  m i d -  
P a c i f i c  recovery l i n e .  

Mode 111, from t h r e e  minutes a f t e r  LO1 i g n i t i o n  u n t i l  
normal c u t o f f ,  would al low t h e  s p a c e c r a f t  t o  coas t  through one 
or two l u n a r  o r b i t s  be fo re  doing a DPS pos igrade  burn a t  p e r i -  
cynthion t a r g e t e d  f o r  t h e  mid-Pacific recovery l i n e .  

Lunar O r b i t  Phase -- 
If dur ing  l u n a r  park ing  o r b i t  i t  became necessary t o  

a b o r t ,  t h e  t r a n s e a r t h  i n j e c t i o n  ( T E I )  burn would be made e a r l y  
and would t a r g e t  s p a c e c r a f t  l and ing  t o  t h e  mid-Pacific 
recovery l i n e .  

-more- 
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T r a n s e a r t h  I n j e c t i o n  p h a s e  -- 
E a r l y  shutdown of t h e  T E I  b u r n  be tween i g n i t i o n  and 

two m i n u t e s  would c a u s e  a Mode I11 a b o r t  and a SPS p o s i s r a d e  
T E I  b u r n  would b e  made a t  a l a t e r  p e r i c y n t h i o n .  C u t o f f s  
a f t e r  two m i n u t e s  T E I  b u r n  time would c a l l  f o r  a Mode I 
a b o r t - - r e s t a r t  o f  SPS as soon  as p o s s i b l e  for E a r t h - r e t u r n  
t r a j e c t o r y .  Both modes p r o d u c e  m i d - P a c i f i c  r e c o v e r y  l i n e  
l a n d i n g s  n e a r  t h e  l a t i t u d e  of t h e  a n t i p o d e  a t  t h e  time of 
t h e  TEI b u r n .  

T r a n s e a r t h  Coas t  p h a s e  -- 

Adjus tmen t s  of t h e  l a n d i n g  p o i n t  are p o s s i b l e  d u r i n g  
t h e  t r a n s e a r t h  coast  t h r o u g h  b u r n s  w i t h  t h e  SPS or t h e  s e r v i c e  
module RCS t h r u s t e r s ,  b u t  i n  gene ra l ,  t h e s e  a r e  c o v e r e d  i n  t h e  
d i s c u s s i o n  o f  t r a n s e a r t h  midcour se  c o r r e c t i o n s .  No abor t  b u r n s  
w i l l  be made l a t e r  t h a n  2 4  h o u r s  p r i o r  to e n t r y  t o  a v o i d  e f f e c t s  
upon CM e n t r y  v e l o c i t y  and f l i g h t  p a t h  a n g l e .  
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APOLLO 11 ONBOARD TELEVISION 

Two t e l e v i s i o n  cameras w i l l  be c a r r i e d  aboard  Apollo 11. 
A c o l o r  camera of t h e  type  used on Apollo 1 0  w i l l  b e  stowed 
for use  aboard  t h e  command module, and t h e  black-and-white 
Apollo l u n a r  t e l e v i s i o n  camera w i l l  b e  stowed i n  t h e  LM des- 
cent  s t a g e  for t e l e v i s i n g  back to E a r t h  a real-t ime r e c o r d  
of man's f irst  s t e p  on to  t h e  Moon. 

The l u n a r  t e l e v i s i o n  camera weighs 7 .25  pounds and draws 
6 . 5  watts of 24-32 v o l t s  D C  power. Scan r a t e  i s  1 0  f rames-per-  
second a t  320 l i nes -pe r - f r ame .  The camera body i s  10.6 i n c h e s  
l o n g ,  6 . 5  i n c h e s  wide and 3.4 i n c h e s  deep. The bayonet  l e n s  
mount p e r m i t s  l e n s  changes b y  a crewman i n  a p r e s s u r i z e d  s u i t .  
Two l e n s e s ,  a wideangle  l e n s  for close-ups and l a r g e  areas, 
and a l u n a r  day l e n s  for viewing l u n a r  s u r f a c e  f e a t u r e s  and 
a c t i v i t i e s  i n  t he  n e a r  f i e l d  of view w i t h  s u n l i g h t  i l l u m i n a t i o n ,  
w i l l  be p rov ided  for t h e  l u n a r  TV camera. 

The black-and-white l u n a r  t e l e v i s i o n  camera i s  stowed i n  
t h e  MESA (Modular Equipment Stowage Assembly) i n  t h e  LM d e s c e n t  
s t a g e  and w i l l  be powered up b e f o r e  Armstrong s tar ts  down t h e  
LM l a d d e r .  When he p u l l s  t h e  l a n y a r d  to deploy  t h e  MESA, t h e  
TV camera w i l l  a l s o  swing down on t h e  MESA to t h e  left of t h e  
l a d d e r  (as viewed from LM f r o n t )  and r e l a y  a TV p i c t u r e  of h i s  
i n i t i a l  s t e p s  on t h e  Moon. Armstrong l a t e r  w i l l  mount t h e  TV 
camera on a t r i p o d  some d i s t a n c e  away from t h e  LM a f t e r  A l d r i n  
h a s  descended to t h e  s u r f a c e .  The camera w i l l  be l e f t  untended 
to cover  t h e  c rew ' s  a c t i v i t i e s  d u r i n g  t h e  remainder  of t h e  EVA. 

The Apollo l u n a r  t e l e v i s i o n  camera i s  b u i l t  b y  Westinghouse 
E l e c t r i c  Corp.,  Aerospace D i v i s i o n ,  B a l t i m o r e ,  Md. 

The c o l o r  TV camera i s  a 12-pound Westinghouse camera 
w i t h  a zoom l e n s  for wideangle  or close-up u s e ,  and h a s  a t h r e e -  
i n c h  moni tor  which can b e  mounted on t h e  camera or i n  the  
command module. The c o l o r  camera o u t p u t s  a s t a n d a r d  525- l ine ,  
30 frame-per-second s i g n a l  i n  c o l o r  b y  use  of a r o t a t i n g  c o l o r  
wheel .  The black-and-white s i g n a l  from t h e  s p a c e c r a f t  w i l l  
be conver ted  to c o l o r  a t  t h e  Miss ion  Con t ro l  Cen te r .  

The f o l l o w i n g  i s  a p r e l i m i n a r y  p l a n  for TV p a s s e s  based 
upon a 9 :32  a . m .  EDT, J u l y  16 l aunch .  

-more- 



Date 

J u l y  17 

J u l y  18  

J u l y  19 

J u l y  20 

J u l y  2 1  

J u l y  21 

# J u l y  22 

I J u l y  23 

I 

3 
(D 

T i m e s  of Planned  

7:32 - 7:47  p.m. 

7:32 - 7 :47  p.m. 

4:02 - 4 : 1 7  p.m. 

TV (EDT) 

l : 5 2  - 2:22 p.m. 

1 : 5 7  - 2:07  a.m. 

2:12 - 4:52 a . m .  

9 : 0 2  - 9:17  p.m. 

7:02 - 7 :17  p.m. 

TENTATIVE APOLLO 11 TV TIMES 

GET P r i m e  S i t e  - 
34:00-34:15 Go lds tone  

58: 00-58: 15 Golds tone  

78:30-78:45 Go lds tone  

100: 20-100: 50 Madrid 

112:  25-112: 35 Go lds tone  

112:40-115:20 *Parkes  

155 : 30-155: 45 Golds  t o n e  

177 :  30-177:45 Go lds tone  

* Honeysuckle  w i l l  t a p e  t h e  P a r k e s  p a s s  and s h i p  t a p e  t o  MSC. 

.. ... 

m 

Event 

T r a n s l u n a r  Coast 

T r a n s l u n a r  Coas t  

L u n a r  O r b i t  ( g e n e r a l  s u r -  
face s h o t s )  

CM/LM F o r m a t i o n  F l y i n g  

Land ing  S i t e  T r a c k i n g  

B lack  a n d  Whi te  L u n a r  
S u r f a c e  

T r a n s e a r t h  Coast 

T r a n s e a r t h  Coast 

I 
4 
W 
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APOLLO 11 PHOTOGRAPHIC TASKS --_--- 
Still and motion pictures will be made of most spacecraft 

maneuvers as well as of the lunar surface and of crew activities 
in the Apollo 11 cabin. During lunar surface activities after 
lunar module touchdown and the two hour 40 minute EVA, emphasis 
will be on photographic documentation of crew mobility, lunar 
surface features and lunar material sample collection. 

Camera equipment carried on Apollo 11 consists of one 70mm 
Hasselblad electric camera stowed aboard the command module, 
two Hasselblad 7 O m m  lunar surface superwide angle cameras stowed 
aboard the LM and a 35mm stereo close-up camera in the LM MESA. 

The 2.3 pound Hasselblad superwide angle camera in the LM 
is fitted with a 3 8 m m  f/4.5 Zeiss Biogon lens with a focusing 
range from 12 inches to infinity. Shutter speeds range from 
time exposure and one second to l/jOO second. The angular field 
of view with the 38mm lens is 7 1  degrees vertical and horizontal 
on the square-format film frame. 

The command module Hasselblad electric camera is normally 
fitted with an 80mm f/2.8 Zeiss Planar lens, but bayonet-mount 
60mm and 25@mm lens may be substituted for special tasks. The 
80mm lens has a focusing range from three feet to infinity and 
has a field of view of 38 degrees vertical and horizontal. 

0 
Stowed with the Hasselblads are such associated items as 

a spotmeter, ringsight, polarizing filter, and film magazines. 
Both versions of the Hasselblad accept the same type film 
magazine . 

F o r  motion pictures, two Maurer 1 6 m m  data acquisition 
cameras (one in the CSM, one in the LM) with variable frame 
speed (1, 6, 12 and 24 frames per second) will be used. The 
cameras each weigh 2.8 pounds with a l3O-foot film magazine 
attached. The command module 1 6 m m  camera will have lenses of 
5, 18 and 7 5 m m  focal length available, while the LM camera will 
be fitted with the 18mn wideangle lens. Motion picture camera 
accessories include a right-angle mirror, a power cable and a 
command module boresight window bracket. 

-more- 



-80- 

During t h e  l u n a r  s u r f a c e  e x t r a v e h i c u l a r  a c t i v i t y ,  t h e  
commander w i l l  be f i lmed b y  t h e  LM p i l o t  with t h e  LM 1 6 m m  
camera a t  normal o r  near-normal frame ra tes  ( 2 4  and 1 2  f p s ) ,  
but  when he l eaves  t h e  LM to j o i n  t h e  commander, he w i l l  switch 
to a one frame-per-second r a t e .  The camera w i l l  be mounted 
i n s i d e  t h e  LM looking  through t h e  r ight-hand window. The 18mm 
l e n s  has  a h o r i z o n t a l  f i e l d  of  view of  32 degrees  and a v e r t i c a l  
f i e l d  of view of  23  degrees .  A t  one f p s ,  a 130-fOot 16m maga- 
z ine  w i l l  run  out  i n  87 minutes i n  r e a l  t ime;  p r o j e c t e d  a t  t h e  
s t anda rd  2 4  f p s ,  t h e  f i l m  would compress t h e  87 minutes to 3.6  
minutes.  

Armstrong and Aldrin w i l l  use the  Hasselblad l u n a r  s u r f a c e  
camera e x t e n s i v e l y  dur ing  t h e i r  s u r f a c e  EVA t o  document each of  
t h e i r  major t a s k s .  Add i t iona l ly ,  they w i l l  make a 360-degree 
over lapping  panorama sequence of s t i l l  photos o f  t h e  l u n a r  h o r i -  
zon, photograph s u r f a c e  f e a t u r e s  i n  t h e  immediate a r e a ,  make 
close-ups of g e o l o g i c a l  samples and the  a r e a  f rom which they  
were c o l l e c t e d  and r eco rd  on f i l m  the  appearance and cond i t ion  
of t h e  l u n a r  module a f t e r  landing .  

Stowed i n  t h e  MESA i s  a 35mm s t e r e o  close-up camera which 
shoots  2 4 m  square c o l o r  s t e r e o  p a i r s  w i th  an image s c a l e  of  one- 
h a l f  a c t u a l  s i z e .  The camera i s  f i x e d  focus and i s  equipped 
with a s tand-off  hood to p o s i t i o n  t h e  camera a t  t h e  proper  focus  
d i s t a n c e .  A long  handle permi ts  an EVA crewman to p o s i t i o n  the  
camera wi thout  s tooping  f o r  s u r f a c e  o b j e c t  photography. D e t a i l  
as small as 40 microns can be recorded .  

A battery-powered e l e c t r o n i c  f l a s h  provides  i l l u m i n a t i o n .  
Film capac i ty  i s  a minimum of 1 0 0  s t e r e o  p a i r s .  

The s t e r e o  close-up camera w i l l  permit  t h e  Apollo 11 landing  
crew t o  photograph s i g n i f i c a n t  s u r f a c e  s t r u c t u r e  phenomena which 
would remain i n t a c t  only i n  t h e  l u n a r  environment, such as f i n e  
powdery d e p o s i t s ,  cracks o r  ho le s  and adhesion of p a r t i c l e s .  

stowed i n  t h e  commander's contingency sample c o n t a i n e r  pocket 
and t h e  camera body w i l l  be l e f t  on t h e  l u n a r  s u r f a c e .  

Near t h e  end of  EVA, t h e  f i l m  c a s e t t e  w i l l  be removed and 

-more- 
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LUNAR DESCRIPTION 

. 

Terrain - Mountainous and c ra te r -p i t ted ,  the fonner 
r i s i n g  thousands of feet and the la t te r  ranging f r o m  a few 
inches t o  180 miles i n  diameter. The c r a t e r s  are thought 
t o  be formed by the impact of meteorites.  The surface i s  
covered wlth a l aye r  of fine-grained material resembling 
s i l t  o r  sand, as well as small rocks and boulders. 

Environment - No air, no wlnd, and no moisture. The 
temperature ranges from 243 degrees i n  the two-week lunar  
day t o  279 degrees below zero i n  the two-week luna r  night. 
G r a v i t y  i s  one-sixth tha t  of Earth. Micrometeoroids pe l t  the 
Moon ( t h e r e  is no atmosphere t o  burn them up). Radiation 
might present  a problem during periods of unusual s o l a r  a c t i v i t y .  

Dark S i d e  - The dark or hidden side of the Moon no longer  
is a complete mystery. It was fi%t photographed by a Russian 
c r a f t  and s ince then has been photographed many times, par t icu-  
l a r l y  by N A S A ' s  Lunar Orbi te r  spacecraf t  and Apollo 8. 

O r 1  i n  - There i s  st i l l  no agreement among s c i e n t i s t s  
on the + or g i n  of t he  Moon. The three theories:  (1) the Moon 
once was part of Earth and sp l i t  off i n t o  i t s  own o r b i t ,  (2) 
it  evolved as a separate body at  the same time as Earth,  and 
(3)  it formed elsewhere i n  spaceand wandered u n t i l  i t  w a s  
captured by Earth 's  g rav i t a t iona l  f i e l d .  

Physical Pacts 

Mameter 

Circumf erence 

Mstance from Earth 238,857 miles (mean; 221,463 minimum 

Surf ace temperature 

Surface gravi ty  

Mas 8 

Volume 1/50th that of Earth 

Lunar day and night 

Mean ve loc i ty  i n  o r b i t  

Escape ve loc i ty  

Month (period of ro t a t ion  
around Earth) 27 days, 7 hours, 43 minutes 

2,160 miles (about t that of Ear th)  

6,790 miles (about & that of Earth) 

t o  252,710 maximum) 

+243OP (Sun at  zeni th)  -279OP (n ight )  

1/6 that of Earth 

1/100th that of Earth 

14 Earth days each 

2,287 miles per hour 

1.48 miles p e r  second 
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Apollo Lunar Landing Sites 

Possible  l and ing  si tes f o r  the Apollo luna r  module have 
been under study by N A S A ' s  Apollo Si te  Se lec t ion  Board f o r  more 
than two years. T h i r t y  sites o r i g i n a l l y  were considered. These 
have been narrowed down t o  three f o r  the first luna r  landing. 
( S i t e  1 curren t ly  not considered f o r  first landing.) 

photographs by Lunar Orbiter spacecraf t ,  p lus  close-up photos 
and sur face  data provided by the Surveyor spacecraf t  which s o f t -  
landed on the Moon. 

Se lec t ion  of the f i n a l  s i t es  was based on high re so lu t ion  

The o r1  i n a l  sites are located on the v i s i b l e  side of the 
Moon within f 5 degrees east and west of the Moon's center and 
5 degrees nor th  and south of i t s  equator. 

The f i n a l  s i t e  choices were based on these fac to r s :  

*Smoothness ( r e l a t i v e l y  f e w  craters and boulders) 

*Approach (no large hills, high cl i f fs ,  o r  deep craters 
that could cause inco r rec t  a l t i t u d e  signals t o  the lunar  
module landing radar)  

expenditure of spacecraft propel lan ts )  

recycl ing i f  the Apollo Saturn V countdown Is delayed) 

launched on a free re tu rn  t r ans luna r  t r a j ec to ry )  

the approach path and landing a rea )  

*Propellant requirements ( se l ec t ed  s i tes  requi re  the least 

*Recycle ( se lec ted  sites allow effective launch prepara t ion  

*Free r e t u r n  ( s i t e s  are w i t h i n  reach of the spacecraft 

*Slope ( the re  is l i t t l e  s lope  -- less than 2 degrees In 
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The Apollo 11 Landing Sites Are: 

latitude o0  4 2 1  50"  North 
longitude 23' 4 2 l  28" East 

Site 2 is located on the east 
central part of  the Moon in south- 
western Mar Tranquillitatis. The 
site is approximately 62 miles 
(100 kilometers) east of the rim 
o f  Crater Sabine and approximately 
118 miles (190 kilometers) south- 
west o f  the Crater Maskelyne. 

latitude O o  2l.I 10" North 
longitude 1' 17' 57" West 

Site 3 is located near the center 
o f  the visible face of  the Moon 
in the southwestern part of  Sinus 
Medii. The site is approximately 
2 5  miles (40 kilometers) west o f  
the center of the face'and 2 1  miles 
( 5 0  kilometers) southwest o f  the 
Crater Bruce. 

latitude 1' 40' 4 1 "  North 
longitude 4 1 O  53' 57" West 

Site 5 is located on the west 
central part o f  the visible face 
in southeastern Oceanus Procel- 
larum. The site is approximately 
130 miles (210 kilometers) south- 
west o f  the rim o f  Crater Kepler 
and 118 miles (190 kilometers) 
north northeast of the rim o f  
Crater Flamsteed. 

-more- 
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COMMAND AND SERVICE MODULE STRUCTURE, SYSTEMS 

The Apollo s p a c e c r a f t  f o r  t h e  Apollo 11 miss ion  i s  comprised 
of Command Module 107,  S e r v i c e  Module 1 0 7 ,  Lunar Module 5 ,  a 
s p a c e c r a f t - l u n a r  module a d a p t e r  (SLA) and a launch  e scape  s y s t e m .  
The SLA s e r v e s  as a mating s t r u c t u r e  between the  ins t rumen t  u n i t  
a t o p  t h e  S-IVB s t a g e  of t h e  Sa tu rn  V launch  v e h i c l e  and as a 
hous ing  f o r  t h e  lunar module. 

Launch Escape System (LES) -- Prope l s  command module t o  
s a f e t y  i n  an a b o r t e d  l aunch .  I t  i s  made up o f  an open-frame tower 
s t r u c t u r e ,  mounted t o  t h e  command module by four f r a n g i b l e  b o l t s ,  and 
th ree  s o l i d - p r o p e l l a n t  r o c k e t  motors:  a 147,000 pound- thrus t  l aunch  
excape s y s t e m  motor,  a 2,400-pound-thrust  p i t c h  c o n t r o l  motor,  and 
a 31,500-pound-thrust tower j e t t i s o n  motor.  Two canard  vanes n e a r  
t he  t o p  deploy t o  t u r n  t h e  command module aerodynamica l ly  t o  an 
a t t i t u d e  w i t h  t h e  hea t - fh ie ld  forward .  Attached t o  t h e  base of 
the  launch  escape  tower i s  a boos t  p r o t e c t i v e  cover  composed of 
r e s i n  impregnated f i b e r g l a s s  covered w i t h  co rk ,  t h a t  p r o t e c t s  t he  
command module from aerodynamic n e a t i n g  d u r i n g  boos t  and r o c k e t  
exhaus t  gases from t h e  main and the  j e t t i s o n  motors .  The s y s t e m  
i s  33 f e e t  t a l l ,  f o u r  f e e t  i n  diameter  a t  t h e  base, and weighs 
8,910 pounds. 

Command Module (CM) S t r u c t u r e  -- The b a s i c  s t r u c t u r e  of t h e  
command module i s  a p r e s s u r e  v e s s e l  encased  i n  hea t  s h i e l d s ,  cone- 
shaped 11 f e e t  5 i n c h e s  h i g h ,  base d iame te r  o f  12 fee t  1 0  i n c h e s ,  and 
launch  weight  12,250 pounds. 

The command module c o n s i s t s  of t h e  forward compartment which 
c o n t a i n s  two r e a c t i o n  c o n t r o l  e n g i n e s  and components of the  Ea r th  
landing system; t h e  crew compartment o r  i n n e r  p r e s s u r e  v e s s e l  
c o n t a i n i n g  crew accomodat ions,  c o n t r o l s  and d i s p l a y s ,  and many 
of the s p a c e c r a f t  s y s t e m s ;  and the a f t  compartment hous ing  t e n  
r e a c t i o n  c o n t r o l  eng ines ,  p r o p e l l a n t  t ankage ,  hel ium t a n k s ,  water 
t a n k s ,  and t h e  CSM u m b i l i c a l  cable .  The crew compartment c o n t a i n s  
210 c u b i c  f e e t  of h a b i t a b l e  volume. 

Heat-shields around t h e  th ree  compartments are made of 
brazed  s t a i n l e s s  s t e e l  honeycomb w i t h  an o u t e r  l a y e r  of p h e n o l i c  
epoxy r e s i n  as an a b l a t i v e  material. S h i e l d  t h i c k n e s s ,  va ry ing  
acco rd ing  t o  heat l o a d s ,  r anges  from 0 . 7  i n c h  a t  t h e  apex t o  2.7 
i n c h e s  a t  t h e  a f t  end .  

The s p a c e c r a f t  i n n e r  s t r u c t u r e  i s  of sheet-aluminum honey- 
comb bonded sandwhich r ang ing  i n  th ickness  from 0 .25  i n c h  t h i c k  
at  forward  a c c e s s  t u n n e l  t o  1 . 5  i n c h e s  t h i c k  a t  base. 

-more- 
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CSM 107 and LM-5 a r e  equipped w i t h  the  probe-and-drogue 
docking hardware.  The probe assembly i s  a powered f o l d i n g  
coupl ing  and impact a t t e n t u a t i n g  dev ice  mounted on the  CM t u n n e l  
t h a t  mates wi th  a c o n i c a l  drogue mounted i n  t h e  LM docking t u n n e l .  
After the 12 au tomat i c  docking l a t c h e s  a r e  checked f o l l o w i n g  a 
docking maneuver, bo th  t h e  probe and drogue a s sembl i e s  a r e  removed 
from t h e  v e h i c l e  t u n n e l s  and stowed t o  a l low f r e e  crew t r a n s f e r  
between the CSM and LM. 

S e r v i c e  Module (SM) S t r u c u t r e  -- The s e r v i c e  module i s  a 
c y l i n d e r  12 f e e t  1 0  i n c h e s  i n  d i ame te r  by  24 f e e t  7 i n c h e s  h igh .  
For  t h e  Apollo 11 miss ion ,  it w i l l  weigh, 51,243 pounds a t  launch. 
Aluminum honeycomb Panels one i n c h  t h i c k  form the  o u t e r  s k i n .  and 
m i l l e d  aluminum r a d i a l  beams s e p a r a t e  t h e  i n t e r i o r  i n t o  s i x  s e c t i o n s  
arouna a c e n t r a l  c y l i n d e r  c o n t a i n i n g  two hel ium s p h e r e s ,  f o u r  s e c t i o n s  
c o n t a i n j n g  S e r v i c e  p r o p u l s i o n  s y s t e m  f u e l - o x i d i z e r  tankage, ano the r  
c o n t a i n i n g  f u e l  c e l l s ,  c ryogenic  oxygen and hydrogen, and one 
s e c t o r  e s s e n t i a l l y  empty. 

Spacecraft-LM Adapter (SLA) S t r u c t u r e  -- The s p a c e c r a f t  LM 
a d a p t e r  i s  a t r u n c a t e d  cone 28 feet  long  t a p e r i n g  from 260 i n c h e s  
d i ame te r  a t  t h e  base t o  154 i n c h e s  a t  the  forward end a t  t h e  
s e r v i c e  module mating l i n e .  Aluminum honeycomb 1.75 i n c h e s  t h i c k  
i s  the s t ressed-sun s t r u c t u r e  f o r  the s p a c e c r a f t  adapter. The 
SLA weighs 4 ,009  pounds. 

CSM Systems 

Guidance, Naviga t ion  and Con t ro l  System (GNCS) -- Measures 
and c o n t r o l s  s p a c e c r a f t  p o s i t i o n ,  a t t i t u d e ,  and v e l o c i t y ,  c a l c u l a t e s  
t r a j e c t o r y ,  c o n t r o l s  s p a c e c r a f t  DroDulsion svstem t h r u s t  v e c t o r .  -~ 
a n d - d i s p l a y s  a b o r t  data .  
subsystems: i n e r t i a l ,  made up o f  an i n e r t i a l  measurement u n i t  and 
a s s o c i a t e d  power and data components; computer which p r o c e s s e s  
in fo rma t ion  t o  o r  from o t h e r  components; and o p t i c s , , i n c l u d i n g  
scanning  t e l e c o p e  and s e x t a n t  f o r  c e l e s t i a l  and/or  landmark 
s p a c e c r a f t  n a v i g a t i o n .  CSM 1 0 7  and subsequent  modules a r e  equipped 
w i t h  a VHF rang ing  dev ice  as a backup t o  t he  LM rendezvous r a d a r .  

The guidance system c o n s i s t s  of t h r e e >  

S t a b i l i z a t i o n  and Con t ro l  Systems (SCS) -- Cont ro l s  space-  
c r a f t  r o t a t i o n ,  t r a n s l a t i o n ,  and t h r u s t  v e c t o r  and p rov ides  d i s p l a y s  
f o r  c r e w - i n i t i a t e d  maneuvers: backs UD the  guidance s v s t e m .  It 
has three  subsystems;  a t t i t u d e  r e f e r e n c e ,  a t t i t u d e  c o n t r o l ,  and 
t h r u s t  v e c t o r  c o n t r o l .  

S e r v i c e  Propuls ion  System (SPS) -- Provides  t h r u s t  f o r  l a r g e  
s p a c e c r a f t  v e l o c i t y  changes through a gimbal-mounted 20.500-uound- . -  
t h r u s t  h y p e r g o l i c  eng ine -us ing  a n i t r o g e n  t e t r o x i d e  o x i d i z e r  and a 
50-50 mixture  of unsymmetrical  d imethyl  hydraz ine  and hydraz ine  f u e l .  
This system i s  i n  t h e  s e r v i c e  module. The sys tem responds t o  auto-  
m a t i c  f i r i n g  commands from the  guidance  and n a v i g a t i o n  system or t o  
manual commands from t h e  crew. The engine  p rov ides  a c o n s t a n t  
t h r u s t  l e v e l .  The s t a b i l i z a t i o n  and c o n t r o l  s y s t e m  gimbals t h e  
engine  t o  d i r e c t  the  t h r u s t  v e c t o r  th rough t h e  s p a c e c r a f t  c e n t e r  of  
g r a v i t y .  

-more- 
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Telecommunications System -- Provides  voice ,  t e l e v i s i o n ,  t e l e -  
m e t r y ,  and command data and t r a c k i n g  and ranging  between t h e  space- 
c r a f t - a n d  Ea r th ,  between t h e  command module and-the l u n a r  moduie 
and between t h e  s p a c e c r a f t  and t h e  e x t r a v e h i c u l a r  a s t r o n a u t .  It 
a l s o  provides  intercommunications between a s t r o n a u t s .  The t e l e -  
communications system c o n s i s t s  of pu l se  code modulated te lemet ry  
f o r  r e l a y i n g  t o  Manned Space F l i g h t  Network s t a t i o n s  data on space- 
c r a f t  systems and crew cond i t ion ,  VHF/AM voice ,  and u n i f i e d  S-Band 
t r a c k i n g  t ransponder ,  air-to-ground voice  communications, onboard 
t e l e v i s i o n ,  and a VHF recovery beacon. Network s t a t i o n s  can t r ansmi t  
to t he  s p a c e c r a f t  such items as updates  t o  t h e  Apollo guidance 
computer and c e n t r a l  t iming  equipment, and rea l - t ime commands for 
c e r t a i n  onboard f u n c t i o n s .  

The high-gain s t e e r a b l e  S-Band antenna c o n s i s t s  of  f o u r ,  
31-inch-diameter p a r a b o l i c  d i shes  mounted on a f o l d i n g  boom a t  
t h e  a f t  end of t h e  s e r v i c e  module. Nested a longs ide  the  s e r v i c e  
propuls ion  system engine nozz le  u n t i l  deployment, t h e  antenna 
swings out a t  r i g h t  angles  t o  t h e  s p a c e c r a f t  l o n g i t u d i n a l  a x i s ,  
w i t h  t h e  boom p o i n t i n g  52 degrees  below t h e  heads-up h o r i z o n t a l .  
S igna l s  from t h e  ground s t a t i o n s  can be t r a c k e d  e i t h e r  au tomat i ca l ly  
or manually w i t h  t h e  an tenna’s  g imbal l ing  system. Normal S-Band 
voice  and uplink/downlink communications w i l l  be handled by  t h e  
omni and high-gain antennas.  

and subsystems t o  i n i t i a t e  time c r i t i c a l  f u n c t i o n s  d u r i n g  launch,  
docking maneuvers, s u b - o r b i t a l  a b o r t s ,  and e n t r y  p o r t i o n s  of a 
mission.  The system a l s o  c o n t r o l s  r o u t i n e  s p a c e c r a f t  sequencing 
such as s e r v i c e  module s e p a r a t i o n  and deployment of  t h e  E a r t h  land- 
i n g  system. 

S e q u e n t i a l  System -- I n t e r f a c e s  w i t h  o t h e r  s p a c e c r a f t  systems 

Emergency Detec t ion  System (EDS) -- Detec t s  and d i s p l a y s  t o  
t h e  crew launch v e h i c l e  emergency c o n d i t i o n s .  such as excess ive  
p i t c h  or r o l l  r a t e s  or two enginks o u t ,  and au tomat i ca l ly  o r  
manually s h u t s  down t h e  b o o s t e r  and a c t i v a t e s  t h e  launch escape 
s y s t e m ;  f u n c t i o n s  u n t i l  t h e  s p a c e c r a f t  i s  i n  o r b i t .  

E a r t h  Landing System (ELS)  -- Inc ludes  t h e  drogue and main 
parachute  system as we l l  as post- landing recovery aids.  I n  a 
normal e n t r y  descen t ,  t h e  command module forward h e a t  s h i e l d  
i s  j e t t i s o n e d  at  2 4 , 0 0 0  f e e t ,  p e r m i t t i n g  mortar  deployment of  
two r e e f e d  16.5-foot diameter  drogue parachutes  for o r i e n t i n g  
and d e c e l e r a t i n g  t h e  s p a c e c r a f t .  Af te r  d i s r e e f  and drogue r e l e a s e ,  
t h r e e  mortar  deployed p i l o t  chutes  p u l l  ou t  t h e  t h r e e  main 83.3- 
f o o t  d iameter  parachutes  w i t h  two-stage r e e f i n g  to provide g radua l  
i n f l a t i o n  i n  t h r e e  s t e p s .  Two main parachutes  out  of t h r e e  can 
provide  a s a f e  landing .  

-more- 
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Reac t ion  Con t ro l  System (RCS) -- The command module and t h e  
s e r v i c e  module each has i t s  own independent  system. The SM RCS 
has f o u r  i d e n t i c a l  RCS "quads" mountea &round t h e  SM 90 degrees  
a p a r t .  Each quad has f o u r  100  pound-t3rust  e n g i n e s ,  t d o  f u e l  and 
two o x i d i z e r  t anks  and a hel ium p r e s s u r i z a t i o n  sphe re .  The SM 
RCS p rov ides  redundant  s p a c e c r a f t  a t t i t u d e  c o n t r o l  th rough c r o s s -  
coup l ing  l o g i c  i n p u t s  from t h e  s t a b i l i z a t i o n  and guidance systems. 
Small  v e l o c i t y  change maneuvers can a l s o  be made w i t h  t h e  SM RCS.  

The CM RCS c o n s i s t s  of two independent  s ix -eng ine  subsystems 
of s i x  9 3  pound- thrus t  eng ines  each .  Both subsys t ems  are a c t i v a t e d  
j u s t  p r i o r  to C M  s e p a r a t i o n  from t h e  SM: one i s  used f o r  s p a c e c r a f t  
a t t i t u d e  c o n t r o l  d u r i n g  e n t r y .  The o t h e r  serves i n  s tandby as a 
backup. P r o p e l l a n t s  for bo th  CM and SM RCS are monomethyl hydraz ine  
f u e l  and n i t r o g e n  t e t r o x i d e  o x i d i z e r  w i t h  hel ium p r e s s u r i z a t i o n .  
These p r o p e l l a n t s  a r e  h y p e r g o l i c ,  i . e . ,  t hey  burn spontaneous ly  
when combined wi thou t  an i g n i t e r .  

E l e c t r i c a l  Power System (EPS) -- Prov ides  e l e c t r i c a l  energy 
s o u r c e s ,  power g e n e r a t i o n  and c o n t r o l ,  power conve r s ion  and cond i t ion -  
i n g ,  and power d i s t r i b u t i o n  t o  t h e  s p a c e c r a f t  th roughout  t h e  mis s ion .  
The EPS a l s o  f u r n i s h e s  d r i n k i n g  water t o  t he  a s t r o n a u t s  as a by- 
p roduc t  of the  f u e l  c e l l s .  The pr imary source  of e l e c t r i c a l  power 
i s  t h e  f u e l  c e l l s  mounted i n  t h e  SM. Each c e l l  c o n s i s t s  of a hydrogen 
compartment, an  oxygen compartment, and two e l e c t r o d e s .  The c ryogenic  
gas  s t o r a g e  s y s t e m ,  a l s o  l o c a t e d  i n  t h e  SM, s u p p l i e s  t h e  hydrogen 
and oxygen used i n  the  f u e l  c e l l  power p l a n t s ,  as w e l l  as the  oxygen 
used i n  t h e  ECS. 

Three s i l v e r - z i n c  oxide s t o r a g e  b a t t e r i e s  supply  power to t h e  
CM d u r i n g  e n t r y  and a f t e r  l and ing ,  provide  power for sequence con- 
t r o l l e r s ,  and supplement t h e  f u e l  c e l l s  d u r i n g  p e r i o d s  of peak 
power demand. These ba t t e r i e s  are l o c a t e d  i n  t he  CM lower equip-  
ment bay.  A b a t t e r y  cha rge r  i s  l o c a t e d  i n  t h e  same bay  t o  a s s u r e  
a f u l l  charge p r i o r  to e n t r y .  

Two o t h e r  s i l v e r - z i n c  oxide  ba t te r ies ,  independent  of and 
completely i s o l a t e d  from t h e  r e s t  of t h e  dc power system, are used 
to supply  power for e x p l o s i v e  dev ices  for CM/SM s e p a r a t i o n ,  
pa rachu te  deployment and s e p a r a t i o n ,  t h i r d - s t a g e  s e p a r a t i o n ,  launch 
excape s y s t e m  tower s e p a r a t i o n ,  and o t h e r  p y r o t e c h n i c  u s e s .  

Environmental  Con t ro l  System (ECS) -- Cont ro l s  s p a c e c r a f t  
a tmosohere.  o r e s s u r e .  and t emvera tu re  and manaEes water. I n  

~ ~. ~~~ , ~~ 
.. . ~ 

a d d i t i o n  t o  r e g u l a t i A g  c a b i n  and s u i t  gas p r e s s u r e ,  t empera ture  
and humioi ty ,  t h e  s y s t e m  removes carbon d i o x i d e ,  odors  and 
p a r t i c l e s ,  and v e n t i l a t e s  t h e  c a b i n  a f t e r  l a n d i n g .  It c o l l e c t s  and 
s t o r e s  f u e l  c e l l  p o t a b l e  water f o r  crew u s e ,  s u p p l i e s  water to t h e  
g l y c o l  e v a p o r a t o r s  for c o o l i n g ,  and dumps s u r p l u s  water overboard 
through t h e  u r i n e  dump valve. Proper  o p e r a t i n g  temDerature of 
e l e c t r o n i c s  and e l e c t r i c a l  equipment i s  main ta ined  by  t h l s  System 
through t h e  use  of t he  c a b i n  heat exchangers ,  t h e  space  r a d i a t o r s ,  
and t h e  g l y c o l  e v a p o r a t o r s .  

-more- 
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Recovery a i d s  inc lude  t h e  u p r i g h t i n g  system, swimmer i n t e r -  
phone connect ions,  s e a  dye marker, f l a s h i n g  beacon, VHF recovery 
beacon, and VHF t r a n s c e i v e r .  The u p r i g h t i n g  system c o n s i s t s  of  
t h r e e  compressor- inf la ted bags t o  u p r i g h t  t h e  s p a c e c r a f t  i f  it 
should l a n d  i n  the  water  apex down ( s t a b l e  I1 p o s i t i o n ) .  

e 
Caution and Warning System -- Monitors s p a c e c r a f t  systems for 

out -of - to le rance  c o n d i t i o n s  and a l e r t s  crew by v i s u a l  and aud ib le  
alarms so  t h a t  crewmen may t rouble-shoot  t h e  problem. 

of  a l l  o t h e r  s p a c e c r a f t  systems i n  t h e  command and s e r v i c e  modules. 
A l l  c o n t r o l s  a r e  designed t o  be ope ra t ed  by crewmen i n  p re s su r i zed  
s u i t s .  Displays a r e  grouped by  system and l o c a t e d  accord ing  t o  t h e  
frequency t h e  crew r e f e r s  t o  them. 

Controls  and Displays -- Provide r eadou t s  and c o n t r o l  func t ions  - 
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LUNAR MODULE STRUCTURES, WEIGHT 

The lunar module is a two-stage vehicle designed for 
space operations near and on the Moon. The LM is incapable 
of reentering the  atmosphere. The lunar module s tands  22 
f ee t  11 inches high and Is 31 f e e t  wide (diagonally across 
landing gear).  

Joined by four explosive bol t s  and umbilicals, the as- 
cent and descent stages of  the LM operate as a u n i t  u n t i l  
staging, when the ascent stage functions as a single space- 
c r a f t  for rendezvous and docking with the CSM. 

Ascent Stage 

Three main sections make up the ascent stage: the crew 
compartment, midsection, and a f t  equipment bay. Only the 
crew compartment and midsection a re  Pressurized (4.8 psig; 
337.4 gm/sq cm) as part of the LM cabin; a l l  other sections 
of the LH are unpressurized. The cabin volume i s  235 cubic 
feet (6.7 cubic meters). The ascent stage measures 12 f e e t  
4 inches high by 14 feet 1 inch i n  diameter. 

Structural ly ,  the ascent stage has six substructural  
areas: crew compartment, midsection, af t  equipment bay, th rus t  
chamber assembly c lus t e r  supports, antenna supports and thermal 
and micrometeorold shield. 

The cyl indr ica l  crew compartment I s  a semimonocoque 
s t ruc ture  of machined longerons and fusion-welded aluminurn sheet 
and i s  92 inches (2.35 m) i n  diameter and 42 inches (1.07 m) 
deep. Two f l i g h t  s t a t ions  a r e  equipped w i t h  control and d i s -  
play panels, armrests, body r e s t r a in t s ,  landing aids, two front  
WMOWS, an overhead docking nindow, and an alignment opt ica l  
telescope In the center between the two f l i g h t  s ta t ions.  The 
habitable volume is 160 aubic feet. 

Two tr iangular  f ront  windows and the 32-inch (0.81 m) 
square inward-opening forward hatch a re  i n  the crew compartment 
f ront  face. 

and serve t o  support the lower inters tage mounts a t  their  
lower ends. Ring-stiffened semhonocoque construction is em-  
ployed In the midsection, with chem-milled aluminum skin over 
fusion-welded longerone and s t i f f ene r s .  Fore-and-aft beams 
across the top of the midsection join with  those running across 
the top of the cabin t o  take a l l  ascent stage stress loads and, 
i n  effect, i s o l a t e  the cabin from stresses. 

-more - 

External s t ruc tu ra l  beams support the crew compartment 
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DOCKING 
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-more- 
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The ascent s tage engine compartment i s  formed by two 
beams running across  the  lower midsection deck and mated 
t o  the fore  and a f t  bulkheads. Systems located i n  the 
midsection include the LM guidance computer, the power and 
servo assembly, ascent engine propel lant  tanks,  RCS pro- 
pe l lan t  tanks, the environmental cont ro l  system, and the 
waste management sec t ion .  

A tunnel ring a top  the ascent s tage meshes w i t h  the 
command module docking l a t ch  assemblies. During docking, 
the CM docking ring and la tches  are aligned by the LM 
drogue and the CSM probe. 

The docking tunnel extends downward i n t o  the  midsection 
16 inches (40 cm). 
meter and i s  used for crew t r a n s f e r  between the CSM and LM. 
The upper hatch on the  inboard end of the docking tunnel 
hinges downward and cannot be opened with the  LM pressurized 
and undocked. 

The tunnel i s  32 inches (0.81 cm) i n  d ia -  

A thermal and micrometeoroid sh i e ld  of mult iple  layers 
of mylar  and a s ingle  thickness of t h in  aluminum skin  encases 
the e n t i r e  ascent  stage s t ruc ture .  

Descent Stage 

The descent s tage cons is t s  of a cruciform load-carrying 
s t ruc ture  of two pairs of parallel beams, upper and lower decks, 
and enclosure bulkheads -- a l l  of conventional skin-and-stringer 
aluminum a l l o y  construction. The center  compartment houses 
the descent engine, and descent propel lan t  tanks a r e  housed 
i n  the four square bays around the engine. The descent stage 
measures 10 f e e t  7 inches high by 14 f e e t  1 inch In diameter. 

Four-legged tm5s out r iggers  mounted on the ends of each 
pa i r  of beams serve as SLA a t t a c h  poin ts  and as "knees" for the  
landing gear  main struts. 

Triangular bays between the main beams are enclosed in to  
quadrants housing such components as the ECS water tank, helium 
tanks, descent engine cont ro l  assembly of the  guidance, navi- 
ga t ion  and cont ro l  subsystem, ECS gaseous oxygen tank, and 
b a t t e r i e s  for the e l e c t r i c a l  power system. Like  the ascent  
s tage,  the descent s tage  i s  encased i n  the mylar and aluminum 
a l l o y  thermal and micrometeoroid shield. 

The LM externa l  platform, or "porch", is mounted on the 
forward out r igger  j u s t  below the forward hatch. A ladder ex- 
tends down the forward landing gear  strut from the  porch for 
crew lunar surface operations.  

(a 

-more - 
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I n  a r e t r a c t e d  pos i t i on  u n t i l  a f t e r  the crew m a n s  the 
LM, the landing gear s t r u t s  a r e  explosively extended and 
provide lunar surface landing Impact a t t enua t ion .  The main 
struts are f i l l e d  w i t h  crushable aluminum honeycomb f o r  
absorbing compression loads.  Footpads 37 inches (0.95 m) i n  
diameter a t  the end of each landing gear provide vehic le  
" f l o a t a t i o n "  on the lunar sur face .  

sur face  sensing probe which s i g n a l s  the  crew t o  shut  down 
the descent engine upon contac t  w i t h  t h e  l una r  sur face .  

weight of 33,205 pounds. The weight breakdown is as follows: 

0 

Each pad (except forward pad) i s  f i t t e d  with a lunar-  

LM-5 flown on the Apollo 11 mission w i l l  have a launch 

Ascent stage, dry 4,804 l b s .  Includes water 
and oxygen; no 

Descent stage, dry 4,483 l b s .  C*W 

RCS prope l l an t s  (loaded) 604 l b s .  

DPS p rope l l an t s  (loaded) 18,100 l b s .  

APS p rope l l an t s  (loaded) 5,214 l b s .  

33,205 l b s .  

Lunar Module Systems 

E l e c t r i c a l  Power System -- The LFI DC e l e c t r i c a l  system 
of six s i l v e r  z inc  primary batteries -- four  i n  the  

descent stage and two i n  the a scen t  stage, each w i t h  i t s  own 
e l e c t r i c a l  c o n t r o l  assembly (ECA) .  Power feeders from a l l  
primary batteries pass through c i r c u i t  breakers t o  energize 
the  IM DC buses, f r o m  which 28-volt  Dc power i d  d i s t r i b u t e d  
through c i r c u i t  breakers t o  a l l  IM systems. AC power 
( 1 1 7 ~  400Hz) is supplied by two i n v e r t e r s ,  e i ther  of which can 
supply spacec ra f t  AC load needs t o  the  AC buses. 

Environmental Control System -- Consis ts  of t he  atmosphere 
r e v i t a l i z a t i o n  sec t ion .  oxvgen supvlu and cabin pressure Control "-  - -  - 
sec t ion ,  water management, heat t r anspor t  s ec t ion ,  and o u t l e t s  
for oxy en and water se rv ic ing  of the Por tab le  L i f e  Support 
System $PLss) .  

-more - 
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I -more - 

Components of the atmosphere revitalization section are 
the suit circuit assembly which cools and ventilates the 
pressure garments, reduces carbon dioxide levels, removes 
odors, noxious gases and excessive moisture; the cabin re- 
circulation assembly which ventilates and controls cabin 
atmosphere temperatures; and the steam flex duct which vents 
to space steam from the suit circuit water evaporator. 

The oxygen supply and cabin pressure section supplies 
gaseous oxygen to the atmosphere revitalization section f o r  
maintaining suit and cabin pressure. The descent stage 
oxygen supply provides descent flight phase and lunar stay 
oxygen needs, and the ascent stage oxygen supply provides 
oxygen needs for the ascent and rendezvous flight phase. 

Water f o r  drinking, cooling, fire fighting, food pre- 
paration, and refilling the PLSS cooling water servicing 
tank is supplied by the water management section. The water 
is contained in three nitrogen-pressurized bladder-type tanks, 
one o f  367-pound capacity in the descent stage and two of 
47.5-pound capacity in the ascent stage. 

The heat transport section has primary and secondary 
water-glycol solution coolant loops. The primary coolant 
loop circulates water-glycol f o r  temperature control of cabin 
and suit circuit oxygen and for thermal control of batteries 
and electronic components mounted on cold plates and rails. 
If the primary loop becomes inoperative, the secondary loop 
circulates coolant through the rails and cold plates only. 
Suit circuit cooling during secondary coolant loop operation 
is provided by the suit loop water boiler. Waste heat from 
both loops is vented overboard by water evaporation o r  sub- 
limators. 

two VHF transmitter-receivers, a signal processing assembly, 
and associated spacecraft antenna make up the ILM communications 
system. The system transmits and receives voice, tracking 
and ranging data, and transmits telemetry data on about 270 
measurements and TV signals to the ground. Voice communica- 
tions between the LM and ground stations is by S-band, and 
between the LM and CSM voice is on VRF. 

Communication System -- Two S-band transmitter-receivers, 
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Although no real-time commands can be sent t o  LM-5 and 
subsequent spacecraft ,  the d ig i ta l  uplink is retained t o  pro- 
cess guidance o f f i c e r  commands transmitted from Mission Control 
Center t o  the LM guidance computer, such as state vector updates. 

a 
The data storage electronics  assembly (DSEA) is a four- 

channel voice recorder with timing signals with a 10-hour 
recording capacity which will be brough back i n t o  the CSM 
f o r  r e t u r n  t o  Earth. DSEA recordings cannot be dumped" t o  
ground s ta t ions .  

s teerable  antenna, two S-band i n f l i g h t  antennas, two VHF 
i n f l i g h t  antennas, and an erectable S-band antenna (optional)  
f o r  lunar surface. 

II 

LM antennas are one 26-inch diameter parabolic S-band 

Guidance, Navigation and Control System -- Comprised of 
six sections:  primary guidance and navigation section (PONS), 
abort  guidance-section (AGS) ,  radar section, control e lectronics  
section (CES), and o r b i t a l  rate drive electronics  f o r  Apollo 
and LM (ORDEAL). 

* The ENS is  an aided i n e r t i a l  guidance system updated 
by the alignment op t i ca l  telescope, an i n e r t i a l  measurement 
uni t ,  and the rendezvous and landing radars. The system pro- 
vides i n e r t i a l  reference data f o r  computations, produces 
i n e r t i a l  alignment reference by feeding opt ica l  sighting data 
i n t o  the LM guidance computer, displays posi t ion and velocity 
data, computes LM-CSM rendezvous data from radar inputs,  con- 
t r o l s  a t t i t u d e  and thrus t  t o  maintain desired LM t ra jectory,  
and controls descent engine th ro t t l i ng  and gimbaling. 

The LM-5 guidance computer has the Luminary I A  software 
program f o r  processing landing radar a l t i t u d e  and velocity 
information f o r  lunar landing. LM-4, flown on Apollo 10, d id  
not have the landing phase i n  i t s  guidance computer Luminary I 
program. 

0 

* The AGS i s  an independent backup system for the PONS, 
having i ts  own i n e r t i a l  sensors and computer. 

* The radar section is made up of the rendezvous radar 
which provides CSM range and range rate, and l ine-of-sight 
angles f o r  maneuver computation t o  the LM guidance computer; 
the landing radar which provide a l t i t u d e  and velocity data t o  the  
I&l guidance computer during lunar landi 
has an operating range from 80 f e e t  t o  4 6 naut ical  miles. 
The range t ransfer  tone assembly, u t i l i z i n g  VHF electronics ,  
is  a passive responder t o  the  CSM VHP ranging device and i s  a 
backup t o  the rendezvous radar. 

The rendezvous radar v 
. 

-more - 
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The CES con t ro l s  LM a t t i t u d e  and t r a n s l a t i o n  about a l l  
axes. It also cont ro ls  by PGNS command the automatic operation 
of the  ascent  and descent engines, and the reac t ion  cont ro l  
t h rus t e r s .  Manual a t t i t u d e  con t ro l l e r  and th rus t - t r ans l a t ion  
con t ro l l e r  commands are a l s o  handled by the CES. 

d i ca to r ,  is  the  computed loca l  v e r t i c a l  i n  the p i t ch  axis 
during c i r c u l a r  Earth or lunar o r b i t s .  

* ORDEAL, displays on the f l i g h t  d i r e c t o r  a t t i t u d e  in-  

Reaction Control System -- The LPI has four RCS engine 
clusters of four 100-pound (45.4 kR) thrust  enaines each which 

I 

use helium-pressurized hypergolic propel lan ts .  The oxid izer  
is n i t rogen  te t roxide ,  f u e l  Is Aerozine 50 (50/50 blend of 
hydrazine and unsymmetrical dimethyl hydrazine).  Propel lant  
plumbing, valves and pressur iz ing  components are i n  two 
p a r a l l e l ,  independent systems, each feeding half the engines 
i n  each c l u s t e r .  
a t t i t u d e  alone, but if one supply system fai ls ,  a propel lan t  
crossfeed a l lows  one system t o  supply a l l  16 engines. 
Additionally,  interconnect  va lves  permit the RCS system t o  
draw from ascent  engine propel lan t  tanks. 

“he engine c l u s t e r s  are mounted on out r iggers  90 degrees 
apart on the ascent  stage. 

The RCS provides  small s t a b i l i z i n g  impulses during ascent  
and descent burns, con t ro l s  LM a t t i t u d e  during maneuvers, and 
produces th rus t  for separat ion,  and ascent/descent engine tank 
u l lage .  
steady-state modes. 

E i t h e r  system i s  capable o f  maintaining 

The system may be operated i n  ei ther the pulse  or 

Descent Propulsion System -- Maximum rated t h r u s t  of the 
descent engine i s  9,870 pounds (4,380.9 kg) and i s  t h r o t t l e a b l e  
between 1,050 pounds (476.7 kg) and 6,300-pounds (2,860.2 kg). 
The engine can be gimbaled six degrees i n  any d i r e c t i o n  i n  
response t o  a t t i t u d e  commands and f o r  o f f s e t  cen te r  of grav i ty  
trimming. Propel lants  are helium-pressurized Aerozine 50 and 
ni t rogen t e  t roxide  . 
t h r u s t  ascent  engine i s  not gimbaled and pe r foms  a t  f u l l  
t h rus t .  The engine remains d o m n t  u n t i l  after the ascent  
stage separates from the descent stage. Propel lan ts  are the 
same as are burned by the RCS engines and the descent engine. 

Ascent Propulsion System -- The 3,500-pound (1,589 kg) 

Caution and Warning. Controls and Displays -- These two 
systems have the same funct ion aboard the lunar  module as they 
do aboard the command module. (See CSM systems sec t ion . )  

-more- 
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Tracking and Docking Lights  -- A f l a sh ing  t racking  l i g h t  
(once per second, 20 mil l iseconds dura t ion)  on the f r o n t  face  
of the  lunar  module i s  an a i d  f o r  contingency CSM-active 
rendezvous IM rescue. V i s i b i l i t y  ranges from 400 n a u t i c a l  
miles through the  CSM sextant t o  130 miles with the naked eye. 
Five docking l i g h t s  analagous t o  a i r c r a f t  running l i g h t s  are 
mounted on the LM f o r  CSM-active rendezvous: two forward 
yellow l i g h t s ,  a f t  white l i g h t ,  po r t  red l i g h t  and s ta rboard  
green l i gh t .  A l l  docking l i g h t s  have about a 1,000-foot 
v i s  i b i l i  t y  . 

-more - 
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SATURN V LAUNCH VEHICLE DESCRIPTION AND OPERATION 

The Apollo 11 spacecraf t  w i l l  be boosted i n t o  E a r t h  o r b i t  
and then onto a lunar  t r a j e c t o r y  by the s i x t h  Saturn V launch 
vehicle .  The 281-foot high Saturn V generates enough t h r u s t  t o  
place a 125-ton payload i n t o  a 105 nm Earth o r b i t  or boost about 
50 tons t o  luna r  o r b i t .  

The Saturn V, developed by  the  NASA-Marshall Space F l i g h t  Center, 
underwent research and development t e s t i n g  i n  the  "all-up" mode. 
From the f i rs t  launch a l l  s tages  have been l i v e .  T h i s  has r e su l t ed  
i n  "man rat ing" of  t h e  Saturn V i n  two launches. The t h i r d  Saturn V 
(AS-503) ca r r i ed  Apollo 8 and i t s  crew on a luna r  o r b i t  mission. 

December 21 ,  1968, March 3, 1969, and May 18, 1969.  The f i r s t  two 
space vehicle  were unmanned; the las t  t h r e e  c a r r i e d  the  Apollo 8, 9 
and 30 crews, respec t ive ly .  

Launch Vehicle Range S a f e t y  Provisions 

In the  event o f  an imminent emergency during the launch 
vehicle  powered f l i g h t  phase it could become necessary t o  abort  t he  
mission and remove t h e  command module and crew from immediate danger. 
After  providing f o r  crew sa fe ty ,  t h e  Range Safety Off icer  may take 
f u r t h e r  ac t ion  i f  the remaining i n t a c t  vehicle  c o n s t i t u t e s  a hazard 
t o  overflown geographic a reas .  Each launch vehicle  propulsive s tage  
is equipped wi th  a propel lant  d i spers ion  system t o  terminate the  
vehic le  f l i g h t  i n  a sa fe  loca t ion  and d isperse  propel lan ts  w i t h  a 
minimized i g n i t i o n  p robab i l i t y .  A t ransmi t ted  ground command shuts  
down a l l  engines and a second command detonates explosives which 
open the f u e l  and oxid izer  tanks enabling t h e  propel lan ts  t o  d isperse .  
On each s tage  t h e  tank cuts  a r e  made i n  non-adjacent a reas  t o  
minimize propel lan t  mixing. The s tage  propel lan t  d i spers ion  systems 
a re  safed by ground command. 

Saturn V rockets were launched November 9 ,  1967, A p r i l  4, 1968, 

-more- 
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SATURN V LAUNCH VEHICLE 

6 - I V B )  

SECOND STAGE 
(S-11) 

FIRST STAGE 
(S-IC) 

FIRST STAGE (S-IC) 

DIAMETER-33 FEET 
HEIGHT 138 FEET 
WEIGHT 5,022,674 LBS. FUELED 

288,750 LBS . DRY 
ENGINES FIVE F-l  
PROPELLANTS- LIQUID OXYGEN (3,307,855 LBS ., 

346,372 GALS .) RP-I (KEROSENE) 
- (1,426,069 LBS., 212,846 GALS.) 

THRUST 7,653,854 LBS. AT LIFTOFF 

ZFCOND STAGE 6 - 1 1 )  
- 
DIAMETER-33 FEET 
HEIGHT ' 81.5 FEET 
WEIGHT 1,059,171 LBS. FUELED 

79,918 LBS. DRY 
ENGINES FIVE J-2 
PROPELLANTS-LIQUID OXYGEN (821,022 LBS., 

85,973 GALS.) LIQUID HYDROGEN 
(158,221 LBS., 282,555 GALS.) 

THRUST 1,120,216 TO 1,157,707 LBS. 
INTERSTAGE- 1,353 (SMALL) 

8,750 (LARGE) 

THIRD STAGE (S-IVB) 

DIAMETER-21.7 FEET 
HEIGHT 58.3 FEET 
WEIGHT 260,523 LBS. FUELED 

ENGINES ONE J-2 
PROPELLANTS-LIQUID OXYGEN (192,023 LBS., 

25,000 LBS. DRY 

20,107 GALS.) LIQUID HYDROGEb 
(43,500 LBS., 77,680 GALS.) 

THRUST 178,161 TO 203,779 LBS. 
INTERSTAGE-8,081 LBS. 

~ - _ -  
INSTRUMENT UNIT 

r 

DIAMETER-21.7 FEET 
HEIGHT 3 FEET 
WEIGHT 4,306 LBS. 

NOTE: WEIGHTS AND MEASURES GIVEN ABOVE ARE FOR THE NOMINAL VEHICLE CONFIGURATION 
FOR APOLLO 11. THE FIGURES MAY VARY SLIGHTLY DUE TO CHANGES BEFORE LAUNCH TO MEET 
CHANGING CONDITIONS. WEIGHTS NOT INCLUDED IN ABOVE ARE FROST AND MISCELLANEOUS 
SMALLER ITEMS. 

-more- 
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SPACE VEHICLE WEIGHT SUMMARY (pounds)  

Event W t .  Chg. Veh. W t .  

A t  i g n i t i o n  
Thrus t  b u i l d u p  p r o p e l l a n t  used 

A t  f i rst  motion 
S-IC f r o s t  
S-IC n i t r o g e n  purge 
s-I1 f r o s t  
S- I1  i n s u l a t i o n  purge gas  
S-IVB f r o s t  
Cen te r  eng ine  decay p r o p e l l a n t  used 
Center  e n g i n e  expended p r o p e l l a n t  
S-IC mains tage  p r o p e l l a n t  u sed  
Outboard e n g i n e  decay p r o p e l l a n t  used  
S-IC s t a g e  drop  weight 
S-IC/S-I1 small i n t e r s t a g e  
S-I1 u l l a g e  p r o p e l l a n t  u sed  

A t  S-IC s e p a r a t i o n  
S-I1 t h r u s t  b u i l d u p  p r o p e l l a n t  used  
S-I1 s t a r t  t a n k  
S-I1 u l l a g e  p r o p e l l a n t  used  
S-I1 mains tage  p r o p e l l a n t  and v e n t i n g  
Launch e scape  tower 
S- I1  aft i n t e r s t a g e  
S-I1 t h r u s t  decay p r o p e l l a n t  used 
S-I1 s t a g e  drop weight  
S-II/S-IVB i n t e r s t a g e  
S-IVB a f t  frame dropped 
S-IVE d e t o n a t o r  package 

A t  S-II/S-IVB s e p a r a t i o n  
S-IVB u l l a g e  r o c k e t  p r o p e l l a n t  

A t  S-IVB i g n i t i o n  
S-IVB u l l a g e  p r o p e l l a n t  
S-IVB hydrogen i n  s t a r t  t a n k  
T h r u s t  b u i l d u p  p r o p e l l a n t  
S - I V 3  mains tage  p r o p e l l a n t  used 
S-IVS u l l a g e  r o c k e t  c a s e s  
S-IVB APS p r o p e l l a n t  

A t  f i r s t  S-IVE c u t o f f  s i g n a l  
Thrus t  decay p r o p e l l a n t  used 
APS p r o p e l l a n t  ( u l l a g e )  
Engine p r o p e l l a n t  l o s t  

A t  p a r k i n g  o r b i t  i n s e r t i o n  
Fue l  t a n k  v e n t  
APS p r o p e l l a n t  
Hydrogen i n  start  t a n k  
O2/H2 b u r n e r  
LOX t a n k  ven t  
S-IVB f u e l  l e a d  l o s s  
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- 
Event W t .  Chg. Veh. W t .  

A t  second S-IVB i g n i t i o n  
S-IVB hydrogen i n  s t a r t  t a n k  
Thrus t  b u i l d u p  p r o p e l l a n t  
S-IVB mainstage p r o p e l l a n t  used 
APS p r o p e l l a n t  used  

A t  second S-IVB c u t o f f  s i g n a l  
Thrus t  decay p r o p e l l a n t  used  
Engine p r o p e l l a n t  l o s t  

A t  t r a n s  l u n a r  i n j e c t  i o n  

a 
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F i r s t  Stage 

j o i n t l y  by t h e  Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion ' s  
Marshall Space F l i g h t  Center and t h e  Boeing Co. 

The 7 .6  m i l l i o n  pound t h r u s t  f irst  stage (S-IC) was developed 0 

The Marshall Center  assembled f o u r  S-IC s t a g e s :  a s t r u c t u r a l  
t e s t  model, a s t a t i c  t e s t  v e r s i o n ,  and t h e  f i rs t  two f l i g h t  s t a g e s .  
Subsequent f l i g h t  s t a g e s  a r e  assembled by Boeing a t  the  Michoud 
Assembly F a c i l i t y ,  New Orleans.  

The S-IC f o r  t h e  Apollo 11 mission was t h e  t h i r d  f l i g h t  
b o o s t e r  t e s t e d  a t  t h e  NASA-Mississippi Tes t  F a c i l i t y .  The f i r s t  
S-IC t e s t  a t  MTF was on May 11, 1 9 6 7 ,  t he  second on August 9 ,  1967, 
and t h e  th i rd- - the  boos te r  f o r  Apollo 11--was on August 6 ,  1968. 
E a r l i e r  f l i g h t  s t a g e s  were s t a t i c  f i r e d  a t  the  Marshall Center .  

The b o o s t e r  s t a g e  s t a n d s  138 f e e t  h igh  and i s  33 feet  i n  
d iameter .  Major s t r u c t u r a l  components i n c l u d e  t h r u s t  s t r u c t u r e ,  
f u e l  t ank ,  i n t e r t a n k  s t r u c t u r e ,  o x i d i z e r  t a n k ,  and forward s k i r t .  
I ts  f i v e  engines  burn kerosene ( R P - 1 )  f u e l  and l i q u i d  oxygen. The 
stage weighs 288,750 empty and 5,022,674 pounds f u e l e d .  

i 

Normal p r o p e l l a n t  f low r a t e  t o  t h e  f i v e  F-1 engines  i s  
29,364.5 pounds (2,230 g a l l o n s )  p e r  second. Four of  t h e  engines  
a r e  mounted on a r i n g ,  at 90 degree i n t e r v a l s .  These f o u r  are 
gimbal led t o  c o n t r o l  t h e  r o c k e t ' s  d i r e c t i o n  of  f l i g h t .  The f i f t h  
engine i s  mounted r i g i d l y  i n  t h e  c e n t e r .  

Second Stage 

The Space Div i s ion  of North American Rockwell Corp. b u i l d s  
t h e  1 m i l l i o n  pound t h r u s t  S-I1 stage a t  Seal Beach, C a l i f o r n i a .  
The 81  f o o t  7 i n c h  long,  33 f o o t  diameter  stage i s  made up of t h e  
forward s k i r t  t o  which t h e  t h i r d  stage a t t a c h e s ,  t h e  l i q u i d  hydro- 
gen t ank ,  l i q u i d  oxygen t ank  ( s e p a r a t e d  from t h e  hydrogen tank by  
an i n s u l t e d  common bulkhead) ,  t h e  t h r u s t  s t r u c t u r e  on which t h e  
engines  are mounted, and an i n t e r s t a g e  s e c t i o n  t o  which the  f i rs t  
stage a t t a c h e s .  

F ive  J-2 engines  power t h e  S-11. The o u t e r  f o u r  engines  
are equa l ly  spaced on a 17.5 f o o t  diameter  c i r c l e .  These f o u r  
engines  may be gimballed through a p l u s  o r  minus seven-degree 
square  p a t t e r n  f o r  t h r u s t  v e c t o r  c o n t r o l .  A s  on t h e  f irst  stage, 
t h e  c e n t e r  engine  (number 5 )  i s  mounted on t h e  s t a g e  c e n t e r l i n e  
and i s  f i x e d  i n  p o s i t i o n .  

The second stage (S-111, l i k e  the  t h i r d  stage, uses  high 
performance 5-2 engines  t h a t  burn l i q u i d  oxygen and l i q u i d  hydrogen. * 
The s t a g e ' s  purpose i s  t o  provide s t a g e  boos t  almost t o  Earth o r b i t .  

-more- 
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The S-I1 f o r  Apollo 11 was s t a t i c  t e s t e d  by  North American 
Rockwell a t  t h e  NASA-Mississippi Test  F a c i l i t y  on September 3, 1968. 
This s t a g e  was shipped t o  t e s t  s i t e  v i a  t h e  Panama Canal f o r  t h e  
t e s t  f i r i n g .  

Thi rd  Stage 

The t h i r d  s t a g e  (S-IVa) was developed by t h e  McDonnell Douglas 
Ast ronaut ics  Co. a t  Huntington Beach, Cal i f .  A t  Sacramento, Ca l i f . ,  
t h e  s t a g e  passed a s t a t i c  f i r i n g  t e s t  on J u l y  17,  1968,  as p a r t  of  
Apollo 11 mission p r e p a r a t i o n .  The s t a g e  was flown d i r e c t l y  t o  t h e  
NASA-Kennedy Space Center  by t h e  s p e c i a l  a i r c r a f t ,  Super Guppy. 

Measuring 58 f e e t  4 i nches  long and 2 1  f e e t  8 inches  i n  dia- 
meter,  t h e  S-IVB weighs 25,000 pounds d ry .  A t  f i r s t  i g n i t i o n ,  i t  
weighs 262,000 pounds. The i n t e r s t a g e  s e c t i o n  weighs an a d d i t i o n a l  
8,081 pounds. 

The f u e l  t a n k s  con ta in  43 ,500  pounds of l i q u i d  hydrogen and 
192,023 pounds of l i q u i d  oxygen a t  f i r s t  i g n i t i o n ,  t o t a l l i n g  
235,523 pounds o f  p r o p e l l a n t s .  I n s u l a t i o n  between t h e  two t anks  
i s  necessary  because t h e  l i q u i d  oxygen, a t  about 2 9 3  degrees  below 
zero  Fahrenhei t ,  i s  w a r m  enough, r e l a t i v e l y ,  t o  r a p i d l y  h e a t  t h e  
l i q u i d  hydrogen, a t  023 degrees  below ze ro ,  and cause i t  t o  t u r n  
t o  gas .  The s i n g l e  J-2 engine produces a maximum 230,000 pounds of 
t h r u s t .  The s t a g e  provides  propuls ion  twice  du r ing  t h e  Apollo 11 
m i s s  i o n .  

Instrument U n i t  

The ins t rument  u n i t  ( I U )  i s  a c y l i n d e r  t h r e e  f e e t  high and 2 1  
f e e t  8 inches  i n  d iameter .  It weighs 4,306 pounds and con ta ins  t he  
guidance, nav iga t ion  and c o n t r o l  equipment t o  s t e e r  t h e  v e h i c l e  
through i t s  E a r t h  o r b i t s  and i n t o  t h e  f i n a l  t r a n s l u n a r  i n j e c t i o n  
maneuver. 

The IU a l s o  con ta ins  t e l eme t ry ,  communications, t r a c k i n g ,  and 
crew safety systems,  a long  wi th  i t s  own suppor t ing  e l e c t r i c a l  power 
and environmental  c o n t r o l  systems. 

on coo l ing  pane l s  f a s t ened  t o  t h e  i n s i d e  s u r f a c e  o f  t h e  instrument  
u n i t  s k i n .  The "cold p l a t e s "  a r e  p a r t  of a system t h a t  removes 
hea t  by c i r c u l a t i n g  cooled f l u i d  through a heat exchanger t h a t  
evapora tes  water from a s e p a r a t e  supply i n t o  t h e  vacuum of space.  

The s i x  major systems of t h e  instrument  u n i t  a r e  s t r u c t u r a l ,  
thermal  c o n t r o l ,  guidance and c o n t r o l ,  measuring and t e l eme t ry ,  
r a d i o  frequency,  and e l e c t r i c a l .  

Components making up t h e  "bra in"  of t h e  Sa turn  V a r e  mounted 
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The in s t rumen t  u n i t  p r o v i d e s  n a v i g a t i o n ,  gu idance ,  and 
c o n t r o l  of t h e  v e h i c l e .  measurement of t h e  v e h i c l e  performance 
and environment;  da ta  t r a n s m i s s i o n  w i t h  ground s t a t i o n s ;  r a d i o  
t r a c k i n g  of  t h e  v e h i c l e ;  checkout  and mon i to r ing  o f  v e h i c l e  
f u n c t i o n s ;  i n i t i a t i o n  o f  s t a g e  f u n c t i o n a l  sequencing;  d e t e c t i o n  
o f  emergency s i t u a t i o n s ;  g e n e r a t i o n  and network d i s t r i b u t i o n  of  
e l e c t r i c  power sys tem o p e r a t i o n ;  and p r e f l i g h t  checkout  and launch  
and f l i g h t  o p e r a t i o n s .  

i n s t r u m e n t  u n l t .  A programmed t r a j e c t o r y  i s  used d u r i n g  f i r s t  
s t a g e  boos t  w i t h  gu idance  beginning  on ly  a f t e r  t h e  v e h i c l e  has 
l e f t  t h e  atmosphere.  T h i s  i s  t o  p reven t  movements t h a t  might 
cause t he  v e h i c l e  to break a p a r t  whi le  a t t e m p t i n g  t o  compensate f o r  
winds,  j e t  streams, and g u s t s  encountered  i n  t h e  atmosphere.  

optimum t r a j e c t o r y  i n  c l imb,  t h e  v e h i c l e  d e r i v e s  and c o r r e c t s  t o  a 
new t r a j e c t o r y .  C a l c u l a t i o n s  a re  made about  once each second 
throughout  t h e  f l i g h t .  The launch  v e h i c l e  d i g i t a l  computer and 
data a d a p t e r  per form t h e  n a v i g a t i o n  and guidance computat ions and 
t h e  f l i g h t  c o n t r o l  computer c o n v e r t s  g e n e r a t e d  a t t i t u d e  e r r o r s  i n t o  
c o n t r o l  commands. 

A pa th- -adapt ive  guidance scheme i s  used  i n  t h e  S a t u r n  V 

I f  a f t e r  second s t a g e  i g n i t i o n  t h e  v e h i c l e  dev ia t e s  from the  

The ST-124M i n e r t i a l  p la t form-- the  hear t  of t h e  n a v i g a t i o n ,  
guidance and c o n t r o l  system--provides  space - f ixed  r e f e r e n c e  coordin-  
a t e s  and measures a c c e l e r a t i o n  a l o n g  t h e  t h r e e  mutua l ly  perpendic-  
u l a r  axes  o f  t h e  c o o r d i n a t e  s y s t e m .  If t h e  i n e r t i a l  p l a t f o r m  f a i l s  
d u r i n g  b o o s t ,  s p a c e c r a f t  systems con t inue  guidance  and c o n t r o l  
f u n c t i o n s  f o r  t h e  r o c k e t .  After  second s t a g e  i g n i t i o n  t h e  crew 
can manually s t e e r  t h e  space  v e h i c l e .  

I n t e r n a t i o n a l  Bus iness  Machines Corp., i s  prime c o n t r a c t o r  
for t h e  i n s t r u m e n t  u n i t  and i s  t h e  s u p p l i e r  o f  t he  guidance s i g n a l  
p r o c e s s o r  and guidance computer. Major s u p p l i e r s  o f  i n s t r u m e n t  
u n i t  components are:  E l e c t r o n i c  Communications, I n c . ,  c o n t r o l  
computer; Bendix Corp.,  ST-124M i n e r t i a l  p l a t f o r m ;  and IBM F e d e r a l  
Systems D i v i s i o n ,  launch  v e h i c l e  d i g i t a l  computer and launch  v e h i c l e  
data a d a p t e r .  

P ropu l s ion  

The 4 1  r o c k e t  eng ines  of  t h e  S a t u r n  V have t h r u s t  r a t i n g s  
r ang ing  from 72 pounds to more t h a n  1 . 5  m i l l i o n  pounds. Some 
eng ines  burn l i q u i d  p r o p e l l a n t s ,  o t h e r s  use  s o l i d s .  

The  f i v e  F-1 eng ines  i n  t h e  f i r s t  s t a g e  burn RP-1 
( k e r o s e n e )  and l i q u i d  oxygen. Engines  i n  t h e  f i rs t  s t a g e  develop  
approximate ly  1 530 771 pounds of  t h r u s t  each  a t  l i f t o f f ,  b u i l d i n g  
up to about  1 , m o u n d s  b e f o r e  c u t o f f .  
eng ines  g i v e s  t h e  f i r s t  s t a g e  a t h r u s t  range  of from 7,653,854 
rounds a t  l i f t o f f  to 9 , 0 8 8 , 4 1 9  pounds j u s t  b e f o r e  c e n t e r  engine  
c u t o f f .  

The  c l u s t e r  o f  f i v e  
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The F-1 eng ine  weighs a lmost  1 0  t o n s ,  i s  more t h a n  1 8  f e e t  
h i g h  and h a s  a n o z z l e - e x i t  diameter of n e a r l y  1 4  f e e t .  The F-1 
undergoes s t a t i c  t e s t i n g  f o r  an average  650 seconds i n  q u a l i f y i n g  
for t h e  160.-second r u n  d u r i n g  t h e  S a t u r n  V f i rs t  s t a g e  b o o s t e r  phase .  
The  e n g i n e  consumes a l m o s t  t h r e e  t o n s  of  p r o p e l l a n t s  p e r  second.  

The f i r s t  s t a g e  of t h e  S a t u r n  V f o r  t h i s  m i s s i o n  h a s  e i g h t  
o t h e r  r o c k e t  motors .  These are  t h e  s o l i d - f u e l  r e t r o r o c k e t s  which 
w i l l  slow and s e p a r a t e  t h e  s t a g e  f rom t h e  second s t a g e .  Each 
r o c k e t  produces  a t h r u s t  of 8 7 , 9 0 0  pounds for 0 .6  second.  

The main p r o p u l s i o n  f o r  t h e  second s t a g e  i s  a c l u s t e r  o f  
f i v e  J-2 e n g i n e s  b u r n i n g  l i q u i d  hydrogen and l i q u i d  oxygen. 
Each e n g i n e  develops  a mean t h r u s t  of more t h a n  2 2 7 , 0 0 0  pounds 
a t  5 : 1  m i x t u r e  r a t i o  ( v a r i a b l e  from 224,003 t o  2 3 1 , 0 0 0  i n  phases  
of t h i s  f l i g h t ) ,  g i v i n g  t h e  s t a g e  a t o t a l  mean t h r u s t  of more 
t h a n  1.135 m i l l i o n  pounds.  

Designed t o  o p e r a t e  i n  t h e  h a r d  vacuum of s p a c e ,  t h e  3,500- 
pound J - 2  i s  more e f f i c i e n t  t h a n  t h e  F-1 because  i t  burns  t h e  
high-energy f u e l  hydrogen.  F-1 and J -2  e n g i n e s  are  produced 
by t h e  Rocketdyne D i v i s i o n  of North American Rockwell Corp. 

The second s t a g e  h a s  f o u r  21,000-pound-thrust  s o l i d  f u e l  
r o c k e t  e n g i n e s .  These are  t h e  u l l a g e  r o c k e t s  mounted on t h e  
S-IC/S-I1 in te rs tage  s e c t i o n .  These r o c k e t s  f i r e  t o  s e t t l e  l i q u i d  
p r o p e l l a n t  i n  the  bot tom of t h e  main t a n k s  and h e l p  a t t a i n  a 
"c l ean"  s e p a r a t i o n  from t h e  f i r s t  s t a g e ;  t h e y  remain w i t h  t h e  
i n t e r s t a g e  when i t  d rops  away a t  second p l a n e  s e p a r a t i o n .  Four 
r e t r o r o c k e t s  are l o c a t e d  i n  t h e  S-IVB a f t  i n t e r s t a g e  (which n e v e r  
s e p a r a t e s  from t k e  S-11) t o  s e p a r a t e  the  S-I1 from t h e  S-IVB p r i o r  
t o  S-IVB i g n i t i o n .  

Eleven  r o c k e t  e n g i n e s  perform v a r i o u s  f u n c t i o n s  on t h e  t h i r d  
s t a g e .  A s i n g l e  5-2 p r o v i d e s  t h e  main p r o p u l s i v e  f o r c e ;  t he re  are 
two j e t t i s o n a b l e  main u l l a g e  r o c k e t s  and e i g h t  smaller  e n g i n e s  i n  
t h e  two a u x i l i a r y  p r o p u l s i o n  system modules.  

Launch Veh ic l e  I n s t r u m e n t a t i o n  and Communication 

A t o t a l  of 1 ,348  measurements w i l l  be t a k e n  i n  f l i g h t  on t h e  
S a t u r n  V launch  v e h i c l e :  330  on t h e  f i r s t  s t a g e ,  514 on t h e  second 
s t a g e ,  2 8 3  on t h e  t h i r d  s t a g e ,  and 2 2 1  on t h e  i n s t r u m e n t  u n i t .  

Telemetry on t h e  S a t u r n  V i n c l u d e s  FM and PCM s y s t e m s  on t h e  
S-IC, two FM and a PCM on t h e  S-11, a PCM on t h e  S--IVB, and an 
FM, a PCM and a CCS on t h e  I U .  Each p r o p u l s i v e  s t a g e  has a 
range  s a f e t y  sys tem,  and t h e  I U  h a s  C-Band and command sys t ems .  

Note: 
FM (Frequency Modulated) PCM ( P u l s e  Code Modulated) CCS (Command 
Communications System) 

-more- 
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S-IVB R e s t a r t  

The t h i r d  s t a g e  of  t h e  Sa turn  V rocke t  f o r  t h e  Apollo mission 
w i l l  burn twice i n  space.  The second burn p l a c e s  t h e  s p a c e c r a f t  
on t h e  t r a n s l u n a r  t r a j e c t o r y .  The f i r s t  oppor tuni ty  f o r  t h i s  burn 
i s  a t  2 hours 4 4  minutes and 15 seconds a f t e r  launch. 

The primary p r e s s u r i z a t i o n  system of t h e  p r o p e l l a n t  tanks  
f o r  t h e  S-IVB restar t  uses  a helium h e a t e r .  I n  t h i s  system, n ine  
helium s t o r a g e  spheres  i n  t h e  l i q u i d  hydrogen tank con ta in  gaseous 
helium charged t o  about 3,000 p s i .  T h i s  helium i s  passed through 
t h e  h e a t e r  which h e a t s  and expands t h e  gas be fo re  it e n t e r s  t h e  
p r o p e l l a n t  t anks .  The h e a t e r  ope ra t e s  on hydrogen and oxygen gas 
from t h e  main p r o p e l l a n t  t a n k s .  

The backup system c o n s i s t s  of f i v e  ambient helium spheres  
mounted on t h e  s t a g e  t h r u s t  s t r u c t u r e .  T h i s  system, c o n t r o l l e d  by  
t h e  f u e l  r e - p r e s s u r i z a t i o n  c o n t r o l  module, can r e p r e s s u r i z e  t h e  
tanks  i n  case t h e  primary system f a i l s .  The r e s t a r t  w i l l  use t h e  
pr imary  system. If t h a t  system f a i l s ,  t h e  backup system w i l l  be used 

Di f f e rences  i n  Launch Vehic les  f o r  Apollo 1 0  and Apollo 11 

The g r e a t e s t  d i f f e r e n c e  between t h e  Sa tu rn  V launch v e h i c l e  
f o r  Apollo 1 0  and t h e  one for Apollo 11 i s  i n  t h e  number of 
i n s t rumen ta t ion  measurements planned for t h e  f l i g h t .  Apollo 11 
w i l l  be f l y i n g  t h e  o p e r a t i o n a l  c o n f i g u r a t i o n  of i n s t rumen ta t ion .  
Most r e s e a r c h  and development in s t rumen ta t ion  has been removed, 
reducing t h e  t o t a l  number of measurements from 2 ,342  on Apollo 10 
to 1,348 on Apollo 11. Measurements on Apollo 1 0 ,  w i t h  Apollo 11 
measurements in paren theses ,  were: S-IC, 672  ( 3 3 0 ) ;  S-11, 
980 (514);  S-IVB, 386 (283);  and IU, 298 (221) .  

The c e n t e r  engine of t h e  S-I1 w i l l  b e  c u t  o f f  e a r l y ,  as 
was done dur ing  t h e  Apollo 1 0  f l i g h t ,  to e l i m i n a t e  t h e  l o n g i t u d i n a l  
o s c i l l a t i o n s  r e p o r t e d  by  a s t r o n a u t s  on t h e  Apollo 9 mission.  
Cu t t ing  o f f  t h e  engine e a r l y  on Apollo 1 0  was t h e  s imples t  and 
qu ickes t  method of s o l v i n g  t h e  problem. 

-more- 
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APOLLO 11 CREW 

Life Support Equipment - Space Sui t s  

Apollo 11 crewmen w i l l  wear two versions of the Apollo 
space su i t :  an intravehicular pressure garment assembly 
worn by the command module p i l o t  and the extravehicular pres- 
sure garment assembly worn by the commander and the lunar 
module p i lo t .  Both versions a re  basical ly  ident ica l  except 
tha t  the extravehicular version has an in tegra l  thermal/ 
meteoroid garment over the  basic s u i t .  

From the skin out, the basic pressure garment consis ts  
of a nomex comfort layer,  a neoprene-coated nylon pressure 
bladder and a nylon r e s t r a i n t  layer.  The outer layers of the 
intravehicular s u i t  are ,  from the inside out,  nomex and two 
layers o f  Teflon-coated Beta cloth.  The extravehicular i n t e -  
g r a l  thermal/meteorold cover consists o f  a l i n e r  o f  two layers 
of neoprene-coated nylon, seven layers o f  Beta/Kapton spacer 
laminate, and an outer layer of Teflon-coated Beta fabric .  

The extravehicular s u i t ,  together wi th  a l iquid cooling 
garment, portable l i f e  support system (PLSS), oxygen purge 
system, lunar extravehicular visor  assembly and other components 
make up the extravehicular mobility u n i t  (EMU). The EMU pro- 
vides an extravehicular crewman with l i f e  support for a four- 
hour mission outside the lunar module without replenishing 
expendables. EMU t o t a l  weight is 183 pounds. The in t r a -  
vehicular s u i t  weighs 35.6 pounds. 

Liquid cooling garment--A kni t ted nylon-spandex garment 
wi th  a network of p l a s t i c  tubing through which cooling water 
from the PLSS is circulated.  It is worn next t o  the skin and 
replaces the constant wear-gament during EVA only. 

0 

Portable l i f e  support system--A backpack supplying oxygen 
a t  3.9 usi and coolina water t o  the l iquid cooling garment. - - -  _ _  
Return oxygen is cleansed of s o l i d  and-gas contaminants by a 
l i thium hydroxide canls ter .  The PLSS includes communications 
and telemetry equipment, displays and controls,  and a main 
power supply. The PLSS is covered by a thermal insulation 
Jacket. (Two stowed In LM). 

Oxygen purge system--Mounted atop the PLSS, the oxygen 
purge system provides a contingency 30-minute supply of 
gaseous oxygen in t w o  two-pound bo t t l e s  pressurized t o  5,880 
psia.  The system may a l s o  be worn separately on the front  of  
the pressure garment assembly torso. It serves as a mount for 
the VHF antenna for the PLSS. 

1 -  

(Two stowed i n  IM). 

I 0 

I 
t 
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Lunar extravehicular v i sor  assembly -- A polycarbonate shel l  
and two visors  with thermal control and opt ica l  coatings on them. 
The E V A  visor  i s  attached over the pressure helmet t o  provide 
impact, micrometeoroid, thermal and u l t r a v i o l e t  infrared l i g h t  
protection t o  the E V A  crewman. 

Extravehicular gloves--Built of an outer shel l  of 
Chromel-R fabric  and thermal insulat ion t o  provide protec- 
t ion  when handling extremely hot and cold objects.  The finger 
t i p s  are made of s i l i cone  rubber t o  provide the crewman more 
sens i t i v i ty .  

johns", is worn as an undergarment f o r  the space s u i t  i n  lntra- 
vehicular operations and for the i n f l i g h t  coveralls.  The 
garment 18 porous-knit cotton w i t h  a waist-to-neck zipper for 
donning. Biomedical harness a t tach  points are provided. 

During periods out of  the space s u i t s ,  crewmen w i l l  wear 
two-piece Teflon fabric i n f l i g h t  coveralls fo r  warmth and f o r  
pocket stowage of personal items. 

Communications c a r r i e r s  ("Snoopy hats") with redundant 
microphones and earphones are worn wi th  the pressure helmet; 
a lightweight headset i s  worn w i t h  the i n f l i g h t  coveralls.  

A one-piece constant-wear garment, similar t o  "long 

-more- 
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LIQUID COOLING GARMENT 
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HOLD DOWN STRAP 

-SHELL - - 
ATION 

CONNECTOR COVER 

SUNGLASSES 

e - I N S U L  

+LINER 

TYPICAL CROSS SECTION 

- 

BELT ASSEMBLY 

DATA LIST POCKET SLIDE FASTENER 
WRIST CLAMP 

URINE TRANSFER 

BI  OMED ICA L IN J ECTl ON 
'CONNECTOR AND 

SLIDE FASTENER 

ASSISTS 

SLIDE FASTENER 
FLAP ACTIVE m>, 

POCKET *LANYARD POCKET 

.-.. . ,  

SCISSORS POCKET -- 
CHECKLIST POCKET 

INTEGRATED THERMAL MICROMETEROID GARMENT 
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EXTRAVEHICULAR MOBILITY UNIT 
BACKPACK SUPPORT STRAPS 

CKPACK CONTROL BOX 

OXYGEN PURGE 
SYSTEM ACTUATOR 

PENLIGHT .POCKET 

COMMUNICATION, 
VENTILATION, AND 

r 

METEOR01 D GARMENT 

DOSIMETER ACCESS FLAP AND 
DONNING LANYARD POCKET 
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APOLLO 11 CREW MENU 

The Apollo 11 crew had a wide range of food items from which 
t o  s e l e c t  t h e i r  d a i l y  mission space menu. More than  7 0  i tems 
comprise t h e  food s e l e c t i o n  l i s t  of f reeze-dr ied  r ehydra t ab le ,  wet- 
pack and spoon-bowl foods .  - 

Balanced meals for f i v e  days have been packed i n  man/day over- 
wraps, and i tems similar to those  i n  t h e  dailymenus have been 
packed i n  a sort of snack p a n t r y .  The snack pant ry  permi ts  t h e  
crew t o  l o c a t e  e a s i l y  a food i tem i n  a smorgasbord mode without  
having t o  " rob"  a r e g u l a r  meal somewhere down deep i n  a s t o r a g e  
box. 

Water f o r  d r ink ing  and r ehydra t ing  food i s  obta ined  from 
t h r e e  sources  i n  t h e  command module--a d i spense r  for d r i n k i n g  water 
and two water  s p i g o t s  a t  t h e  food p r e p a r a t i o n  s t a t i o n ,  one supplying 
water a t  about 155 degrees  F, t h e  o t h e r  a t  about 55 degrees  F. 
The po tab le  water  d i s p e n s e r  s q u i r t s  water  cont inuously as long as 
the  t r i g g e r  i s  h e l d  down, and t h e  food p r e p a r a t i o n  s p i g o t s  d i spense  
water  i n  one-ounce increments .  Command module po tab le  water i s  
supp l i ed  from s e r v i c e  module f u e l  c e l l  byproduct water .  

A continuous-feed hand water  d i s p e n s e r  s i m i l a r  to t h e  one i n  
t h e  command module i s  used aboard the  l u n a r  module for cold-water 
r ehydra t ion  of food packets  stowed aboard t h e  LM. 

Af t e r  water  has been i n j e c t e d  i n t o  a food bag, it i s  kneaded 
f o r  about t h r e e  minutes.  The bag neck i s  then  cu t  off and t h e  food 
squeezed i n t o  t h e  crewman's mouth. Af t e r  a meal, germicide p i l l s  
a t t ached  t o  t h e  ou t s ide  of t h e  food bags a r e  placed i n  t h e  bags t o  
prevent  fe rmenta t ion  and gas format ion .  The bags a r e  then  r o l l e d  
and stowed i n  waste d i s p o s a l  compartments. 

a 

The day-by-day, meal-by-meal Apollo 11 menu for each crew- 
man as well as contents  of t h e  snack pantry a r e  l i s t e d  on t h e  
fo l lowing  pages: 
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MEAL DAY 1*, 5 

A 

B 

I 
3 
0 

I 
2 

C 

ApoLu) M (ARMSTRONG) 

DAY 2 DAY 3 DAY L 

Peaches F ru i t  Cocktail Peaches Canadian Bacon and Applesauce 
Bacon Squares ( 8 )  Sausage Patt ies** Bacon Squares (8) Sugar Coated Corn Flakes 
Strawberry Cubes ( 4 )  Cinn. Tstd. Bread Cubes (4 )  Apricot Cereal Cubes ( 4 )  Peanut Cubes ( 4 )  
Grape Drink Cocoa Grape Drink Cocoa 
Orange Drink Grapefruit Drink Orange Drink Orange-Grapefruit Drink 

Beef and Potatoes*** Frankfurters*** Cream of Chicken Soup Shrimp Cocktail 
Butterscotch Pudding Applesauce Turkey and Gravy*** Ham and Potatoes*** 
Brownies (4 )  Chocolate Pudding Cheese Cracker Cubes (6) F r u i t  Cocktail 
Grape Punch Orange-kapefruit Drink Chocolate Cubes (6) Date Fruitcake (L) 

Pineapple-Grapefruit Drink Grapefmit Drink 

Salmon Salad Spaghetti with Meat Sauce** Tuna Salad Beef Stew** 
Chicken and Rice** Pork and Scalloped Potatoes** Chicken Stew** 
Sugar Cookie Cubes (6) Pineapple Fruitcake ( 4 )  Butterscotch Pudding Banana Pudding 
Cocoa Grape Punch Cocoa Grape Punch 
Pineapple-Grapefruit Drink Grapefruit Drink 

Coconut Cubes (4 )  

*Day 1 cons is t s  of Meal B and C only 
*%poon-Bowl Package 
-Wet-Pack Food 



MEAL DAY 1*, 5 

A Peaches 
Bacon Squares (8) 
Strawberry Cubes ( 4 )  
Grape Drink 
Orange Drink 

AWLLO X I  (COLLINS ) 

DAY 2 D4Y 3 

F r u i t  Cocktail Peaches 
Sausage Pa t t i e s**  Bacon Squares (8) 
Cinn. Tstd. Bread Cubes ( 4 )  
Cocoa Grape Drink 
Grapefruit Drink Orange Drink 

Apricot Cereal Cubes ( 4 )  

B Beef and Potatoes*** Frankfurtera*** Cream of Chicken Soup 
Butterscotch Pudding Applesaude Turkey and Gravy*** 
Brownies (L )  Chocolate Pudding Cheese Cracker Subes (6) 

a 

DAY 4 

Canadian Bacon and Applesauce 
Sugar Coated Corn Flakes 
Peanut Cubes ( 4 )  
Cocoa 
Orange-Grapefruit Drink 

Shriup Cocktail 
H u n  and Potatoes*** 
F r u i t  .Cccktail 

I 

N 

I 

~. 
Orange-Grapefruit Drink Chocolate Cubes (4 )  Date .Fruitcake (L )  w Grape W c h  

I Pinee.pple-Grapefruit Drink Grape f r l i t  Drink w 

2 
I 

, .  . .  

Beef Stew** 
Coconut Cubes ( 4 )  
Banana Pudding ~ :' 

C Salmon Salad Potato Soup TUna Salad 
Chicken and Rice** 
Sugar Cookie Cubes (6) Pineapple Fruitcake (4 )  Butterscotch Pudding 
Cocoa Grape F'unch  cocoa^. Grape 'Punch 
Pineapple-Grapefruit Drink Grapefruit Drink 

Pork and Scall.oped Potatoes** Cnicken. Stew** 

. , .  

*Cay 1 conaiats  of Meal B and C only 
**Spoon-Bowl Package 

***Wet-Pack Food 



APOLLC XI (KLDRIN ) 

MZAL DAY 1*, 5 J A Y  2 DAY 3 DAY 4 

A Peaches F r u i t  Cocktai l  Peaches Canadian Bacon and Applesauce 
Bacsn Squares ( 8 )  Sausage Pa t t ies""  Bacon Squares (8) S.igar Coated Corn Flakes 
Strawberry Cubes ( 4 )  Cinn. Tst3. Sread Cubes ( 4 )  Apricot Cereal Cubes ( 4 )  Peanu? Cubes ( 4 )  
Grape Drink Cocoa Grape Drink Cocoa 
Orange Drink Grapefrui t  Drink Orange Crink Orange-Grapefruit Drink 

9 beef and Potatczs"' Frankfurters*** Cream of Chicken Soup Sbxinip Cncktai l  
But terscotch Pudding Applesauce Turkey and Gravy*** Ham an3 Pot::toes*'"" 
aroh,..nies ( 4 )  Chocolate Pudding Cheese Cracker Cubes ( 5 )  F r u i t  Joekt: , i l  2 "rape- :incn Orange-Grapefruit Drink Chocolate Cubes (i.) D3t.e Frx i tcake  ( l )  

1 Pineapple-Crapef rui t D r i n k  Grapef ri ;i t xiik 

I 

0 
I 

C Salmon Salad Chicken Salad Tuna Salad Pork and Scalloped Potatoes** 
Chicken and Rice** Chicken and Gravy Chicken Stew** Coconut Cubes ( 4 )  
Sugar Cookie Cubes ( 4 )  Beef Sandwiches (6) Butterscotch Pudding Banana Pudding 
Cocoa Pineapple Fru i tcake  ( 4 )  Cocoa Grape Punch 
Pineapple-Grapefruit  Drink Grape Punch Grapef ru i t  Drink 

*Day 1 c o n s i s t s  of Meal B and C only 
**Spoon-Bowl Package 

***Wet-Pack Fo3d 

* . 



a 

ACCESSORIES 

Chewing gum 

Wet s k i n  c l e  1 ig towe 

Oral Hygiene K i t  

3 t o o t h b r u s h e s  

1 e d i b l e  t o o t h p a s t e  

1 d e n t a l  f l o s s  

Contingency F e e d i n g  System 

3 food  r e s t r a i n e r  pouches 

3 beve rage  packages  

1 v a l v e  a d a p t e r  ( p o n t u b e )  

Spoons 

Un i t  - 

15 

30 

1 

1 

3 

-more- 
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Snack Pant ry  

B r e a k f a s t  Un i t s  - 
Peaches 6 

F r u i t  C o c k t a i l  6 

Canadian Bacon and Applesauce 3 

Bacon Squares  ( 8 )  1 2  

Sausage Pa t t i e s*  3 

Sugar  Coated Corn F lakes  6 

S t rawberry  Cubes (4) 3 

Cinn. T s t d .  Bread Cubes (4) 6 

Apr ico t  Cereal Cubes (4) 3 

3 Peanut Cubes (4) - 

Salads/Meats 
51 

Salmon S a l a d  3 

Tuna S a l a d  3 

Cream of Chicken Soup 6 

Shrimp C o c k t a i l  6 

S p a g h e t t i  and Meat Sauce* 6 

Beef Pot  Roast  3 

Beef and Vegetab les  3 

Chicken and Rice* 6 

Chicken Stew* 3 

Beef Stew* 3 

Pork and Sca l loped  Po ta toes*  6 

H a m  and P o t a t o e s  (Wet) 3 

Turkey and Gravy (Wet) 

*Spoon-Bowl Package 

-more- 
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Snack  _Pantr:% 

3 e h y d r a t a b l e  Desserts 

Sanana  h d d i n g  

Z u t t e r s c o t c h  Pudding 

Applesauce  

C h o c o l a t e  Pudding  

u n i t s  

0 

6 

6 

6 
24 
- 

Beverages 

Orange Dr ink  6 

Orange -Grape f ru i t  Dr ink  3 

P i n e a p p l e - G r a p e f r u i t  Dr ink  3 

G r a p e f r u i t  Dr ink  3 

Grape Dr ink  6 

Grape Punch 3 

Cocoa 6 

Cof fee  (B) 1 5  

Coffee (S) 1 5  

Coffee ( C  and  S )  - 15 

75 

-more- 
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Snack P a n t r y  

Dr ied  F r u i t s  

A p r i c o t s  

Peaches 

Pears 

Sandwich Spread  

H a m  S a l a d  ( 5  02.) 

Tuna S a l a d  ( 5  oz.) 

Chicken S a l a d  ( 5  o z . )  

Cheddar Cheese ( 2  o z . )  

Bread 

RY e 

White 

U n i t s  

6 

6 

6 

1 

1 

1 

3 

6 

6 

0 
__ I 
1 I 

- I  

stow 

I 1 

1 I 
I 
I 

1 

1 

1 

1 

6 

6 

-more- 
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Snack Pan t ry  

B i t e s  

Cheese Cracker  Cubes (6) 

BBQ Beef B i t s  (4) 

Chocola te  Cubes (4) 

Brownies (4) 

Date F r u i t c a k e  ( 4 )  

P ineapp le  F r u i t c a k e  ( 4 )  

J e l l i e d  F r u i t  Candy (4) 

Caramel Candy (4) 

__ U n i t s  

6 

6 

6 

6 

6 

6 

6 

6 
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Meal A.  Bacon S q u a r e s ( 8 )  

Peaches 

S u g a r  Cookie  Cubes ( 6 )  

C o f f e e  

P ine  ap  p l e  -Grape f r u i  t d r i n k  

Meal B .  Beef stew 

C r e a m  o f  Chicken  Soup 

Date F r u i t  Cake (4) 

Grape Punch 

Orange Dr ink  

E x t r a  Beverage  

D r i e d  F r u i t  

Candy B a r  

Bread  

Ham S a l a d  S p r e a d  ( t u b e  f o o d )  

Turkey and Gravy 

Spoons 

U n i t s  
8 

4 

4 

2 

1 

2 

2 

-more- 
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Personal Hygiene 

Crew personal hygiene equipment aboard Apollo 11 in-  
cludes body c leanl iness  items, the waste management system 
and one medical k i t .  

Packaged w i t h  the food a r e  a toothbrush and a two-ounce 
tube of  toothpaste f o r  each crewman. Each man-meal package 
contains a 3.5-by-four-inch wet-wipe cleansing towel. 
Additionally, three packages of 12-by-12-inch dry towels a r e  
stowed beneath the command module p i l o t ' s  couch. Each package 
contains seven towels. Also stowed under the command module 
p i l o t ' s  couch a r e  seven t i s sue  dispensers containing 53 three-  
ply t i s sues  each. 

Solid body wastes are co l lec ted  i n  Gemini-type p l a s t i c  
defecat ion bags which contain a germicide t o  prevent bac te r ia  
and gas formation. The bags a r e  sealed a f t e r  use and stowed 
i n  empty food containers f o r  pos t - f l igh t  ana lys i s .  

Urine co l lec t ion  devices a r e  provided f o r  use while 
wearing either the pressure s u i t  or the i n f l i g h t  covera l l s .  
The ur ine  is  dumped overboard through the spacecraft ur ine  
dump valve in the  CW and s tored i n  the  LM. 

partment on the spacecraf t  r ight side w a l l  beside the lunar 
module p i l o t  couch. The medical k i t  contains three motion 
sickness in jec tors ,  th ree  pain suppression in j ec to r s ,  one two- 
ounce b o t t l e  first aid ointment, two one-ounce b o t t l e  eye 
drops, th ree  nasa l  sprays, two compress bandages, 12 adhesive 
bandages, one o r a l  thermometer and f a u r  spare crew biomedical 
harnesses. P i l l s  i n  the medical k i t  are 60 a n t i b i o t i c ,  12 
nausea, 12 st imulant,  18 pain k i l l e r ,  60 decongestant, 24 
diarrhea, 72 a s p i r i n  and 21 sleeping. Additionally,  a small 
medical k i t  containing four  s t h u l a n t ,  e igh t  diarrhea, two 
s leeping and four  pain k i l l e r  p i l l s ,  12 a sp i r in ,  one b o t t l e  eye 
drops and two compress bandages is stowed i n  the lunar  module 
f l i g h t  data f i l e  compartment. 

Medical K i t  
The 5x5x8-inch medical accessory k i t  I s  stowed i n  a com- 

0 

Survival Gear 

The surv iva l  k i t  is  stowed i n  two rucksacks i n  the r i g h t -  
hand forward equipment bay above the lunar module p i l o t .  

Contents of rucksack No. 1 are: two combination surv iva l  
l i gh t s ,  one d e s a l t e r  k i t ,  th ree  pair  sunglasses, one rad io  
beacon, one spare rad io  beacon ba t te ry  and spacecraf t  connector 
cable,  one knife  i n  sheath, th ree  water containers  and two con- 
t a ine r s  of Sun lo t ion .  

-more - 
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Rucksack No. 2: one three-man l i f e  raft wi th  CO 
i n f l a t e r ,  one sea anchor, two sea dye markers, three gun- 
bonnets, one mooring lanyard, th ree  manlines, and two a t t ach  
brackets . 
postlanding (water o r  land) surv iva l  capabi l i ty  for th ree  
crewmen between 40 degrees North and South l a t i t udes .  

The surv iva l  k i t  is  designed t o  provide a 48-hour 

I 

I 

a 

Biomedical I n f l i g h t  Monitoring 

The Apollo 11 crew biomedical telemetry data received 
by the Manned Space F l ight  Network w i l l  be relayed f o r  in -  
stantaneous d isp lay  a t  Mission Control Center where heart 
r a t e  and breathing r a t e  data w i l l  be displayed on the  f l i gh t  
surgeon's console. Heart r a t e  and r e sp i r a t ion  rate average, 
range and deviat ion a r e  computed and displayed on d ig i t a l  TV 
screens. 

delayed EKG and resp i ra t ion  a r e  recorded on s t r i p  char t s  f o r  
each man. 

men while i n  the CSM, but se lec tab le  by a manual onboard 
switch i n  the LM. 

I n  addi t ion,  the instantaneous heart rate, r e a l - t h e  and 

Biomedical telemetry w i l l  be simultaneous from a l l  crew- 

Biomedical data observed by the  f l i g h t  surgeon and 
h i s  team i n  the L i f e  Support Systems Staff Support Room w i l l  
be cor re la ted  with spacecraf t  and space s u i t  environmental 
data displays.  

Blood pressures are no longer telemetered as they were 
i n  the Mercury and Gemini programs. O r a l  t empera tue ,  how- 
ever,  can be measured onboard f o r  diagnost ic  purposes and 
voiced down by the crew In case of i n f l i g h t  i l l n e s s .  

-more - 
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Training 

The crewmen of Apollo 11 have spent more than f ive  hours 
of formal crew t ra in ing  f o r  each hour of the lunar-orbit  
mission's eight-day duration. 
were i n  the Apollo 11 crew training syllabus over and above 
the normal preparations for the mission--technical br ief ings 
and reviews, p i l o t  meetings and study. 

facturing checkouts a t  the North American Rockwell p l a n t  i n  
Downey, C a l i f . ,  a t  Grumman Aircraf t  Engineering Corp., Bethpage, 
N.Y., and i n  prelaunch testing a t  NASA Kennedy Space Center. 
Taking part  i n  factory and launch area t e s t ing  has provided the 
crew with thorough operational knowledge of the complex vehicle. 

are : 

operation and modifications. 

safety, f l i g h t  dynamics, f a i l u r e  modes and abort  conditions. 
The launch vehicle br ief ings were updated periodcally.  

Apollo Guidance and Navigation system brief ings a t  the 
Massachusetts I n s t i t u t e  of Technology Instrumentation Laboratory. 

* Briefings and continuous t ra ining on mission photo- 
graphic objectives and use of camera equipment. 

* Extensive p i l o t  par t ic ipa t ion  i n  reviews of a l l  f l i g h t  
procedures for normal as w e l l  as emergency s i tua t ions .  

* Stowage reviews and pract ice  i n  t ra in ing  sessions i n  
the spacecraft ,  mockups and command module simulators allowed 
the crewmen t o  evaluate spacecraft  stowage of crew-associated 
equipment. 

* 
and lunar module simulators a t  MSC and KSC, including closed- 
loop simulations w i t h  f l i g h t  cont ro l le rs  i n  the Mission Control 
Center. Other Apollo simulators a t  various locations were 
used extensiyely for specialized crew training. 

conditions i n  the MSC F l igh t  Acceleration F a c i l i t y  manned 
centrifuge.  

More than 1,000 hours of t ra in ing  

The Apollo 11 crewmen a l so  took part i n  spacecraft  manu- 

Highlights of specialized Apollo 11 crew training topics 

Detailed series of briefings on spacecraft  systems, 

Saturn launch vehicle br ief ings on countdown, range 

More than 400 hours of t ra in ing  per man i n  command module 

* Entry corridor deceleration prof i les  a t  lunar-return 

-more- 
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include 
tools  a 
antenna 
housed 

Lunar surface briefings and 1-g walk-throughs of lunar 
E V A  operations covering l u n a r  geology and microbiology 

Nloyment of experiments i n  the Early Apollo Surface 
lent Package (EASEP). Training i n  lunar surface EVA 
d pract ice  sessions with lunar surface sample gathering 
nd return containers, cameras, the erectable S-band 
and the modular equipment stowage assembly (MESA) 

i n  the LM descent stage.  

Proficiency f l i gh t s  i n  the lunar landing training 

Zero-g a i r c r a f t  f l i gh t s  using command module and lunar 

vehicle (LLTV) f o r  the commander. 

module mockups f o r  EVA and pressure suit doffing/donning 
pract ice  and t ra ining.  

Underwater zero-g training i n  the MSC Water Immersion 
Fac i l i t y  using spacecraft  mockups t o  further familiarize crew 
with a l l  aspects of CSM-LM docking tunnel intravehlcular 
t r ans fe r  and EVA i n  pressurized suits. 

w e l l  as i n  the Gulf of Mexico Included uprighting from the 
Stable I1 posit ion (apex down) t o  the Stable I posit ion (apex 
up), egress onto rafts and helicopter pi'ckup. 

* Launch pad egress t ra ining f r o m  mockups and from the 
ac tua l  spacecraft on the launch pad f o r  possible emergencies 
such as fire, contaminants and power fa i lures .  

suppression equipment i n  the cockpit. 

H i l l ,  N.C., and a t  Gr i f f i t h  Planetarium, Los Angeles, Calif., 
of the c e l e s t i a l  sphere with special  emphasis on the 37 
navigational stars used by the Apollo guidance computer. 

* 

* 

* Water egress training conducted i n  indoor tanks as 

a 
* 

* Planetarium reviews a t  Morehead Planetarium, Chapel 

The t ra ining covered use of Apollo spacecraft  f i re  

-more- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON, D. C. 20546 

BIOGRAPHICAL DATA 

NAME: N e i l  A. Armstrong ( Mr.) 
NASA Astronaut, Commander, Apollo 11 

BIRTHPLACE AND DATE: Born i n  Wapakoneta, Ohio, on August 5, 
1930; he is t he  son of M r .  and Mrs. Stephen Amstrong 
of Wapakoneta. 

PHYSICAL DESCRIPTION: Blond hair;  blue eyes; he igh t :  5 fee t  
11 inches; weight : 165 pounds. 

EDUCATION: Attended secondary school i n  Wapakoneta, Ohio; 
received a Bachelor of Science degree i n  Peronautical  
Engineering from Purdue University i n  1955. Graduate 
School - Universi ty  of Southern Cal i fornia .  

I l l i n o i s ,  who is  the  daughterof  Mrs. Louise Shearon of 
Pasadena, Cal i fornia .  

MARITAL STATUS: Married t o  t h e  former Janet Shearon of Evanston, 

CHILDREN: Eric, June 30, 1957; Mark, Apr i l  8, 1963. 

0 OTHER ACTIVITIES: His hobbies include soar ing ( f o r  which he i s a  
Federation Aeronautique In t e rna t iona le  gold badge holder) .  

ORGANIZATIONS: 
T e s t  P i l o t s ;  associate fellow of t h e  American I n s t i t u t e  
of Aeronautics and Astronautics;  and member of t h e  Soaring 
Society of America. 

Sciences Octave Chanute Award; t h e  1966 A I A A  Astronautics 
Award; t he  NASA Exceptional Service Medal; and t h e  1962 
John J. Montgomery Award. 

Armstrong was a naval a v i a t o r  from 1949 t o  1952 and 
flew 78 combat missions during t h e  Korean act ion.  

He  jo ined  N A S A ' s  L e w i s  Research Center i n  1955 ( then NACA 
L e w i s  Fl ight  Propulsion Laboratory) and later t r ans fe r r ed  
t o  the NASA High Speed F l igh t  S t a t ion  (now F l i g h t  Research 
Center) a t  Edwards A i r  Force Base, California,  as an I 

capacity,  he performed as an X-15 p ro j ec t  p i l o t ,  f l y i n g  , 
t ha t  aircraft t o  over 200,000 feet and approximately 4,000 

Associate Fellow of t h e  Society of Experimental 

SPECIAL HONORS: ReciDient of t he  1962 I n s t i t u t e  of Aerospace 

\ 

EXPERIENCE: 

- ;  

ae ronau t i ca l  research p i l o t  f o r  NACA and NASA. In  t h i s  I 

m i l e s  per hour. ~ 

-more- 
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Other f l i g h t  tes t  work included p i l o t i n  t h e  X - 1  rocket 

p a r a g l i d e r ,  and o t h e r s .  

A s  p i l o t  of t h e  B-29 "drop" a i r c r a f t ,  he p a r t i c i p a t e d  i n  
t h e  launches of over 100 rocket  a i r p l a n e  f l i g h t s .  

He has logged more than  4,000 hours f l y i n g  time. 

~y NASA i n  September 1962. He served as backup command 
p i l o t  f o r  t h e  Gemini 5 f l i g h t .  

A s  command p i l o t  fo r  theGemini 8 mission, whlch was launched 
on March 16, 1966, he performed the  first success fu l  dock- 
i n g  of two v e h i c l e s  i n  space. T h e f l i g h t ,  O r i g i n a l l y  
scheduled t o  last three days, was te rmina ted  e a r l y  due t o  
a malfunct ioning OAMS t h r u s t e r ;  bu t  t h e  crew demonstrated 
excep t iona l  p i l o t i n g  s k i l l  i n  overcoming t h i s  problem 
and b r ing ing  t h e  s p a c e c r a f t  t o  a safe landing.  

He subsequent ly  served as backup command p i l o t  for t h e  
Gemini 11 mission and is  c u r r e n t l y  ass igned  as the  
commander f o r  t he  Apollo 11 mission, and will probably 
be  the  first human t o  se t  f o o t  on t h e  Moon. 

A s  a c i v i l  se rvan t ,  Armstrong, a GS-16 Step  7, e a r n s  
$30,054 p e r  annum 

a i rp l ane ,  t h e  F-100, F-101, F-102, F-10 8 , ED, B-47, t h e  

CURRENT A S S I G N M E N T :  Mr. Armstrong was s e l e c t e d  as an astronaut  

June 1969 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON, 0 .  C .  20546 

BIOGRAPHICAL DATA 

NAME: Michael Collins (Lieu tenant  Colonel, USAF) 

BIRTHPLACE AND DATE: Born i n  Rome, I t a l y ,  on October 31, 1930. 

NASA Astronaut, Command Module P i l o t ,  Apollo 11 

His mother, Mrs. James L. Col l ins ,  r e s i d e s  i n  Washington, 
D. C. 

11 inches; weight: 165 pounds. 

D.C.; received a Bachelor of Science degree from t h e  
United S t a t e s  M i l i t a r y  Academy a t  West Point,  New York, 
i n  1952. 

MARITAL STATUS: Married t o  t h e  former Patr ic ia  M. Finnegan of 
Boston, Massachusetts. 

CHILDREN: Kathleen, May 6,. 1959; Ann S., October 31, 1961; 
Michael L., February 23, 1963. 

OTHER ACTIVITIES: H i s  hobbies include f i s h i n g  and handball. 

ORGANIZATIONS: Member o f  t h e  Socie ty  of Experimental T e s t  P i l o t s .  

SPECIAL HONORS: Awarded the  NASA Exceptional Service Medal, t he  

PHYSICAL DESCRIPTION: Brown hair; brown eyes;  ne ight :  5 feet  

EDUCATION: Graduated from S a i n t  Albans School i n  Washington, 

A i r  Force Command P i l o t  Astronaut Wings, and t h e  A i r  Force 
Distinguished Flying Cross. 

ca ree r  following graduat ion from West Point .  

Force F l igh t  Teat Center, Edwards A i r  Force Base, Cal i fornia ,  
and, i n  t h a t  capacity,  t e s t e d  performance and s t a b i l i t y  and 
c o n t r o l  c h a r a c t e r i s t i c s  of A i r  Force a i r c ra f t - -p r imar i ly  
j e t  f i g h t e r s .  

He  has logged more than 4,000 hours f l y i n g  time, including 
more than 3,200 hours i n  j e t  a i r c r a f t .  

EXPERIENCE: Collins,  an A i r  Force L t  Colonel, chose an A i r  Force I 
I 
1 
1 

He served as an experimental f l i g h t  test o f f i c e r  a t  the  A i r  
I 

m 
-more- 
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CURRENT ASSIGhPlENT: Lt. Colonel Col l ins  was one of t h e  t h i r d  
group of as t ronau t s  named by NASA i n  October 1963. 
has s ince  served as backup p i l o t  for  t h e  Gemini 7 
mission. 

A s  p i l o t  on the  3-day 44-revolution Gemini 10 mission, 
launched J u l y  18, 1966, Col l ins  shares w i t h  command 
p i l o t  John Young i n  the accomplishments of t h a t  record- 
s e t t i n g  f l i g h t .  These accomplishments include a success- 
f u l  rendezvom and docking w i t h  a sepa ra t e ly  launched 
Agena t a r g e t  ven ic l e  and, u s i n g  t h e  power of the Agena, 
maneuvering t h e  Gemini spacecraf t  i n t o  another o r b i t  f o r  
a rendezvous w i t h  a second, pass ive  Agena. Col l ins '  s k i l l -  
ful performance i n  completing two per iods of ext ravehicu lar  
a c t i v i t y ,  including h i s  recovery of a micrometeorite 
de t ec t ion  experiment from the pass ive  Agena, added great ly  
t o  our knowledge of manned space f l i g h t .  

Gemini 10 a t t a i n e d  an  apogee of approximately 475 s ta tu te  
miles and t r ave led  a d i s t ance  of 1,275,091 s t a t u t e  miles-- 
after which splashdown occurred i n  the West At l an t i c  
529 s t a t u t e  miles east of Cape Kennedy. 
landed 2.6 miles from t h e  USS GUADALCANAL and became t h e  
second i n  t h e  Gemini program t o  land within eye and camera 
range of a prime recovery vesse l .  

He e 

The spacecraf t  

H e  is cu r ren t ly  assigned as command module p i l o t  on the  
Apollo 11 mission. The annual pay and allowances of an  
A i r  Force l i e u t e n a n t  colonel  w i t h  Col l ins '  time i n  se rv i ce  
t o t a l s  $17,147.36. 

-more- June 1969 
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N A T I O N A L  A E R O N A U T I C S  A N D  SPACE A D M I N I S T R A T I O N  

WASHINGTON, D. C. 20546 

B I O G R A P H I C A L  D A T A  

NAME: Edwin E. Aldrin, Jr. (Colonel, USAF) 

BIRTHPLACE AND DATE: Born i n  Montclair, New Jersey,  on January 

NASA Astronaut, Lunar Module P i l o t ,  Apollo 11 

20, 1930, and is t h e  son of t h e  late Marion Moon Aldrin 
and Colonel (USAF Ret i red)  Edwin E. Aldrin, who resides 
i n  B r i e l l e ,  New J e r sey .  

10 inches;  weight: 165 pounds. 

Jersey; received a Bachelor of Science degree from t h e  
United S t a t e s  Military Academy a t  West Point, N e w  York, 
i n  1951 and a Doctor of Science degree i n  Astronaut ics  
from the  Massachusetts I n s t i t u t e  of Technology i n  1963; 
r e c i p i e n t  of an Honorary Doctorate of Science degree frcin 
Gustavus Adolphus College i n  1967, Honorary degree from 
Clark Universi ty ,  Worchester, Mass. 

PHYSICAL DESCRIPTION: Blond h a i r ;  b lue  eyes; height :  5 fee t  

EDUCATION: Graduated from Montclair  High School, Montclair, N e w  

MARITAL STATUS: Married t o  the formerJoan  A. Archer of Ho-Ho-Kus, 
New Jersey,  whose parents ,  M r .  and M r s .  Michael Archer, are 
residents  of t h a t  c i t y .  

CHILDREN: J. Michael, September 2, 1955; J a n i c e  R., August 16, 
1957; Andrew J., June 17, 1958. 

OTHER ACTIVITIES: He is a Scout Merit Badge Counsellor and an 
E l d e r  and Trustee of t he  Webster Presbyter ian  Church. 
His hobbles inc lude  running, scuba diving, and high bar 
exercises. 

ORGANIZATIONS: Associate Fellow of t h e  American I n s t i t u t e  of 
Aeronautics and Astronaut ics ;  member of t he  Socie ty  of 
Experimental T e s t  P i l o t s ,  Sigma Gamma Tau ( ae ronau t i ca l  
engineer ing soc ie ty ) ,  Tau Beta P i  ( n a t i o n a l  engineering 
s o c i e t y ) ,  and Sigma X i  ( na t iona l  sc ience  r e s e a r c h s o c i e t y ) ;  
and a 32nd Degree Mason advanced through the Commandery 
and Shrine. 

-more- 
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SPECIAL HONORS: Awarded t h e  Dist inguished Flying Cross wi th  one 
OakLeaf C lus t e r ,  t he  A i r  Medal with two O a k  Leaf Clusters,  
t h e  A i r  Force Commendation Medal, t h e  NASA Except ional  
Serv ice  Medal and A i r  Force Command P i l o t  Astronaut Wings, 
t h e  NASA Group Achievement Award f o r  Rendezvous Operations 
Planning Team, an Honorary L i f e  Membership i n  t he  I n t e r -  ’ 

n a t i o n a l  Associat ion of Machinis ts  and Aerospace Workers, 
and an  Honorary Membership i n  t he  Aerospace Medical 
Associat ion.  

i n  a c l a s s  of 475 from t h e  United States M i l i t a r y  Academy 
a t  West Point  i n  1951 and subsequent ly  rece ived  h i s  wings 
a t  Bryan, Texas, i n  1952. 

He f lew 66 combat missions i n  F-86 a i r c r a f t  whi le  on duty 
i n  Korea w i t h  t h e  51st F igh te r  I n t e r c e p t o r  Wing and was 
c r e d i t e d  wi th  des t roy ing  two M I G - 1 5  aircraft. A t  Nellis 
A i r  Force Base, Nevada, he served as a n  aerial  gunnery 
i n s t r u c t o r  and t h e n  a t t e n d e d  t h e  Squadron Of f i ce r s ’  School 
a t  t h e  A i r  Univers i ty ,  Maxwell A i r  Force Base, Alabama. 

EXPERIENCE: Aldrin, an  A i r  Force Colonel, was graduated t h i r d  

Following h i s  assignment as Aide t o  the  Dean of Facul ty  a t  
t h e  United States A i r  Force Academy, Aldr in  Flew F-100 
aircraft  as a f l i g h t  commander w i t h  t h e  36th Tactical 
Fighter  Wing a t  Bitburg,  Germany. He a t t ended  MIT, 
r ece iv ing  a doc to ra t e  after completing h i s  thesis concern- 
i n g  guidance for manned o r b i t a l  rendezvous, and was then  
assigned t o  the Gemini Target Off ice  of the  A i r  Force Space 
Systems Division, Los Angeles, Calfornia. H e  w a s  l a te r  
t r a n s f e r r e d  t o  the U S A F  F i e l d  Off ice  a t  t h e  Manned Space- 
c r a f t  Center whLch was re spons ib l e  for i n t e g r a t i n g  DOD 
experiments i n t o  t h e  NASA Gemini f l i g h t s .  

He has logged approximately 3,500 hours f l y i n g  time, 
inc lud ing  2,853 hours i n  j e t  a i r c r a f t  and 139 hours i n  
h e l i c o p t e r s .  He has made s e v e r a l  f l i g h t s  i n  t h e  l u n a r  
landing  r e sea rch  veh ic l e .  

of a s t r o n a u t s  named by NASA i n  October 1963. 
served  as backup p i l o t  for the  Gemini 9 mission and prime 
p i l o t  for t h e  Gemini 12 mission. 

CURRENT ASSIGNMENT: Colonel Aldr in  was one of t h e  t h i r d  group 
He has s i n c e  

-more- 
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On November 11, 1966, he and command p i l o t  James Love11 
were launched i n t o  space i n  t h e  Gemini 12 spacecraf t  on 
a 4-day 59-revolution f l i g h t  which brought t he  Gemini 
Program t o  a successfu l  c lose .  Aldrin established a new 
record for ex t r aveh icu la r  a c t i v i t y  (EVA) by accruing 
s l i g h t l y  more than  53 hours ou t s ide  the spacecraft. 
t h e  umbilical EVA, he attached a tether t o  t h e  Agena; 
r e t r i e v e d  a micro-meteorite experiment package from the  
spacecraf t ;  and evaluated the  use of body r e s t r a i n t s  
s p e c i a l l y  designed f o r  completing work t a s k s  outside t h e  
spacecraf t .  He completed numerous photographic experiments 
and obtained the first p i c t u r e s  taken from space of an  
e c l i p s e  of t h e  sun. 

Other major accomplishments of the  +hour 35-minute f l i g h t  
included a th i rd - r evo lu t ion  rendezvous with t h e  prev ious ly  
launched Agena, using for t h e  first time backup onboard 
computations due t o  a radar f a i l u r e ,  and a f u l l y  automatic 
con t ro l l ed  r e e n t r y  of a spacecraf t .  Gemini 12 splashed 
down i n  the  At lan t ic  within 2$ m i l e s  of the  prime recovery 
s h i p  USS WASP. 

Aldrin i s  c u r r e n t l y  ass igned as luna r  module p i l o t  f o r  t h e  
Apollo 11 f l i g h t .  The annual pay and allowances of an  A i r  
Force colonel  w i t h  Aldr in ' s  t i m e  i n  service t o t a l  $18,622.56. 

During 

-more- 
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EARLY APOLLO SCIENTIFIC EXPERIMENTS PACKAGE (EASEP) 

The Apollo 11 scientific experiments for deployment 
on the lunar surface near the touchdown point of the lunar 
module are stowed in the LM's scientific equipment bay at 
the left rear quadrant of the descent stage looking for- 
ward. 

The Early Apollo Scientific Experiments Package (EASEP) 
will be carried only on Apollo 11; subsequent Apollo lunar 
landing missions will carry the more comprehensive Apollo 
Lunar Surface Experiment Package (ALSEP). 

EASEP consists of two basic experiments: the passive 
seismic experiments package (PSEP) and the laser ranging 
retro-reflector (LRRR). Both experiments are independent, 
self-contained packages that weigh a total of about 170 
pounds and occupy 12 cubic feet of space. 

PSEP uses three long-period seismometers and one short- 
period vertical seismometer for measuring meteoroid impacts 
and moonquakes. Such data will be useful in determining the 
interior structure of the Moon; for example, does the Moon 
have a core and mantle like Earth. 

The seismic experiment package has four basic subsystems: 
structure/thermal subsystem for shock, vibration and thermal 
protection; electrical power subsystem generates 3'1 to 46 
watts by solar panel array; data subsystem receives and decodes 
MSFN uplink commands and downlinks experiment data, handles 
power switching tasks; passive seismic experiment subsystem 
measures lunar seismic activity with long-period and short- 
period seismometers which detect inertial mass displacement. 

reflector array with a folding support structure for aiming 
and aligning the array toward Earth. The array is built of 
cubes of fused silica. Laser ranging beams from Earth will 
be reflected back to their point of origin for precise mea- 
surement of Earth-Moon distances, motion of the Moon's center 
of mass, lunar radius and Earth geophysical information. 

The laser ranging retro-reflector experiment is a retro- 

Earth stations which will beam lasers to the LRRR in- 
clude the McDonald Observatory at Ft. Davis, Tex.; Lick Obser- 
vatory, Mt. Hamilton, Calif.; and the Catalina Station of the 
University of Arizona. Scientists in other countries also 
plan to bounce laser beams off the LRRR. 

Principal investigators for these experiments are 
Dr. C. 0. Alley, University of Maryland (Laser Ranging Retro 
Feflector) and Dr. Garry Latham, Lamont Geological Observatory 
(Passive Seismic Experiments Package). 

-more- 
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EASEP DEPLOYMENT ZONES 

ZONE I DEPLOYMENT OF EASEP RESTRICTED BY 
THERMAL RADIATION FROM THE L M  

ZONE II SIGNIFICANT AERODYNAMIC HEATING FROM 
L M  ASCENT ENGINE PLUME 

ZONE JlI POSSIELE CONTAMINATION BY KAPTON AND 
INCONEL DEBRIS 

ZONE Isz: DESIRABLE DEPLOYMENT ZONES 
(AVOID L M  SHADOW) 
















































































































































































































