
- F/ 

WO 2-4155 
WASHINGTON,D.C. 20546 WO 3-6925 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FOR RELEASE: WEDNESDAY P . M .  
November 5 ,  1969 

RELEASE NO:  69-148 

PROJECT: APOLLO 12 
(To be l aunched  no 
e a r l i e r  t h a n  Nov. 1 4 )  

contents 

D E D I C A T I O N  

I i  T h i s  p r e s s  k i t  i s  d e d i c a t e d  to t h e  memory of S c i e n c e  
I E d i t o r  W i l l i a m  J .  P e r k i n s o n  o f  The B a l t i m o r e  Evening  Sun I 

I I and Repor t e r /Co lumnis t  John B.  Wilson of The Minneapo l i s  I 
I 

I Tr ibune ,  who covered  t h e  Un i t ed  S t a t e s  space  program f rom I 
I i t s  i n c e p t i o n  t h r o u g h  t h e  Apol lo  11 l u n a r  l a n d i n g  m i s s i o n .  I 
I I 

-more- 
1012 9/6 9 



2 

-more- 



. 3 

- 0 -  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (a2) 9Q-4155 N E W S  WASHINGTON,D.C. 2056 mu: (202) 963-6925 

BELEASE: WEDNESDAY P . M. 
November 5,  1969 

RELEASE NO: 69-148 

APOLLO 1 2  LAUNCH NOV. 1 4  

Apollo 1 2 ,  t h e  second United S t a t e s  manned l u n a r  

l and ing  mission w i l l  be  launched November 1 4  from the  

John F. Kennedy Space Center ,  F l a . ,  t o  cont inue  l u n a r  

e x p l o r a t i o n  begun las t  J u l y  by t h e  Apollo 11 crew. 

S tay  t i m e  on the  Moon w i l l  be approximately 1 0  hour s  

l onge r  than  on t h e  f irst  l and ing  l a s t  J u l y  and t h e  l u n a r  

module crew w i l l  l e ave  t h e  s p a c e c r a f t  twice t o  se t  up 

s c i e n t i f i c  experiments and make geo log ica l  i n v e s t i g a t i o n s .  

Crewmen a r e  commander Charles  Conrad, Jr. , command 

module p i l o t  Richard F. Gordon, Jr., and l u n a r  module 

p i l o t  A l a n  L.  Bean. A l l  are U.S. Navy Commanders. 

P r i m a r y  o b j e c t i v e s  of Apollo 1 2  are: 

"Perform s e l e n o l o g i c a l  i n s p e c t i o n ,  survey and sampling 

i n  a l u n a r  mare a rea ;  

*Deploy an Apollo Lunar Surface  Experiments Package 

(ALSEP) c o n s i s t e n t  w i t h  a se ismic  n e t ;  

-more- 
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*Develop techniques  for a p o i n t  l and ing  c a p a b i l i t y ;  

*Develop man's c a p a b i l i t y  t o  work i n  the l u n a r  en- 

vironment ; and 

*Obtain phokographs o f  cand ida te  e x p l o r a t i o n  s i t e s .  

The Apollo 1.2 l a n d i n g  s i t e  i s  on t h e  wes tern  s i d e  of 

t h e  v i s i b l e  face  of t h e  Moon i n  t h e  Ocean o f  Storms a t  2 .940  

South l.at,iti~.de, 23-05'  West, l o n g i t u d e  -- about 830 n a u t i c a l  

mi l e s  west o f  Apollo 11's l a n d i n g  s i t e  i n  t h e  Sea of 

Tranquill.1t.y. 

The Apollo 1.2 l a n d i n g  s i t e  i s  des igna ted  S i t e  7 .  

Experiments j n  AIoSEP 7. w i l l  ga ther  and r e l a y  long-term 

s c i e n t i f i c  a?id cng.inr?er.l.ng data t o  E a r t h  f o r  a t  l e a s t  a 

y e a r  on t h e  Moon's p h y s i c a l  and environmental  p r o p e r t i e s .  

S i x  experim.ents a r e  conta ined  i n  t h e  ALSEP: l u n a r  p a s s i v e  

seismometer for rneasurlng and r e l a y i n g  meteoroid impacts  

and moonquakes; magnetometer f o r  measuring t h e  magnetic 

f i e l d  a t  t h e  lunar s u r f a c e ;  solar wind device  f o r  monitor ing 

t h e  i n t e r a c t i o n  of s o l a r  wind p a r t i c l e s  w i t h  t h e  Moon; l u n a r  

ionosphere d e t e c t o r  f o r  measuring f l u x ,  energy and v e l o c i t y  

of p o s i t i v e  i o n s  i n  t h e  lunar ionosphere;  l u n a r  atmosphere 

d e t e c t o r  f o r  measuring minute changes i n  t h e  ambient l u n a r  

atmosphere d e n s i t y ;  and l u n a r  d u s t  d e t e c t o r  f o r  measuring 

o f  dus t  a.ccrel;ion on ALSEP. 

-more- 
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During t h e  second of two E x t r a  Vehicular  A c t i v i t y  ( E V A )  

p e r i o d s  Conrad and Bean w i l l  perform e x t e n s i v e  l u n a r  geo- 

l o g i c a l  i n v e s t i g a t i o n s  and surveys.  

A secondary o b j e c t i v e  i s  t o  r e t r i e v e  p o r t i o n s  o f  t h e  

Surveyor I11 s p a c e c r a f t  which have been exposed t o  t h e  

lunar  environment s i n c e  the  unmanned s p a c e c r a f t  sof t - landed  

on t h e  i n n e r  s lope  of a c r a t e r  A p r i l  20 ,  1 9 6 7 .  In spec t ion  

and sample col. lection a t  t h e  Surveyor l and ing  s i t e  w i l l  be 

done du r ing  t h e  second EVA pe r iod  i n  which Conrad and Bean 

w i l l  make an extended geology t r a v e r s e .  The oppor tun i ty  

t o  perform t h i s  secondary o b j e c t i v e  i s  dependent on t h e  LM 

l and ing  c l o s e  enough f o r  a t r a v e r s e  t o  t h e  Surveyor I11 s i t e .  

Af t e r  t h e  l u n a r  s u r f a c e  phase i s  complete, a plane-  

change maneuver w i t h  t h e  Serv ice  p ropu l s ion  engine w i l l  

b r i n g  t h e  command module Over t h r e e  candida te  Apollo l and ing  

s i t e s  -- F r a  Mauro, Descar tes  and Lalande. Extensive photo- 

g r a p h j c  coverage w i l l  be obta ined  o f  t h e s e  s i t e s  for 

assessment as p o t e n t i a l  l and ing  p o i n t s  f o r  l a t e r  Apollo 

miss ions .  

The f l i g h t  p r o f i l e  of Apollo 1 2  i n  gene ra l  fo l lows  t h a t  

flown by Apol7c 1.1 W i t h  two excep t ions :  Apollo 1 2  w i l l  have 

a h ighe r  i n c I j a n t i o r l  I.0 t h e  l u n a r  equa to r  arid w i l l  l e a v e  t h e  

f ree-Fe turn  kFt-.,icr.k2ry a t  midcourse c o r r e c t i o n  No. 2 .  

-more- 
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Going t o  a non f r e e - r e t u r n  o r  h y b r i d  t r a j e c t o r y  p e r m i t s  

a d a y l i g h t  l a u n c h ,  t r a n s l u n a r  i n j e c t i o n  o v e r  t h e  P a c i f i c  

Ocean, s t r e t c h e s  o u t  t he  t r a n s l u n a r  c o a s t  t o  g a i n  t h e  des i r ed  

l a n d i n g  s i t e  l i g h t i n g  a t  t h e  time of LM l a n d i n g ,  and 

c o n s e r v e s  f u e l .  Also ,  t h e  non f r e e - r e t u r n  a l l o w s  t h e  210-foot 

G o l d s t o n e ,  Cal i f . ,  t r a c k i n g  a n t e n n a  t o  cove r  t h e  LM d e s c e n t  

and l a n d i n g .  

A second launch  window f o r  t he  Apol lo  1 2  opens  on N O V .  

16 f o r  lunar l a n d i n g  S i t e  5.  

Lunar  o r b i t  i n s e r t i o n  w i l l  be made i n  two phases--one 

maneuver i n t o  a 60x170 nm e l l i p t i c a l  o r b i t ,  t h e  second 

maneuver t o  a more c i r c u l a r  o r b i t  o f  54x66 nm. 

Lunar s u r f a c e  touchdown s h o u l d  take  place a t  1 : 5 3  a . m .  

EST Nov. 19 ,  and two p e r i o d s  of e x t r a v e h i c u l a r  a c t i v i t y  are 

p lanned  a t  5:55 a.m. EST N O V .  19 and 1 2 : 2 9  a.m. EST Nov. 2 0 .  

The LM a s c e n t  Stage W i l l  lift o f f  a t  9 : 2 3  a.m. Nov. 20 t o  

r e j o i n  t he  o r b i t i n g  command module a f t e r  n e a r l y  32 h o u r s  on 

t h e  l u n a r  s u r f a c e .  

Apol lo  12 w i l l  l e a v e  l u n a r  o r b i t  a t  3:43 p.m. EST 

Nov. 2 1  f o r  r e t u r n  t o  E a r t h .  Splashdown i n  t h e  mid -Pac i f i c  

. j u s t  s o u t h  of t h e  Equ3 to r  w i l l  be a t  3:5? p.m. EST N O V .  2 4 .  

-more- 
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Apollo 12 backup crew members are USAF Col. David R .  

S c o t t ,  commander; USAF MaJ. Alfred M .  Worden, command 

module p i l o t ;  and USpF L t .  Col. James B .  Irwin, lunar 

I module p i l o t .  

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 

-more- 
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APOLLO 1 2  COUNT'DOWN 

The o f f i c i a l  countdown f o r  Apollo 1 2  w i l l  beg in  a t  T-28 
hours  and w i l l  cont inue  t o  T-9 hours  at  whi,::h t ime a b u i l t -  
i n  .hold i s  planned p r i o r  t o  t h e  s t a r t  o f  launch v e h i c l e  
p r o p e l l a n t  loading .  

Precount a c t i v i t i e s  begin a t  T-4 days,  2 hours  when t h e  
space v e h i c l e  w i l l  be prepared f o r  t h e  s t a r t  o f  t h e  o f f i c i a l  
countdown. During precouiit , Yiiial space v h i c l e  ordnance 
i n s t a l l a t i o n  and e l e c t r i c a l  connect%ons w i l l  be accomplished. 
Spacec ra f t  gaseous oxygen and gaseous hellurn systems w i l l  be 
s e r v i c e d ,  s p a c e c r a f t  b a t t e r i e s  w i l l  'be i n s t a l l c d ,  and LM 
and CSM mechanical bu i ldup  w i l l  be ccmpleteu.  l'he CSM f u e l  
c e l l s  w i l l  be a c t i v a t e d  and CSM cry0qen:i.c:; (1icilil.d oxygen - 
l i q u i d  hydrogen) w i l l  be loaded and p r e s s u r l z e d .  

count :  
Fol lowing a r e  some o f  t he  major operation:. :  i n  t h e  f i n a l  

T-28 hours  

T-27 hour s ,  30 minutes 

T-22 hours ,  30 minutes 

T-19 hours ,  30 minutes 

T-16 hours  

T-15 hours  

T-11 hours ,  30 minutes  

T-10 hours ,  15 minutes 

I n s t a l 1  and connect LV f l i g h t  b a t t e r i e s  
(i:,? T-23 hoUl'5) 

7'wto:'f ":[' LM S L I ] ?  'I- c r i t . i . c a ~  helium 
\ i '1'-23 b , , u y i ,  ;O mi.nuten) 

TAM SIIP tb,crm;) 1 : I l ie ld  i n s t a l l a t i o n  
( t r ,  ,?-I(; .. I ~ C J U ~ ' F  ;O minutes) 
CSM crew stow:J,.; ' (T-1~ t o  '1'-1.2 h o u r s ,  
30 minutes)  

LV i'ange s a f e t y  checks ( t o  T-15 h o u r s )  

:Inrt.al.Lat,ion of' A K X P  FCA ( t o  T - 1 4  
h o u r s ,  45 mj.nut.e::) 

Connect LV s a f e  and arm dev ices  
( t o  .LO hours ,  115 minutes)  
CSM p re - ing res s  o p e r a t i o n s  ( t o  T-8 houm 
45 minutes)  

S t a r t  MSS move t o  p a r k s i t e  

-more- 
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T-9 hours.  

T-8 hours,  05 minutes 

T-4 hours ,  17 minutes 

T-4 hours,  02 minutes 

T-3 hours ,  32 minutes 

T-3 hours ,  30 minutes 

T-3 hours ,  07 minutes 

T-2 hours ,  55 minutes 

T-2 hours ,  40 minutes 

T-2 hours 

T-1 hour,  55 minutes 

T-1 hour,  51 minutes 

T-43 minutes 

T-42 minutes 

T-40 minutes 

T-30 minutes 

Bu i l t - i n  hold  for  9 hours and 22 
minutes. A t  end of  ho ld ,  pad i s  
cleared f o r  LV p r o p e l l a n t  l oad ing  

Launch veh ic l e  p r o p e l l a n t  l oad ing  - 
Three stages (LOX i n  first stage, 
LOX and LH 
Continues ?hru T-3 hours 38 minutes 

F l i g h t  crew alerted 

Medical examination 

i n  second and t h i r d  s t a g e s )  

Breakfast 

One-hour hold  

Depart Manned Spacec ra f t  Operat ions 
Bui ld ing  f o r  LC-39 v i a  crew t r a n s f e r  
van. 

Arrive at LC-39 

Star t  f l i g h t  crew i n g r e s s  

Mission Control Center - Houston/ 
s p a c e c r a f t  command checks 

Abort advisory system checks 

Space Vehicle Emergency Detect ion 
System (EDS) t es t  

Retract Apollo access  arm t o  standby 
p o s i t i o n  (12 degrees) 

A r m  launch escape system 

F i n a l  launch veh ic l e  range safety 
checks ( t o  35 minutes)  

Launch veh ic l e  power t ransfer  t e s t  
LM switch over  t o  i n t e r n a l  power 

T-20 minutes t o  T-10 minutes Shutdown LM o p e r a t i o n a l  i n s t rumen ta t to r  

T-15 minutes S p a c e c r a f t . t o  i n t e r n a l  power 

T-6 minutes Space vehid le  f i n a l  s t a t u s  checks 

-more- 
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T-5 minutes,  30 seconds A r m  d e s t r u c t  system 

T-5 minutes Apollo access  arm f u l l y  r e t r a c t e d  

T-3 minutes,  6 seconds F i r i n g  command (au tomat ic  sequence) 

T-50 seconds 

T-8.9 seconds 

T-2 seconds 

T- 0 

Launch veh ic l e  t ransfer  t o  i n t e r n a l  
.power 

I g n i t i o n  sequence s t a r t  

A l l  engines  running  

L i f t o f f  

Note: Some changes i n  t h e  above countdown are p o s s i b l e  as a 
r e s u l t  o f  exper ience  gained i n  t h e  countdown demonstrat ion t e s t  
which occurs  about 1 0  days before  launch.  

-more- 
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LAUNCH, MISSION TRAJECTORY AND MANEUVER DESCRIPTION 

In fo rma t ion  p r e s e n t e d  h e r e  i s  b a s e d  upon an on-time Nov. 
1 4  l aunch  and i s  s u b j e c t  t o  change p r i o r  t o  t h e  m i s s i o n  or i n  
real-t ime d u r i n g  t h e  mis s ion  t o  meet changing c o n d i t i o n s .  

Launch 

S a t u r n  V l a u n c h  v e h i c l e  w i l l  l a u n c h  t h e  Apollo 1 2  s p a c e c r a f t  
from Launch Complex 39A, NASA-Kennedy Space C e n t e r ,  F l a . ,  on an  
az imuth  t h a t  can vary  from 72 t o  96 d e g r e e s ,  depending  upon t h e  
t ime of day of l aunch .  The azimuth changes w i t h  l aunch  t i m e  t o  
pe rmi t  a fuel-optimum i n j e c t i o n  from E a r t h  p a r k i n g  o r b i t  i n t o  a 
f ree- re turn  c i r c u m l u n a r  t r a j e c t o r y  and p r o p e r  Sun a n g l e s  a t  the 
l u n a r  l a n d i n g  s i t e .  

November 1 4  launch p l a n s  c a l l  f o r  l i f t o f f  a t  1 1 : 2 2  a.m. EST 
on an azimuth of  72 d e g r e e s .  The v e h i c l e  w i l l  r e a c h  an  a l t i t u d e  
of 36 nm b e f o r e  f i rs t  s t a g e  c u t o f f  51 nm downrange. During t h e  
2 minutes  42  seconds  of  powered f l i g h t ,  t he  f irst  s t a g e  w i l l  
i n c r e a s e  v e h i c l e  v e l o c i t y  t o  9,059 f p s  (5 ,363  k n o t s ) .  F i r s t  
s t a g e  t h r u s t  w i l l  r e a c h  a maximum of 9 ,042 ,041  pounds b e f o r e  
c e n t e r  e n g i n e  c u t o f f .  Af t e r  e n g i n e  shutdown and s e p a r a t i o n  
from t he  second  s t a g e ,  the  b o o s t e r  w i l l  f a l l  i n t o  the A t l a n t i c  
Ocean abou t  364 nm downrange from t h e  l a u n c h  s i t e  (30  d e g r e e s  
North l a t i t u d e  and 74 degrees West l o n g i t u d e )  approx ima te ly  
9 minutes  1 4  seconds  a f t e r  l i f t o f f .  

The 1-mil l ion-pound t h r u s t  second s t a g e  (S-11) W i l l  c a r r y  
t h e  space  v e h i c l e  t o  an  a l t i t u d e  of 102 nm and a d i s t a n c e  O f  
884 nm downrange. A t  eng ine  b u r n o u t ,  the  v e h i c l e  w i l l  be  moving 
a t  a v e l o c i t y  of 22,889 f p s .  The o u t e r  5-2 e n g i n e s  w i l l  burn  
6 minutes  26 seconds  d u r i n g  the  powered phase ,  b u t  t he  c e n t e r  
e n g i n e  w i l l  b e  c u t  o f f  a t  4 minu te s  57 seconds  a f t e r  S - I1  
i g n i t i o n .  

A t  o u t b o a r d  e n g i n e  c u t o f f ,  t h e  S - I1  w i l l  s e p a r a t e  a n d ,  
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 lunge  i n t o  t h e  A t l a n t i c  
Ocean a b o u t  2 , 4 1 9  nm downrange from t h e  Kennedy Space C e n t e r  
( 3 1  d e g r e e s  North l a t i t u d e  and 34 degrees West l o n g i t u d e )  
some 20 minutes  24  seconds  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) b e g i n s  
abou t  4 seconds  a f t e r  S - I1  stage s e p a r a t i o n .  I t  w i l l  l a s t  l o n g  
enough (135  seconds )  t o  i n s e r t  t he  s p a c e  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  p a r k i n g  o r b i t  b e g i n n i n g  a t  abou t  1 , 4 2 9  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  b e  25,567 f p s  a t  11 
minu tes  39 seconds  ground e l a p s e d  time (GET) . I n c l i n a t i o n  W i l l  
be 33 d e g r e e s  t o  t he  e q u a t o r .  

-more- 
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The crew w i l l  have a backup t o  launch veh ic l e  guidance 
du r ing  powered f l i g h t .  If t h e  Sa tu rn  ins t rument  u n i t  i n e r t i a l  
p l a t fo rm f a i l s ,  t h e  crew can switch guidance t o  the  command 
module systems for f i rs t -s tage powered f l i g h t  automatic  c o n t r o l .  
Second and t h i r d  s t a g e  backup' guidance i s  through manual takeover  
i n  which crew hand c o n t r o l l e r  i n p u t s  a r e  fed through t h e  command 
module computer t o  t h e  Sa turn  ins t rument  u n i t .  

-more- 



Time 
Fi-s Min Sec 

00 00 00 

00 01  23 

00 02 15 

00 02 42 

00 02 43 

00 02 44 

00 03 13 

00 03 18 

00 07 4 1  

00 09 11 

00 09 1 2  

00 09 15 

00 11 30 

00 11 40 

02 47 20 

02 53 5 

02 53 15 

LAUNCH EVENTS 

Event 

First Motion 

Maximum Dynamic P r e s s u r e  

S-IC Center Engine Cutoff 

S-IC Outboard Engines Cutoff 

S-IC Is-11 Separation 

S-I1 Ignition 

S-11 Aft Interstage Jettison 

LET Jett ison 

S-I1 Center  Engine Cutoff 

S-I1 Outboard Engines Cutoff 

S-II/S-IVB Separation 

S-IVB Ignition 

S-IVB First Cutoff 

Parking Orbit Insertion 

S-IVB Reignition 

S-IVB Second Cutoff 

Translunar  Injection 

198 

44,250 

143,972 

222,090 

224, 529 

229,619 

310,032 

324,151 

608,352 

623,592 

623,782 

624,326 

627,958 

627,98 1 

644,318 

1,162, 582 

1,214,454 

Ve lo c ity 
F t /Sec  

1,340 

2,702 

6,454 

9,058 

9,089 

9,075 

9,485 

9,588 

17,582 

22,888 

22,897 

22,898 

25,562 

25, 567 

25,559 

35,426 

35,394 

Range 
Nau. Mi. 

0 ’  

3 

25 

5 1  

52 

52 

88 

95 

603 

884 

887 

898 

1,390 

1,429 

5,716 

4,165 

4,112 

i- 

- 
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APOLLO 12 MISSION EVENTS 

Event 

Earth orbit insertion 

Translunar injection 
(S-IVB engine ignition) 

CSM separation, docking 

Ejection from SLA 

S-IVB Evasive maneuver 

' Midcourse correction #1 

Midcourse correction #2 
(Hybrid transfer) 

Midcourse correction #3 

Midcourse correction #4 

Lunar orbit insertion #1 

Lunar orbit insertion #2 

GET 
hrs . : min. Dat e/EST Vel. Change Purpose and Resultant Orbit 

f eet/sec 

0O:ll 14 11:34 a.m. 25,567 Insertion into 103 nm circular 
Earth parking orbit. 

02: 47 14 2:09 p.m. 9 , 859 Injection into free-return 
translunar trajectory with 
1,850 nm pericynthion 

14 2:50 p.m. -- Hard-mating of CSM and LM 03:28 

04:13 14 3:35 p.m. 1 Separates CSM-LM from S-IVB-SLA 

04: 25 14 3:47 p.m. 10 Provides separation prior to 
I 

W 
I 

S-IVB propellant dump and 
ffslingshot If maneuver F 

TLIt9 hrs 14 11:09 p.m. * O  *These midcourse corrections 

15 6:15 p . m .  64 of 0 fps, but will be calcu- 30:53 
have a nominal velocity change 

lated in real time to correct 
TLI dispersions. MCC-2 is an . 

pericynthion to 60 nm; tra- 

return. 

LOI-22 hrs 16 00:47 a.m. * O  SPS maneuver (64 fps) to lower 

LOI-5 hPS 17 5:47 p.m. "0 jectory then becomes non-free 

17 10:47 p.m. -2890 Inserts Apollo 12 into 60x170 83: 25 
nm elliptical lunar orbit 

87: 44 18 3:06 a.m. -169 Changes lunar parking orbit to 
5-  

54x66 nm 

-more- .. 



APOLLO 12 MISSION EVENTS - 

GET - Event 

CSM-LM undocking 107:58 

Separation (SM RCS) 108.28 

Descent orbit insertion 109.23 

LM powered descent 110: 20 
initiation (DPS) 

LM touchdown on lunar 110 : 31 ; + surface 

Depressurization for 114: 33 
1st lunar surface EVA 

CDR steps to surface 114:47 

CDR collects 114:54 
contingency samples 

LMP steps to surface 115: 14 

CDR unstows and erects 115:20 
S-Band antenna 

LMP mounts TV camera on 115:26 
tripod 

Date/EST Vel. Change Purpose and Resultant Orbit 

18 11:20 p.m. -- Establishes equiperiod orbit 
for 2.2 nm separation at DO1 
maneuver 

18 11:49 p.m. 2.5 

19 00:45 a.m. -72 Lowers LM pericynthion to 8 nm 
(8x60) 

19 1:53 a.m. 

19 1:42 a.m. -6779 Three-phase maneuver to brake 
LM out of transfer orbit, 
vertical descent and touchdown 
on lunar surface 

Lunar exploration, deploy 
ALSEP, lunar surface geologi-i 
cal sample collection, photo-g 
graphy, possible Surveyor I11 I 
investigation 

19 5:55 a.m. 

19 6:Og a.m. 

19 6:16 a.m. 

19 6:36 a.m. 

19 6:42 a.m. 

19 6:48 a.m. 

-more- 



GET 
L 

Event 

LMP dep loys  s o l a r  wind 115:33 
experiment  

CDR and LMP b e g i n  115: 46 
unstowing and deployment 
of ALSEP 

CDR and LMP r e t u r n  t o  LM ll7:OO 
c o l l e c t i n g  samples and 
r e t r i e v i n g  TV camera on 
r o u t e  

CDR and LMP a r r i v e  back 117:17 
a t  LM, s tow equipment 
and samples  

LMP r e e n t e r s  LM 117:  33  

CDR r een te r s  LM 117 : 53 

LM h a t c h  c l o s e d  and 117:58 
rep re  s s u r  i ze 

D e p r e s s u r i z a t i o n  f o r  133: 07 
2nd l u n a r  s u r f a c e  EVA 

CDR s t e p s  t o  s u r f a c e  133:13  

LMP s teps  t o  s u r f a c e  1 3 3 ~ 2 0  

Begin f i e l d  geology 133:  30 
t r a v e r s e  & c o l l e c t  c o r e  
t u b e  & gas a n a l y s i s  
sample 

APOLLO 12 NISSION EVENTS _. 

Date/EST V e l .  Change Purpose  and R e s u l t a n t  O r b i t  

19 6:55 a .m.  

19  7:08 a . m .  

1 9  8 : 2 2  a . m .  

19  8:39 a . m .  

i g  a : 5 5  a.m. 

19  9:15 a.m. 

1 9  9 : Z O  a.m. 

20 00:29 a.m. 

20 00:35 a.m. 

20 00:42 a.m. 

20 OO:52 a.m. 

I 
P 
w 

I 

-more- 



APOLLO 1 2  MISSION EVENTS 

GET 

135 : 00 

- Event 

Walk t o  Surveyor S i t e ,  
observe, photograph & 
r e t r i e v e  p a r t s  

Complete geology 135 : 30 
t r a v e r s e  

Return t o  LM area 135: 45 
r e t r i e v e  s o l a r  wind 
experiment; stow su r face  
samples 

iLMP e n t e r s  LM 135 : 59 

136 : 09 ' LMP ass is ts  

CDR e n t e r s  LM and 136:24 
c loses  hatch 

Cabin r e p r e s s u r i z a t i o n  136: 30 

LM ascent  1 4 2 : O l  

I 

t s /  
0 
I ( C D R  t r a n s f e r s  samples 

Insert  i o n  142:08 

LM RCS concen t r i c  se- 142 :  58 
quence i n i t i a t i o n  
(CSI)  burn 

Date/EST V e l .  Change Purpose and R e s u l t a n t  O r b i t  

20 2:22 a . m .  

20 2:52 a.m. 

20 3:07 a.m. 

20 3:Zl  a.m. 

20 3 : 3 i  a.m. 

20 3:46 a.m. 

I 
w 
I 

20 3:52 a.m. 

20 9:23 a.m. 6049  Boosts a s c e n t  stage i n t o  
9x45 l u n a r  o r b i t  for rendezvous 
wi th  CSM 

20 9:30 a .m.  

20 10:20 a . m .  50 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  shape f o r  
rendezvous sequence (47x45) 

-more- 



Event 

LM RCS constant delta 
height (CDH) burn 

LM RCS terminal phase 
initiation (TPI) burn 

Rendezvous (TPF) 

Docking 

LM jettison, separa- 
tion (SM RCS) 

LM ascent stage deorbit 
(APS) 

LM ascent stage impact 

Plane change for photos 

Transearth injection 
(TEI) SPS 

Midcourse correction #5 

Midcourse correction #6 

Midcourse correction #7 

GET 

143 : 56 
- 

144: 36 

145: 21 

145 : 40 

147:21 

149 : 28 

149 : 56 

159 : 02 

172 : 21 

187:21 

EI-22 hrS 

EI-3 hrs 

. 
APOLLO 12 MISSION EVENTS . 

Date/EST Vel. Change Purpose and Resultant Orbit 

20 

20 

20 

20 

20 

20 

20 

21 

21 

22 

23 

24 

11:18 a.m. 4.4 

11:58 a.m. 24.8 

12:43 p.m. 31.7 

1:02 p.m. -- 

2:43 p.m. 1.5 

4:50 p.m. -200 

5:18 p.m. -- 

2:24 a.m. 

3:43 p.m. 3113 

6:43 a.m. 0 

5:49 p.m. 0 

12:49 p.m. 0 

Radially downward burn adjusts 
LM orbit to constant 15 nm 
below CSM 

LM thrusts along line of sight 
toward CSM, midcourse and 
braking maneuvers as necessary 

‘Completes rendezvous sequence 
(59.5~59.0) 
Commander and LM pilot trans- 
fer back to CSM 

Prevents recontact of CSM with? 
LM ascent stage during re- 
mainder of lunar orbit 

Seismometer calibration 

I + 

Impact at about 5500 fps, at 
4O angle 5 nm from ALSEP 

Inject CSM into transearth 
trajectory 

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

-more- 
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Event 

CM/SM sepa ra t ion  

- 

Entry i n t e r f a c e  
(400 ,000  f e e t )  

Splashdown 

APOLLO 1 2  MISSION EVENTS . 
- GET Date/EST Vel.  Change Purpose and R e s u l t a n t  O r b i t  

244 :  11 2 4  3:34 p.m. -- Command module o r i e n t e d  f o r  

244:  26 2 4  3:43 p.m. -- Command module e n t e r s  Ea r th ' s  

e n t r y  

s e n s i b l e  atmosphere a t  
36,129 f p s  

244:35 24  3:57 p.m. -- Landing 1250 nm downrange 
from e n t r y ,  1 6 O  sou th  l a t i t u d e  
b y  165" west l o n g i t u d e .  
(Loca l  t ime -- 9:57 a . m . )  
S u n r i s e  + 5 hours. 
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E a r t h  Parking O r b i t  (EPO) 

Apollo 1 2  w i l l  remain i n  E a r t h  park ing  o r b i t  for one and one- 
ha l f  r e v o l u t i o n s .  The f i n a l  rlgoll f o r  t he  T L I  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 .  

Trans lunar  I n j e c t i o n  ( T L I )  

t h e  S-IVB t h i r d - s t a g e  engine w i l l  res tar t  at  2 :47  GET over  the  
mid-Pacif ic  Ocean nea r  t h e  equa to r  t o  i n j e c t  Apollo 1 2  toward 
the  Moon. 
f p s  a t  TLI  cu tof f  t o  r e t u r n  circumlunar  t r a j e c t o r y  from which 
midcourse c o r r e c t i o n s  could be made w i t h  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  6:52 a . m .  EST 
Nov. 2 1  a t  2 . 4  degrees  n o r t h  l a t i t u d e  by  92  west  l ong i tude  a f t e r  
a f l i g h t  time of 1 6 3  hrs  30 mins. A f r e e - r e t u r n  t r a j e c t o r y  
from TLI  would have an 1850 nm pe r i cyn th ion  a t  the  Moon. 

T ranspos i t i on ,  Docking and E j e c t i o n  (TD&E) 

A f t e r  t he  T L I  burn ,  t h e  Apollo 1 2  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  3-IVB, t u r n  around and move back 
i n  for docking w i t h  t h e  l u n a r  module. Docking should  t ake  p l ace  
a t  about t h r e e  hours  and 2 8  minutes GET. Af 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, they w i l l  connect t he  CSM- 
to-LM umbi l i ca l s  and p r e s s u r i z e  t h e  LM w i t h  oxygen f r o m  t h e  
command module surge  t ank .  A t  about 4:13 GET, the  s p a c e c r a f t  
W i l l  be e j e c t e d  from the s p a c e c r a f t  LM a d a p t e r  b y  s p r i n g  devices  
a t  the f o u r  LM l and ing  gea r  "knee" a t t a c h  p o i n t s .  
s p r i n g s  w i l l  impart  about one f p s  v e l o c i t y  t o  t he  s p a c e c r a f t .  
A 1 0  f p s  S-IVB a t t i t u d e  t h r u s t e r  evas ive  maneuver i n  p lane  a t  
4:25 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  the 
S-IVB "s l ingshot11  maneuver. The " s l i n g s h o t "  I S  achieved by 
burning S-IVB a u x i l i a r y  p ropu l s ion  s y s t e m  subsequent  t o  t h e  
dumping r e s i d u a l  l i q u i d  oxygen. through t h e  J-2 engine b e l l  t o  
p rope l  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  t h e  Moon's t r a i l i n g  
edge and i n t o  s o l a r  o r b i t .  

Midway through the second r e v o l u t i o n  i n  Ea r th  pa rk ing  o r b i t  , 

The v e l o c i t y  w i l l  i n c r e a s e  from 25,559 f p s  t o  35,426 

The e j e c t i o n  

Trans lunar  Coast 

Up t o  f o u r  midcourse c o r r e c t i o n  burns a r e  planned d u r i n g  t h e  
t r a n s l u n a r  coas t  phase, depending upon t h e  accuracy of t h e  
t r a j e c t o r y  r e s u l t i n g  from 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  burns are planned at  TLI+9 hours ,  TLI+31 
hour s ,  l u n a r  o r b i t  i n s e r t i o n  ( ~ 0 1 )  - 2 2  hours  and LO1 - 5 hour s .  
The MCC-2 a t  T L I + 3 l  h r s  i s  a 64  f p s  s p s  h y b r i d  t r a n s f e r  maneuver 
which lowers pe r i cyn th ion  from 1852 nm t o  60 nm and p l a c e s  Apollo 
1 2  on a non f r e e - r e t u r n  t r a j e c t o r y .  
t r a j e c t o r y  i s  a l w a y s  w i t h i n  t h e  c a p a b i l i t y  o f  t h e  Spacecraf t  
s e r v i c e  propuls ion  or descent  p ropu l s ion  systems. 

Return t o  the f r e e - r e t u r n  

-more- 
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During coas t  pe r iods  between 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  pas s ive  thermal c o n t r o l  ( P T C )  o r  
"barbecue" 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 lowly about 
i t s  r o l l  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  thermal response t o  t h e  
cont inuous s o l a r  exposure.  

Lunar O r b i t  I n s e r t i o n  (LO11 

The f i r s t  of two l u n a r  o r b i t  i n s e r t i o n  burns w i l l  be made 
a t  83:25 GET a t  an a l t i t u d e  of  about 85 nm above t h e  Moon. LOI-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  2890 f p s  and 
w i l l  i n s e r t  Apollo 1 2  i n t o  a 60x169 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  at  87:44 GET w i l l  a d j u s t  t h e  o r b i t  t o  a 
54x66-nm o r b i t ,  which because of  p e r t u r b a t i o n s  o f  the 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 ,  should become c i r c u l a r  a t  60 nm a t  
the  time o f  rendezvous wi th  t h e  LM. The burn w i l l  be 169 f p s  
r e t r o g r a d e .  Both LO1 maneuvers w i l l  be  w i t h  the  SPS engine 
n e a r  p e r i c y n t h i o n  when the  s p a c e c r a f t  i s  behind t h e  Moon, 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  commander and 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 f o r  a b r i e f  checkout and r e t u r n  t o  t h e  command module. 

Lunar Module Descent Lunar Landing 

The l u n a r  module w i l l  be manned and checked out  f o r  undock- 
i n g  and subsequent  l and ing  on t h e  l u n a r  s u r f a c e  a t  Apollo s i t e  
7 .  Undocking w i l l  take p lace  a t  107:58 GET p r i o r  t o  t h e  MSFN 
a c q u i s i t i o n  of  s i g n a l .  A r a d i a l l y  downward s e r v i c e  module RCS , 

burn of 2 . 5  f p s  w i l l  p l a c e  t h e  CSM on an equ ipe r iod  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 ha l r  r e v o l u t i o n  a f t e r  the  
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  
descen t  o r b i t  i n s e r t i o n  burn (DOI)  w i l l  be made w i t h  t h e  l u n a r  
module descen t  engine  f i r i n g  r e t r o g r a d e  7 2  f p s  at  109:23 GET. 
The burn w i l l  s t a r t  a t  1 0  pe rcen t  t h r o t t l e  f o r  15 seconds and 
t h e  remainder a t  40 p e r c e n t  t h r o t t l e .  

-more - 
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DESCENT ORBIT INSERT10 

CSM ORBIT 
(54 X 66 N. M 

POWER DESCENT INITIATION 

DESCENT ORBIT INSERT10 

CSM ORBIT 
(54 X 66 N. M 

POWER DESCENT INITIATION 

LUNAR DESCENT EVENTS 



I- ., . .. . 

The DO1 maneuver lowers LM pe r i cyn th ion  t o  50,000 feet a t  

A three-phase powered descent  i n i t i a t i o n  ( P D I )  maneuver 

l 

a p o i n t  about 15 degrees uprange of  l and ing  s i t e  7.  

begins  a t  per icynth ion  a t  110:20 GET us ing  t h e  LM descent  
engine t o  brake the  veh ic l e  o u t  of  t he  descent  transfer o r b i t .  
The guidance-control led PDI maneuver starts about 260 nm p r i o r  
t o  touchdown, and i s  i n  r e t rog rade  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  zero at  t h e  time v e r t i c a l  descent  begins .  
Spacecraf t  a t t i t u d e  w i l l  be windows up from powered descent  t o  
l and ing  so  t h a t  t he  LM l and ing  radar data can be integrated 
con t inua l ly  by the LM guidance computer and b e t t e r  communications 
can be maintained. The braking  phase ends at  about 7,000 feet  
above the  s u r f a c e  and the  s p a c e c r a f t  is r o t a t e d  t o  an upr ight  
windows-forward a t t i t u d e .  The s tar t  of the  approach phase i s  
c a l l e d  high gate, and the s tar t  of t h e  landing phase a t  500 
feet  i s  c a l l e d  low gate. 

takeover  from guidance c o n t r o l  as we l l  as v i s u a l  eva lua t ion  
of t h e  l and ing  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 100  feet  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 .  Present  p l a n s  
c a l l  f o r  t h e  crew t o  t ake  over  manual c o n t r o l  at  approximately 
500 fee t .  Touchdown w i l l  take p lace  a t  l l O : 3 l  GET. 

Both the  approach phase and l and ing  phase allow p i l o t  

-more- 
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Event 

Powered Descent I n i t i a t i o n  

Thro t t l e  t o  Maximum Thrust  

Landing Radar Alt i tude Update 

T h r o t t l e  Recovery 

Landing R a d a r  Ve loc i ty  Update 

Horizon V i s i b i l i t y  
I 

7 High Gate 
m 
I Low Gate 

Touchdown (Probe Contact)  

Powered Descent Events  

Summary 

TFI Ve loc i ty  A l t i t u d e  
M1N:SEC FPS R a t e  

0: 00 5560 -4 

0:26 5529 -3 

3: 52 2959 -9 4 

6: 24 1522 -106 

6: 40 1301 -136 

7:04 ' 1162 -148 

8: 28 505 -137 

10: 22 35 -14 
(47)* 

11: 56 -1 5 
(O)* 

-3 

Height  
F e e t  

49,235 

49,158 

39,186 

24,592 

22,945 

20,13-0 

7,335 

524 

1 2  

I 
N 
N 
I 

* (Hor izonta l  Ve loc i ty  R e l a t i v e  to Sur face )  



END OF 
BRAKING PHASE 

LANDING 
POSITION 

VISIBILITY PHASE 

L A N D I N G  PHASE 
i VERTICAL 

7335 FT 
HIGH GATE 

'0 75 FT 
OUCHDOWN 

' VERTICAL 
' VELOCITY 
27 TO 3 FPS 

RTICAL 
LOCITY 
0 FPS 

NOMINAL DESCENT TRAJECTORY 
FROM HIGH GATE TO TOUCHDOWN 
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Lunar Surface  Exp lo ra t ion  

The manned l u n a r  e x p l o r a t i o n  begun by  Apollo 11 w i l l  be 
broadened i n  the  two p e r i o d s  of 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  planned for Apollo 1 2 .  
data  on the  l u n a r  s u r f a c e  environment and b r i n g i n g  back 
g e o l o g i c a l  samples from a second l and ing  s i t e ,  t h e  Apollo 1 2  
crew w i l l  deploy a s e r i e s  of  experiments  which w i l l  r e l a y  back 
t o  E a r t h  long-term s c i e n t i f i c  measurements of  t h e  Moon's 
p h y s i c a l  and environmental  p r o p e r t i e s .  

The experiment s e r i e s ,  c a l l e d  t h e  Apollo Lunar Surface  
Experiment Package (ALSEP l), w i l l  remain on t h e  s u r f a c e  t o  
t r a n s m i t  s c i e n t i f i c  and eng inee r ing  data t o  t h e  Manned Space 
F l i g h t  Network f o r  a t  l e a s t  a y e a r .  

I n  a d d i t i o n  t o  g a t h e r i n g  more 

ALSEP 1 comprises equipment for t h e  l u n a r  p a s s i v e  se i smic ,  
l u n a r  s u r f a c e  t r i -ax is  magnetometer, s o l a r  wind spec t romete r ,  
and l u n a r  ionosphere and atmosphere d e t e c t o r s .  Add i t iona l ly ,  
t h r e e  non-ALSEP experiments  -- s o l a r  wind composition, f i e l d  
geology and Apollo l u n a r  close-up camera photography -- w i l l  be 
deployed. 

Experiments a r e  aimed toward de termining  the s t r u c t u r e  
and s t a t e  of  t h e  l u n a r  i n t e r i o r ,  the  composition and s t r u c t u r e  
of t h e  l u n a r  s u r f a c e  and t h e  p rocesses  which modif ied t h e  su r -  
f a c e ,  and t h e  evo lu t iona ry  sequence l e a d i n g  t o  t h e  Moon's 
p r e s e n t  c h a r a c t e r i s t i c s .  

exceed 31.5 hours ,  d u r i n g  which time Conrad and Bean w i l l  
twice  leave  t h e  LM t o  deploy t h e  ALSEP, gather geologic  
samples and conduct experiments .  The crew's o p e r a t i n g  radius 
w i l l  be l i m i t e d  by t h e  range provided by  t h e  oxygen purge ' 
system (OPS) mounted a t o p  each man's p o r t a b l e  l i f e  suppor t  
sys tem (PLSS) backpack. The OPS s u p p l i e s  one-half  hour  of 
emergency b r e a t h i n g  oxygen and s u i t  p r e s s u r e .  

Apollo 1 2 ' s  s t a y  on t h e  l u n a r  s u r f a c e  i s  planned n o t  t o  

Among the  tasks a s s igned  Conrad and Bean for t he  two EVA 
p e r i o d s  are: 

* C o l l e c t i n g  a contingency sample n e a r  t h e  LM of about two 
pounds o f  l u n a r  material. 

*Evalua t ing  crew a b i l i t y  t o  perform u s e f u l  work i n  t h e  
l u n a r  environment, such as l i f t i n g  and maneuvering large 
packages,  unstowing and e r e c t i n g  t h e  S-Band an tenna .  Also, 
t h e  crew w i l l  a s s e s s  t h e i r  a b i l i t y  t o  move about on t h e  l u n a r  
t e r r a i n  and t h e i r  a b i l i t y  t o  meet t i m e l i n e s .  

-more- 
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*Inspec t ing  the LM e x t e r i o r  f o r  e f f e c t s  
impact and l u n a r  s u r f a c e  e ros ion  from descen 

of  l and ing  
engine plum !. 

"Gathering about 30 t o  60 pounds of  r e p r e s e n t a t i v e  lunar 
s u r f a c e  material, i nc lud ing  a core sample, i n d i v i d u a l  rock 
samples and f ine-gra ined  fragments.  The crew w i l l  photograph 
thoroughly the  areas from which samples are taken.  

p r o p e r t i e s  and te r ra in  c h a r a c t e r i s t i c s  of t he  lunar s u r f a c e  
and conducting o t h e r  l u n a r  f i e l d  geo log ica l  surveys .  

An added bonus of Apollo 1 2 ' s  EVA may be the r e t r i e v a l  
o f  p o r t i o n s  of the Surveyor I11 s p a c e c r a f t  which have been 
exposed t o  the l u n a r  environment s i n c e  the  s p a c e c r a f t  s o f t -  
landed Apr i l  20, 1967 a t  3.3' south  l a t i t u d e  by  23 west 
longi tude .  The Surveyor rests approximately 150 fee t  down a 
1 4  degree s l o p e  of  a crater tha t  i s  50 feet  deep and about 650 
f e e t  wide. 

Surveyor 111's t e l e v i s i o n  camera s e n t  back 6,315 p i c t u r e s  

*Making observa t ions  and g a t h e r i n g  data on the  mechanical 

of  the terrain f e a t u r e s  i n  the c r a t e r  i n  which the s p a c e c r a f t  
landed. The 17-pound TV camera, w i t h  i t s  v a r i e t y  of  e l e c t r o n i c  
and mechanical components, w i l l  be  one of  t h e  major items 
Conrad and B e a n  hope t o  r e t r i e v e .  A modified p a i r  o f  b o l t -  
c u t t e r s  and a stowage bag w i l l  be c a r r i e d  f o r  removing and 
r e t r i e v i n g  Surveyor components. 

Before Conrad and Bean begin sn ipping  o f f  p o r t i o n s  of 
t h e  Surveyor s p a c e c r a f t ,  t hey  w i l l  take c o l o r  photographs o f  
areas covered by  the Surveyor TV camera t o  show the  comparative 
change, i n  any ,  of the s u r f a c e  f e a t u r e s .  

The t r e k  t o  the Surveyor l and ing  s i t e  w i l l  depend upon 
t h e  accuracy of the Apollo 1 2  l u n a r  module landing .  If  t h e  LM 
l ands  wi th in  one k i lometer  (3,300 feet)  of  Surveyor,  t he  l and ing  
crew w i l l  make a t r a v e r s e  t o  Surveyor du r ing  the second EVA 
pe r iod .  

-more- 
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Ascent,  Lunar O r b i t  Rendezvous 

Fol lowing t h e  31.5 hour  lunar s t a y  t h e  LM a s c e n t  
stage w i l l  l i f t  o f f  t he  l u n a r  s u r f a c e  t o  beg in  t h e  
rendezvous sequence w i t h  t h e  o r b i t i n g  CSM. I g n i t i o n  of  t h e  
LM a s c e n t  engine  w i l l  be a t  1 4 2 : O l  f o r  a 7 min 11 s e e  burn 
w i t h  a t o t a l  v e l o c i t y  o f  5535 f p s .  Powered a s c e n t  i s  i n  two 
phases :  v e r t i c a l  a s c e n t  f o r  t e r r a i n  c l e a r a n c e  and t h e  o r b i t a l  
i n s e r t i o n  phase.  P i t chove r  a long  t h e  desired launch azimuth 
begins  as t h e  v e r t i c a l  a s c e n t  r a t e  reaches 50 f p s  about  10  
seconds a f te r  l i f t o f f  a t  about  272  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  take p l a c e  about 166  nm west 
o f  t he  l a n d i n g  s i t e .  

compute onboard t h e  major maneuvers f o r  rendezvous w i t h  t he  
CSM which i s  about  260  nm ahead o f  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 he  LM RCS t h r u s t e r s .  
The premiss ion  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 ea l  time, are as fo l lows :  

a f t e r  i n s e r t i o n ,  142:58 GET, 50 f p s  PI: igrade,  fo l lowing  some 
20 minutes of LM rendezvous radar t r d z k i n g  and CSM sextant/VHF 
r a n g i n g  n a v i g a t i o n .  
an o r b i t  1 5  nm below t h e  CSM a t  t h e  time o f  ILie 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. 

Fol lowing 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  

Concentr ic  sequence i n i t i a t e  (CSI): A t  f i rs t  LM apolune 

CSI will b e  targeted t o  p l a c e  t h e  LM i n  

The CSI burn may a l so  i n i t i a t e  cor*rec t ions  for any out-of- 
p lane  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  af ter  CSI w i l l  be  46.7x44.5 nm and w i l l  have 
a catchup r a t e  t o  t h e  CSM of .07 degrees  p n r  minute.  

Another p lane  c o r r e c t i o n  i s  u o s s i b l e  about 30 minutes after - ~~~~~~ .~~ ~ . _ _  _ _ _  .~ 
CSI at  the  noda l  c r o s s i n g  Lmi t h e  kSM and LN - , r b i t s  t o  p l a c e  
both  v e h i c l e s  at  a common node a t  the t i m e  of  the CDH maneuver 
a t  143:56 GET. 

Terminal phase i n i t i a t i o n  ( T P I )  : T h i s  maneuver occur s  a t  
144:36 and adds 2 4  f p s  a long  t h e  l i n e  o f  sight tcward t h e  CSM 
when the  e l e v a t i o n  angle  t o  t h e  CSM reaches  2 6 . 6  degrees.  The 
LM o r b i t  becomes 61.9x43.8 nm and t h e  ca tchup i d l e  to the  CSM 
decreases t o  .033 degrees  p e r  second,  o r  a c l o s i n g  r a t e  o f  133 
f p s  * 

Midcourse c o r r e c t i o n  maneuvers w i l l  be made i f  needed, 
fol lowed by f o u r  b rak ing  maneuvers. Docking nominal ly  w i l l  
take p l a c e  a t  145:40 GET t o  end t h r e e  and one-half  hours  of 
t h e  rendezvous sequence. 

R C S  1 . 5  f p s  maneuver w i l l  p rov ide  s e p a r a t i o n ,  
The LM a s c e n t  s t a g e  W i l l  be  j e t t i s o n e d  a t  147:21 GET-and CSM 

-more- 
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- - . __ 
Ascent S tage  Deorbi t  

P r i o r  t o  t r a n s f e r r i n g  t o  t h e  command module, t he  LM 
crew w i l l  s e t  up t h e  LM guidance system t o  main ta in  the a scen t  
s t a g e  i n  an i n t e r t i a l  a t t i t u d e .  A t  about 1 4 9 : 2 8  GET the  LM 
a s c e n t  engine  w i l l  i g n i t e  on ground command f o r  200 f p s  r e t r o -  
grade burn targeted for ascen t  s t a g e  impact a t  149 :56  about 
f i v e  nm s o u t h  of  S i t e  7 .  The burn w i l l  have a small out-of- 
p l ane  n o r t h  component t o  d r i v e  the  s t a g e  back toward t h e  ground 
t r a c k  o f  t h e  o r i g i n a l  l a n d i n g  s i t e .  The a s c e n t  s t a g e  w i l l  
impact a t  about 5500 f p s  a t  an angle  o f  f o u r  degrees  r e l a t i v e  
t o  t he  l o c a l  h o r i z o n t a l .  Impacting an o b j e c t  w i t h  a known 
v e l o c i t y  and mass n e a r  t h e  l a n d i n g  s i t e  w i l l  p rovide  exper imenters  
w i t h  an event  f o r  c a l i b r a t i n g  r eadou t s  from t h e  ALSEP seismometer 
l e f t  behind a t  S i t e  7 .  The a scen t  s t a g e  d e o r b i t  a l s o  s e r v e s  t o  
remove d e b r i s  from l u n a r  o r b i t .  

A p l ane  change maneuver at  159:02 GET w i l l  p l a c e  t h e  CSM 
on an o r b i t a l  t r a c k  p a s s i n g  d i r e c t l y  o v e r  t h e  c r a t e r s  Descar tes  
and Fra  Mauro two r e v o l u t i o n s  l a te r .  The maneuver w i l l  be a 
360-fps SPS burn o u t  o f  p lane  f o r  a p lane  change o f  3.2 deg rees .  

The Apollo 1 2  crew w i l l  o b t a i n  e x t e n s i v e  photographic  
coverage of t h e s e  l u n a r  s u r f a c e  f e a t u r e s .  

T ransea r th  1n.iection (TEI)  

GET fo l lowing  89 hours  i n  l u n a r  o r b i t .  
t h e  l u n a r  f a r s i d e ,  w i l l  be  a 3113 f p s  pos igrade  SPS burn o f  2 
min 1 7  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  
36,129 f p s  a f t e r  a 72 h r  t r a n s e a r t h  f l i g h t  t ime.  

T ransea r th  Coast 

burns w i l l  be made if needed: MCC-5 at  TEI+15 h r s ,  MCC-6 a t  
e n t r y  i n t e r f a c e  ( E I )  -22 hrs and MCC-7 a t  E I  -3 hrs. 

Ent ry ,  Landing 

Apollo 1 2  w i l l  encounter  t h e  E a r t h ' s  atmosphere ( 4 0 0 , 0 0 0  
f e e t )  a t  2 4 4 : 2 6  GET a t  a v e l o c i t y  o f  36,129 f p s  and w i l l  larid 
approximately 12.50 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  s p a c e 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  reach t h e  
l a n d i n g  p o i n t .  
l a t i t u d e  by 165 degrees  west l o n g i t u d e .  

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  be a t  1 7 2 : 2 1  
T E I  w i l l  t a k e  p l a c e  on 

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  

Splashdown w i l l  be a t  244:35 a t  1 6  degrees  sou th  

-more- 
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Recovery ODerations 

The prime recovery l i n e  f o r  A P O ~ ~ O  12 i s  t h e  mid-pacif ic  
a long  the  175th west long 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 long i tude  below t h e  equa to r .  
m e  a i r c r a f t  carrier USS Hornet,  Apollo 1 2  p r i m e  recovery s h i p ,  
w i l l  be s t a t i o n e d  n e a r  the  end-of-mission aiming p o i n t  p r i o r  t o  
e n t r y  . 

on t i m e  November 14 w i l l  be  a t  1 6  degrees  south  by 165 degrees  
west. 

miles from Kennedy Space Center ,  fanwise 50 nm above and below 
t h e  l i m i t s  of t h e  variable launch azimuth (72-96 d e g r e e s ) .  Ships  
on s t a t i o n  i n  t h e  launch a b o r t  area w i l l  b e  t h e  d e s t r o y e r  USS 
Hawkins, and the  i n s e r t i o n  t r a c k i n g  s h i p  USNS Vanguard. 
p l a t fo rm h e l i c o p t e r ,  USS Aust in  W i l l  be S t a t i o n e d  f u r t h e r  sou th  
i n  t he  A t l a n t i c  t o  suppor t  the p o s s i b l e  a b o r t s  du r ing  t r a n s l u n a r  
c o a s t .  

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

Launch abor t  l and ing  a r e a s  ex tend  downrange 3,400 n a u t i c a l  

The l a n d i n g  

I n  
P a c i f i c  
r e  covery 

a d d i t i o n  t o  the  primary recovery s h i p  l o c a t e d  on t h e  m i d -  
recovery l i n e  and su r face  v e s s e l s  on the  A t l a n t i c  Ocean 

1 l i n e  ( a long  30th west meridian n o r t h )  and i n  t h e  launch 
a b o r t ,  t h i r t e e n  HC-130 a i r c r a f t  W i l l  be on s tandby a t  e i g h t  
s t a g i n g  bases around the  Ea r th :  .Guam; Hawaii; American Samoa; 
Bermuda; Lajes, Azores; Ascension I s l a n d ;  Maur i t ius  and t h e  
Panama Canal Zone. 

Apollo 1 2  recovery Operat ions W i l l  be  d i r e c t e d  from t h e  Re- 
covery Operat ions Control  Room i n  t h e  Mission Cont ro l  Center ,  
supported by t h e  A t l a n t i c  Recovery Control  Center ,  Norfolk,  V a .  
and the  P a c i f i c  Recovery Cont ro l  Center ,  Kunia, Hawaii. 

Af t e r  splashdown, the Apollo 1 2  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  ha t ch  
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  
Hornet where they w i l l  e n t e r  a Mobile Quaran t ine  F a c i l i t y  (MQF) 
about  90 minutes a f t e r  l and ing .  

-more - 
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APOLLO 1 2  ONBOARD TELEVISION 

TWO c o l o r  t e l e v i s i o n  Cameras are Planned t o  be c a r r i e d  
aboard Apollo 1 2  -- One i n  the command module and one i n  t he  
l u n a r  module descent s t a g e  t o  t r ansmi t  a real-time p i c t u r e  of 
t he  two per iods  of lunar sur face  e x t r a v e h i c u l a r  a c t i v i t y .  A 
b lack  and white !F? camera may be s u b s t i t u t e d  for the  LM color 
camera. 

Both cameras have been re furb ished  and modified from 
previous missions;  the  Apollo 1 0  command module camera w i l l  be 
stowed i n  t h e  LM for l u n a r  sur face  TV, and the  Apollo 11 command 
module camera w i l l  be used i n  t h e  Apollo 1 2  command module. 

The c o l o r  Tv cameras weigh 1 2  pounds and are f i t t e d  w i t h  
zoom l e n s  for wideangle O r  Closeup f i e l d s  Of view. The command 
module camera i s  f i t t e d  w i t h  a three-inch monitor which can be 
detached and placed a t  a convenient l o c a t i o n  i n  t he  CM. The LM 
camera w i l l ’ b e  aimed a d  focused by  the LM crew dur ing  EVA w i t h  
t h e  h e l p  of Mission Control-  

B u i l t  by  Westinghouse E l e c t r i c  C O W .  Aerospace Div is ion ,  
Baltimore M d . ,  the c o l o r  CEUneraS output  a s tandard  525-line , 
30 frame-per-second s i g n a l  i n  c o l o r  by use of r o t a t i n g  c o l o r  
wheels. The black and whi te  s i g n a l s  c a r r i e d  on the S-Band downlink 
w i l l  be  converted t o  c o l o r  at  the Mission Control  Center.  

Modifications t o  the LM c o l o r  camera inc lude  p a i n t i n g  it  white 
for thermal c o n t r o l ,  s u b s t i t u t i n g  coated metal gears for p l a s t i c  
gears  i n  the c o l o r  wheel d r i v e  mechanism, p rov i s ion  for i n t e r n a l  
heat conduction paths t o  the camera o u t e r  she l l  for r a d i a t i o n ,  
and use of a s p e c i a l  bea r ing  l u b r i c a n t .  

The l u n a r  module black and white 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  DC power. Scan rate 
i s  10  frames-per-second at 320 l ines-per-frame. The camera body i s  
10.6 inches  long,  6 .5  inches  wide and 3-11 inches deep. The bayonet 
l e n s  mount permits l e n s  changes by a crewman i n  a p re s su r i zed  s u i t .  
Two l e n s e s ,  a wideangle l e n s  f o r  Close-UPs and large areas, and 
a l u n a r  day l e n s  for viewing l u n a r  sur face  f e a t u r e s  and a c t i v i t i e s  
i n  t h e  nea 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  b e  
provided for t h e  l u n a r  TV camera. 

-more- 



APOLLO 1 2  T V  SCHEDULE 

COVERAGE I 

I 

Y 
iD 
I 

2 ’  

I 
T R A N S P O S I T I O N / D O C K I N G  

H Y B R I D  T R A J . / S P A C E C R A F T  I N T E R I O R  

EARTH,  I V T ,  S / C  I N T E R I O R  

PRE L O I - 1 ,  LUNAR S U R F A C E  

LUNAR S U R F A C E  

UNDOCKING/FORMATION F L Y I N G  

LUNAR S U R F A C E  E V A  

EVA - 2 ,  E Q U I P M E N T  J E T T I S O N  

DOCKING 

P O S T  - T E I / L U N A R  S U R F A C E  

MOON - EARTH - S / C  I N T E R I O R  

DAY 

F R I D A Y  

SATURDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

F R I D A Y  

SUNDAY 

DATE 

NOV. 1 4  

NOV. 15  

NOV. 17 

NOV. 1 8  

NOV. 19 

NOV. 20 

NOV. 2 1  

NOV. 2 3  

EST 

l4:42 

1 7 :  47 

02:52 

20 : 52 

23:22 

23:12  

06:02  

00:42 

12: 37 

16:17  

06:52 

G E T  

03:25 

30:25 

63 : 30 

81: 30 

84:OO 

107:50 

1 1 4  : 40 

133:20  

’ 145: 15 

“1.72 : 55 

223:15 

D U R A T I O N  

1 i 0 5  

0 + 35 

0 + 50 

0 + 2 0  

o + 30 

0 + 2 0  I 
W 
I 

3 + 30 

4 + 55 

o + 30 

0 + 20 

o + 30 

* P l a n s  c a l l  f o r  t h i s  T V  event  t o  be recorded f o r  l a t e r  playback. 
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APOLLO 1 2  SCIENTIFIC EXPERIMENTS 

The Moon's surface i s  bombarded by the  S o l a r  wind which 
c o n s i s t s  o f  charged particles,  mostly protons and e l e c t r o n s ,  
emanating from t h e  Sun. There a l s o  e x i s t s  an i n t e r p l a n e t a r y  
magnetic f i e ld  which i s  c a r r i e d  from the Sun by the  s o l a r  wind. 

from the d i r e c t  stream of s o l a r  wind charged p a r t i c l e s  and the 
s o l a r  magnetic f l u x .  
n e g l i g i b l e  magnetic f i e l d  of i t s  own. As a r e s u l t  t h e  Moon i s  
s u b j e c t  t o  f o r c e s  of the  s o l a r  wind, t he  s o l a r  magnetic f i e l d  
and, dur ing  c e r t a i n  times, t o  the E a r t h ' s  magnetic f i e l d .  

Seve ra l  experiments i n  the Apollo Lunar  Surface Experiments 
Package (ALSEP) w i l l  measure these i n f l u e n c e s  both i n  sunlight 
and i n  darkness  on the  Moon and, as t h e  Moon passes through 
the region of the Ear th ' s  m a m e t i c  f i e l d  (mametosohere) .  Other  
experiments w i l l  o b t a i n  information on t h e  phys ica l  properties 
of t h e  Moon's s u r f a c e  and i t s  i n t e r i o r .  

The L u n a r  Surface Magnetometer (LSM) 

i s  t o  measure khe magnetic f i e l d  a t  t h e  l i m a r  Surface .  
Charged p a r t i c l e s  and t h e  magnetic f i e l d  of t h e  s o l a r  wind 
impact d i r e c t l y  0'1 the lunar s u r f a c e .  Some o f  t h e  s o l a r  wind 
p a r t i c l e s  are absorbed by the s u r f a c e  l a y e r  O f  t h e  Moon. Others 
may be d e f l e c t e d  around t h e  Moon. The e l e c t r i c a l  p r o p e r t i e s  o f  
t h e  material making up t h e  Moon determine what happens t o  t h e  
magnetic f i e l d  when it  h i t s  t h e  Moon. If t he  Moon i s  a p e r f e c t  
i n s u l a t o r  t h e  magnetic f i e l d  w i l l  pass through t h e  Moon undis turbed 
If t h e r e  i s  material p r e s e n t  which a c t s  as a conductor,  e l e c t r i c  
c u r r e n t s  w i l l  flow i n  t h e  Moon. 

The Ear th  has i t s  own magnetic f i e l d  which p r o t e c t s  it 

The Moon, however, has on ly  a small o r  

The s c i e n t i f i c  o b j e c t i v e  of the  magnetometer experiment 

Two p o s s i b l e  models a r e  shown i n  t h e  next  drawing. The 
e l e c t r i c  c u r r e n t  c a r r i e d  by  t he  s o l a r  wind goes through t h e  
Moon and "c loses"  i n  the space sur rounding  the  Moon, ( f igu re  a ) .  
This cu r ren t  ( E )  gene ra t e s  a magnetic f i e l d  (M) as shown. The 
magnetic f i e l d  c a r r i e d  i n  the  s o l a r  wind w i l l  s e t  up a s y s t e m  of 
e l e c t r i c  c u r r e n t s  i n  t h e  Moon o r  a lpng  the s u r f a c e .  
c u r r e n t s  w i l l  g ene ra t e  another  magnetic f i e l d  which t r i e s  t o  
coun te rac t  the  s o l a r  wind f i e l d ,  ( f i g u r e  b ) .  T h i s  r e s u l t s  i n  
a change i n  t h e  t o t a l  magnetic f i e l d  measured a t  t h e  l u n a r  
s u r f a c e .  

These 

-more - 
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The magnitude of t h i s  d i f f e r e n c e  can be determined b y  
independent ly  measuring t h e  magnetic f i e l d  i n  t h e  und i s tu rbed  
s o l a r  wind nearby ,  y e t  away from t h e  Moon's s u r f a c e .  It i s  
planned t o  o b t a i n  t h i s  d a t a  from Exp lo re r  35, the  unmanned 
s p a c e c r a f t  now I n  l u n a r  o r b i t .  The va lue  o f  t h e  magnetic f i e l d  
change a t  the  Moon's s u r f a c e  can then  be used t o  deduce 
informat ion  on t h e  e l e c t r i c a l  p r o p e r t i e s  of  t h e  Moon. T h i s ,  
i n  t u r n ,  can be used t o  b e t t e r  unders tand  the  i n t e r n a l  tempera ture  
o f  t h e  Moon and c o n t r i b u t e  t o  b e t t e r  unde r s t and ing  o f  t h e  o r i g i n  
and h i s t o r y  of t h e  Moon. 

The des ign  of the  t r i - a x i s  f l u x - g a t e  magnetometer and 
a n a l y s i s  o f  experiment data  are t h e  r e s p o n s i b i l i t y  o f  D r .  
Charles P .  S o n e t t  - NASA/Ames Research Center ;  Dr. Je r ry  
Modiset te  - NASA/Manned S p a c e c r a f t  Center ;  and Dr. P a l m e r  
D y a l  - NASA/Ames Research Center. 

The magnetometer c o n s i s t s  of th ree  magnetic s enso r s  
a l i g n e d  i n  t h ree  o r thogona l  s e n s i n g  axes ,  each l o c a t e d  a t  t h e  
end o f  a f i b e r g l a s s  suppor t  arm ex tend ing  from a c e n t r a l  
s t r u c t u r e .  T h i s  s t r u c t u r e  houses  both  the experiment e l e c t r o n i c s  
and t h e  e lec t ro-mechanica l  g i m b a l / f l i p  u n i t  which a l lows  the  
s e n s o r  t o  be po in ted  i n  any d i r e c t i o n  f o r  s i t e  survey and 
c a l i b r a t i o n  modes. The a s t r o n a u t  a l i g n s  t h e  magnetometer 
experiment t o  w i t h i n  +3' East-West u s i n g  a shadwograph on t h e  
c e n t r a l  s t r u c t u r e ,  a n 3  t o  w i t h i n  t3" of  t h e  v e r t i c a l  u s i n g  a 
bubble  l e v e l  mounted on t h e  Y s e n s o r  boom arm. 

S i z e ,  weight and power are as f o l l o w s :  

S i z e  ( i n c h e s )  deployed 40 h i g h  w i t h  60 between s e n s o r  

Weight (pounds)  1 7 . 5  

Peak Power Requirements (watts)  

heads 

S i t e  Survey Mode 

S c i e n t i f i c  Mode 

1 1 . 5  

6 . 2  
1 2 . 3  ( n i g h t )  

C a l i b r a t i o n  Mode 1 0 . 8  

The magnetometer experiment o p e r a t e s  i n  t h ree  modes: 

S i t e  Survey Mode - An i n i t i a l  s i t e  survey i s  performed i n  
each o f  t h e  three s e n s i n g  modes f o r  t h e  purpose o f  l o c a t i n g  and 
i d e n t i f y i n g  any magnetic i n f l u e n c e s  permanently i n h e r e n t  i n  t h e  
deployment s i t e  so t h a t  t h e y  w i l l  n o t  a f f e c t  t h e  i n t e r p r e t a t i o n  o f  
t h e  ME s e n s i n g  o f  magnetic f l u x  a t  t h e  l u n a r  s u r f a c e .  Although no 
measurable l u n a r  magnet ic  f i e l d  has been de tec ted  t o  da t e ,  t h e  
p o s s i b i l i t y  o f  l o c a l i z e d  magnetism remains;  t hus  t h i s  p r e c a u t i o n  
m u s t  b e  t aken .  

_rnnne_ 
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S c i e n t i f i c  Mode - This i s  t h e  normal o p e r a t i n g  mode wherein 
t h e  s t r e n g t h  and d i r e c t i o n  o f  t h e  lunar magnetic f i e l d  are measured 
cont inuous ly .  The t h r e e  magnetic s e n s o r s  provide signal o u t p u t s  
p r o p o r t i o n a l  t o  the  inc idence  of magnetic f i e l d  components 
p a r a l l e l  t o  t h e i r  r e s p e c t i v e  axes .  Each s e n s o r  w i l l  r eco rd  t h e  
i n t e n s i t y  t h r e e  times p e r  second which i s  fas ter  than  t h e  magnetic 
f i e l d  i s  expec ted  t o  change. A l l  s e n s o r s  have t h e  c a p a b i l i t y  t o  
sense over  any one of  t h r e e  dynamic ranges w i t h  a r e s o l u t i o n  o f  
0 . 2  gamma.” 

-100 t o  t100 gamma 

-200 t o  +200 gamma 

-400 t o  +400 gamma 

Gamma i s  a u n i t  o f  i n t e n s i t y  o f  a magnetic f i e l d .  The E a r t h  a t  
t h e  equa to r ,  f o r  example, i s  35,000 gamma. The i n t e r p l a n e t a r y  
magnetic f i e l d  from t h e  Sun has  been recorded  at  5 t o  1 0  gamma. 

C a l i b r a t i o n  Mode - This i s  performed au tomat i ca l ly  a t  12- 
h o u r  i n t e r v a l s  t o  determine t h e  a b s o l u t e  accuracy o f  t h e  
magnetometer s enso r s  and t o  c o r r e c t  any d r i f t  from t h e i r  
l a b o r a t o r y  c a l i b r a t i o n .  

Lunar Ionosphere De tec to r  ( L I D )  

The s c i e n t i f i c  o b j e c t i v e  o f  t h e  Lunar Ionosphere Detec tor  
i s  t o  s tudy  t h e  charged p a r t i c l e s  i n  t h e  l u n a r  atmosphere. 
I n  conjunct ion  w i t h  t h e  L u n a r  Atmosphere De tec to r  bo th  charged 
and n e u t r a l  p a r t i c l e s  w i l l  be measured b y  Apollo 1 2  ALSEP. 
Although t h e  amount of m a t e r i a l  d e t e c t e d  i s  expected t o  be 
very small ,  knowledge o f  t h e  l u n a r  ionosphere d e n s i t y  and 
composition w i l l  c o n t r i b u t e  t o  t h e  unders tanding  o f  t h e  Moon‘s 
chemistry,  r a d i o a c t i v i t y ,  and vo lcan ic  a c t i v i t y  and t o  t h e  
chemical compos5tion of t h e  s o l a r  wind. Elements o f  t h e  s o l a r  
wind are expected t o  be t h e  major ionosphere component, b u t  
obse rva t ion  from E a r t h  o f  lunar “hot  s p o t s “  sugges t  gas i s  
be ing  r e l e a s e d  from t h e  Moon. The impact of  m e t e o r i t e s  on t h e  
l u n a r  s u r f a c e  w i l l  vapor ize  both  t h e  m e t e o r i t e  and l u n a r  s u r f a c e  
material. While a l l  these f a c t o r s  c o n t r i b u t e  m a t e r i a l  t o  t h e  
l u n a r  ionosphere and atmosphere, f o r c e s  a r e  a t  work c o n t r i b u t i n g  
t o  t h e i r  e scape ,  i . e . ,  t h e  low g r a v i t y  o f  t h e  Moon, t h e  high 
t h e r m a l  a c t i v i t y  and t h e  sweeping s o l a r  wind which can remove as 
W e l l  as c o n t r i b u t e  p a r t i c l e s .  

The Lunar Ionosphere Detec tor  w i l l  h e l p  i d e n t i f y  t h e  i o n i z e d  
charged elements  and molecules .  It w i l l  a l s o  measure t h e  charged 
p a r t i c l e s  as t h e  Moon passes  through the  E a r t h ’ s  magnetic f i e l d .  
The experiment i s  a l s o  designed t o  g ive  us a p re l imina ry  value 
f o r  t h e  e l e c t r i c  f i e l d  o f  t h e  l u n a r  s u r f a c e .  

-more- 
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The ALSEP Lunar Ionosphere Detec tor  des ign  and subsequent 
data a n a l y s i s  are t h e  r e s p o n s i b l i t i e s  of  Dr. John Freeman and 
D r .  C u r t  Michel bo th  o f  Rice U n i v e r s i t y .  

count p o s i t i v e  i o n s .  It c o n t a i n s  two curved p la te  ana lyze r s  
t h a t  measure t h e  energy o f  p o s i t i v e  i o n s .  One curved plate 
a n a l y z e r  measures i o n s  w i t h  an energy range from 0 . 2  e l e c t r o n  
v o l t s  t o  48.6 (e .v . ) .  It con ta ins  a v e l o c i t y  f i l t e r  ( c ros sed  
magnetic an# e l e c t r i c  f ie&ds)  t h a t  admits i o n s  w i t h  v e l o c i t i e s  
from 4 x 1 0  t o  9.35 x 1 0  cm/sec. From the v e l o c i t y  data, 
t he  mass of t h e  s o l a r  wind p a r t i c l e s  i n  the energy range from 
1 0  e.v.  t o  3500 e . v .  cap be determined.  The mass of t h e s e  h igh  
energy p a r t i c l e s  from s o l a r  f lares cannot be determined because 
t h e  a n a l y z e r  d o e s  n o t  have the  v e l o c i t y  s e l e c t o r .  

The weight o f  t h e  ins t rument  i s  19.6 pounds, o p e r a t i o n a l  
power is 60 watts, and i n p u t  vo l t age  is +29 VDC. 

The LID u t i l i z e s  a supra thermal  i o n  d e t e c t o r  t o  d e t e c t  and 

Lunar Atmosphere De tec to r  (LAD) 

The s c i e n t i f i c  o b j e c t i v e  of t he  Lunar Atmosphere Detec tor  
i s  t o  measure the  d e n s i t y ,  temperature, and t h e  changes i n  t h e  
l u n a r  atmosphere. The LAD b a s i c a l l y  measures t h e  t o t a l  p r e s s u r e  
o f  n e u t r a l  ( i n a c t i v e )  p a r t i c l e s  whereas t he  Ionosphere De tec to r  
measures composition of  t h e  i o n i z e d  ( a c t i v e )  p a r t i c l e s .  The 
d e n s i t i e s  are expec ted  t o  b u i l d  up on t h e  s u n l i t  s i de  and t o  
f a l l  o f f  on the  dark side o f  t h e  Moon. These measurements are 
expected t o  c o n t r i b u t e  t o  unders tanding  of t h e  processes  which 
shape t h e  l u n a r  s u r f a c e .  The e r o s i o n a l  f e a t u r e s  , recognized 
from the  Apollo 11 s o i l  samples, are produced by  f o r c e s  which 
a r e  not  similar t o  p rocesses  known on E a r t h .  

are t h e  r e s p o n s i b i l i t y  of D r .  F ranc i s  Johnson, Southwest Center  
for Advanced S t u d i e s  and M r .  Dallas Evans, N A S A  Manned Spacec ra f t  
Center .  

The l u n a r  atmosphere d e t e c t o r  c o n s i s t s  o f  a co ld  cathode 
i o n  gauge assembly , e l e c t r o n i c s  package , and s t r u c t u r a l  and 
thermal hous ings .  The n e u t r a l  p a r t i c l e s  are i o n i z e d  and c o l l e c t e d  
by t h e  cathode,  which is  one o f  a pa i r  of s e n s o r  e l e c t r o d e s ,  
and produce a c u r r e n t  a t  the i n p u t  c i r c u i t r y  o f  t he  e l e c t r o n i c s  
p r o p o r t i o n a l  t o  t he  p a r t i c l e  d e n s i t y .  This  s i g n a l  i s  amplified 
and p rocessed  by  t h e  e l e c t r o n i c s  f o r  t r ansmiss ion  through t h e  
c e n t r a l  s t a t i o n  back t o  E a r t h .  The gauge tempera ture  i s  measured 
d i r e c t l y  and 1s i n s e r t e d  i n t o  t h e  data handl ing  c i r c u i t r y .  

The des ign  o f  t h e  experiment and the subsequent  data a n a l y s i s  

-more- 



ORIFICE COVER, a- 
ORIFICE, 

I 
W 
w 
4’ 

LUNAR ATMOSPHERIC DETECTOR 
(COLD CATHODE ION GAUGE INSTRUMENT) 



V 

-35- 

Seven i d e n t i c a l  modif ied Faraday cups (an in s t rumen t  t h a t  
t raps  i o n i z e d  p a r t i c l e s )  a r e  used t o  d e t e c t  and c o l l e c t  s o l a r  
wind e l e c t r o n s  and p ro tons .  One cup i s  t o  t h e  v e r t i c a l ,  where- 
as the  remaining s i x  cups surround the  v e r t i c a l  where t h e  angle  
between t h e  normals of  any two a d j a c e n t  cups i s  approximately 
60 deg rees .  Each cup measures t h e  c u r r e n t  produced by t h e  
charged p a r t i c l e  f l u x  e n t e r i n g  i n t o  i t .  Since  the  dups a r e  
i d e n t i c a l ,  and i f  t h e  p a r t i c l e  f l u x  i s  e q u a l  i n  each d i r e c t i o n ,  
equa l  c u r r e n t  w i l l  be produced i n  each  cup. If t h e  f l u x  i s  
n o t  equal  i n  each d i r e c t i o n ,  a n a l y s i s  o f  t h e  amount o f  c u r r e n t  
i n  t h e  seven cups w i l l  determine the  v a r i a t i o n  of p a r t i c l e  flow 
w i t h  d i r e c t i o n .  Also, by  s u c c e s s i v e l y  changing t h e  vo l t ages  on 
the g r i d  of t  t h e  cup and measuring t h e  corresponding c u r r e n t ,  
complete energy s p e c t r a  of bo th  e l e c t r o n s  and pro tons  i n  t h e  
s o l a r  wind are produced. 

The measurement cyc le  i s  organized  i n t o  1 6  sequences o f  186 
t e n - b i t  words. The in s t rumen t  weighs 12.5 pounds, has an i n p u t  
v o l t a g e  of  about 28.5 v o l t s  and has an average i n p u t  power o f  
about 3 . 2  watts.  The measurement ranges  a r e  as fo l lows:  

Data from each cup i s  processed i n  t h e  ALSEP data  subsystem. 

E l e c t r o n s  
High ga in  modulation 1 0 . 5  - 1376 e . v .  ( e l e c t r o n  v o l t s )  
Low g a i n  modulation 6 . 2  - 817 e . v .  

Protons 
High ga in  modulation 75 - 9600 e . v .  
Low g a i n  modulation 45 - 5700 e . v .  

F i e l d  o f  View 6 . 0  S t e r a d i a n s  

Angular Re s olu ti on 15" (approximate ly)  

M i n i m u m  F l u x  De tec t ab le  10 p a r t i c l e s / c m  /see 6 2 

-more- 
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S o l a r  Wind Composition Experiment (SWCE) 

The s c i e n t i f i c  o b j e c t i v e  of t h e  s o l a r  wind composition 
experiment i s  t o  determine the e lementa l  and i s o t o p i c  
composition of the  noble  gas ses  i n  the  s o l a r  wind. ( T h i s  i s  
n o t  an ALSEP experiment.)  

and subsequent data a n a l y s i s  are the  r e s p o n s i b i l i t y  o f :  
J. Geiss and P. Eberhardt,  Un ive r s i ty  of Bern (Swi t ze r l and) ;  
P. S igner ,  Swiss F e d e r a l  I n s t i t u t e  of Technology; w i t h  
P r o f e s s o r  Geiss assuming t h e  r e s p o n s i b i l i t y  of P r i n c i p a l  
I n v e s t i g a t o r .  

A s  i n  Apollo 11, t h e  SWC de tec tor  w i l l  be  deployed on 
t h e  Moon and brought  back t o  E a r t h  by the a s t r o n a u t s .  The 
d e t e c t o r ,  however, w i l l  be  exposed t o  t h e  s o l a r  wind f l u x  f o r  
seventeen  hours  i n s t e a d  of two hours  as i n  Apollo 11. Also, 
i n  t h e  Apollo 11 mission the  d e t e c t o r  was found t o  be t o o  
c l o s e  t o  t h e  working areas of the  a s t r o n a u t s .  I n  Apollo 1 2 ,  
t h e  d e t e c t o r  w i l l  be p laced  a s u f f i c i e n t  d i s t a n c e  away from 
t h e  LM so  t h a t  i t  w i l l .  be f r e e  of l u n a r  d u s t  kicked up by  
a s t r o n a u t  a c t i v i t y .  

The s o l a r  wing composition d e t e c t o r  c o n s i s t s  of an  
aluminum f o i l  4 f t  a r e a ' a n d  about 0 .5  m i l s  t h i c k  rimmed by 
Tef lon  f o r  r e s i s t a n c e  t o  tear  d u r i n g  deployment. A s ta f f  
and yard arrangement w i l l  b e  used t o  deploy t h e  f o i l  and t o  
main ta in  t he  f o i l  approximately pe rpend icu la r  t o  t h e  s o l a r  
wind f l u x .  S o l a r  wind p a r t i c l e s  w i l l  p e n e t r a t e  i n t o  t he  
f o i l ,  a l lowing  cosmic r a y s  t o  pas s  r i g h t  through.  The 
p a r t i c l e s  w i l l  g e t  f i r m l y  t rapped  a t  a depth  of s e v e r a l  
hundred atomic l a y e r s .  After exposure on t h e  l u n a r  s u r f a c e ,  
t h e  f o i l  is reeled and r e t u r n e d  t o  E a r t h .  

The s o l a r  wind composition d e t e c t o r  experiment d e s i g n  

-more- 
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Field Geoloay Investigations 

The scientific objectives of the Apollo Field Geology 
Investigations are to determine the composition of the Moon 
and the processes which shape its surfaces. This informa- 
tion will help to determine the history of the Moon and its 
relationship to the Earth. The early investigations to 
understanding the nature and origin of the Mare are limited 
by mission constraints. Apollo 11 visited the Sea of 
Tranquility (Mare Tranquillitatis), Apollo 12 will study the 
Ocean of Storms (Oceanus Procellarum). The results of these 
studies should help establish the nature of Mare-type areas. 

the telescope. Systematic geology mapping began ten years 
ago with a team of scientists at the U.S. Geological Survey. 
Ranger, Surveyor and especially Lunar Orbiter data enormously 
increased the detail and accuracy of these studies. The 
Apollo 11 investigations represent another enormous advance- 
ment in providing new evidence on the Moon‘s great age, its 
Curlous chemistry, the surprisingly high density of the lunar 
surface material. 

Geology investigations of the Moon actually began with 

On Apollo 12, almost the entire second EVA will be devoted 
to the Field Geology Investigations and the collection of 
documented samples. The sample locations will be photographed 
before and after sampling. The astronauts will carefully 
describe the setting from which the sample is collected. 
Samples will be taken along the rays of large craters. 
1s this material, ejected from great depth, which will Provide 
evidence on the nature of the lunar interior. In addition to 
specific tasks, the astronauts will be free to photograph and 
sample phenomena which they judge to be unusual, significant, 
and interesting. The astronauts are provided with a package 
of detailed photo maps which they will use f o r  planning traverses. 
Photographs will be taken from the LM window. Each feature 
Or family of features will be described, relating to features 
on the photo maps. Areas and features where photographs 
should be taken and representative samples collected will be 
marked on the maps as determined primarily by the astronauts 
but with inputs from Earth-based geologists. 

the astronauts in real-time and will work with the data 
returned, the photos, the samples of rock and the astronauts’ 
observations to reconstruct here on Earth the astronauts’ 
traverse on the Moon. 

It 

The Earth-based geologists will be available to advise 

-more- 
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If landing accuracy permits, the Apollo 12 astronauts 
plan to visit the Surveyor I11 spacecraft. Analytical re- 
sults o f  lunar samples collected from the Surveyor I11 site 
will be compared to chemical analysis made by the Surveyor 
alpha particle back-scatter experiment. 

of Dr. Eugene Shoemaker, Principal Investigator, California 
Institute of Technology. His Co-Investigators are 
Aaron Waters, University of California (Santa Cruz); E. Mi. 
Goddard, University o f  Michigan; H. H. Schmitt, Astronaut; 
T. H. FOSS, NASA; J. J. Rennilson, Jet Propulsion Laboratory; 
Gordon Swann, USGS; M. H. Hait, USGS; E. H. Holt, USGS; and 
R. M. Batson, USGS. 

Each astronaut will carry a Lunar Surface Camera (a 
modified 70 mm electric Hasselblad). The camera has a 60 mm 
Biogon lens, with apertures ranging from f/5.6 to f/45. Its 
focus range is from 3 ft to infinity, with detents at the 
5 foot, 15 foot and 74 foot settings. 
incorporates a rigidly installed glass plate bearing a 
reference grid immediately in front of the image plane. A 
polarizing filter attached to the lens of one of the cameras 
can be rotated in 45' increments for light polarizing studies. 
On the first EVA, each magazine will carry 160 frames of 
color film. For the second EVA, each' film magazine will 
contain 200 frames of thin-base black and white film. 

The Field Geological Investigations are the responsibility 

The camera system 

A gnomon, used for metric control of near field (less 
than 10 feet) stereoscopic photography, will provide angular 
orientation relative to the local vertical. Information on 
the distances to objects and on the pitch, roll, and azimuth 
of the camera's Optic axis are thereby included in each 
photograph. The gnomon is a weighted tube suspended verti- 
cally on a tripod supported gimbal. The tube extends one 
foot above the gimbal and is painted with a gray scale in 
bands one centimeter wide. Photogrammetric techniques will 
be used to produce three-dimensional models and maps of the 
lunar surface from the angular and distance relationship 
between specific objects recorded on the film. 

The Apollo black and white surface television camera 
has two resolution modes (320 scan lines/frame and 1280 
scan lines/frame) and two respective scanning modes (10 
frames/second and 0.625 frames/second). With the TV camera 
mounted on a tripod on the lunar surface, the astronauts 
will be able to conduct the early portion of their traverse 
within the field of view of the lunar daytime lens. This 
surveillance will permit Earth-bound advisors to assist in 
any up-date of pre-mission plans for the lunar surface 
operations as such assistance is required. 

-more- 
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The 16 m Data Acquisition Camera will provide time- 
sequence coverage from within the LM. It can be operated 
in several automatic modes, ranqing from 1 frame/second to 
24 frames/sec. 
frame rates, range from 1/1000 second to 1/60 second. Time 
exposures are also possible. While a variety of lenses is 
provided, the 18 mm lens will be used to record most of the 
geological activities in the 1 frame/sec mode. 

high resolution stereoscopic photographs o f  the lunar sur- 
fact to provide fine scale information on lunar soil and 
rock textures. Up to 100 stereo pairs can be exposed on the 
preloaded roll of 35 mm color film. The handle grip enables 
the astronaut to operate the camera from a standing position. 
The film drive and electronic flash are battery-operated. 
The camera photographs a 3"x3" area of the lunar surface. 

Geological sampling equipment includes tongs, scoop, 
hammer, and core tubes. A 24-inch extension handle is 
provided for several of the tools to aid the astronaut in 
using them without kneeling. 

Sample return containers (SRC) have been provided for 
return of up to 40 pounds each of lunar material for Earth- 
based analysis. The SRC's are identical to the ones used on 
the Apollo 11 mission. They are machined f rom aluminum forgings 
and are designed to maintain an internal vacuum during the 
outbound and return flights. The SRC's will be filled with 
representative samples of lunar surface material, collected 
and separately bagged by the astronauts on their traverse 
and documented by verbal descriptions and photography. 
Subsurface samples will be obtained by using drive tubes 
16 inches long and one inch in diameter. A few grams of 
material will be preserved under lunar vacuum conditions 
in a special environmental sample container. This con- 
tainer will be opened for analysis under vacuum conditions 
equivalent to that at the lunar surface. 

Shutter speeds, whicfi are independent of the 

The Lunar Surface Close-up Camera will be used to obtain 

-more- 
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Passive Seismic Experiment (PSE) 

The ALSEP Passive Seismic Experiment (PSE) will measure 
seismic activity of the Moon and obtain information on the 
physical properties of the lunar crust and interior. The PSE 
will detect surface tilt produced by tidal deformations, 
moonquakes, and meteorite impacts. 

analysis are the responsibility of Dr. Gary Latham and 
Dr. Maurice Ewing - Lamont-Doherty Geological Observatory; 
Dr. George Sutton - University of Hawaii; and Dr. Frank Press - 
MIT. 

A similar passive seismic experiment, deployed during 
the Apollo 11 flight, utilized solar energy to produce the 
power necessary for its operation. Thus, it operated only 
during the lunar day. The instrument for Apollo 12 utilizes 
nuclear power and can operate continuously. On Apollo 11, an 
electronics package served as the base f o r  the seismometer, 
somewhat isolating the instrument from the lunar surface. 
The'ALSEP instrument f o r  Apollo 12 sits on a leveling stool 
which provides better contact with the lunar surface. The 
Apollo 11 seismometer had its own self-contained electronics 
and transmitter. The Apollo 12 instrument sends its sensor 
readings to the ALSEP central station which combines the 
inputs from all the ALSEP experiments into the proper format 
and transmits the data back to Earth. False signals should 
be reduced by physically separating the seismometer from the 
electronics. 

After the two astronauts rejoin the command module, the 

The passive seismometer design and subsequent experiment 

LM ascent stage will be jettisoned toward the lunar surface 
impacting approximately 5 nautical miles south of the pre- 
viously emplaced ALSEP Passive Seismometer. This will provide 
a calibrated seismic event equivalent to one ton of TNT. 

There are three major physical components of the PSE: 

. The sensor assembly consists of three long-period 
seismometers with orthogonally oriented, capacitance 
type seismic sensors, measuring along two horizontal 
axes and one vertical axis. This is mounted on a 
gimbal platform assembly. There is one short period 
seismometer which has magnet type sensors. It is 
located directly on the base of the sensor assembly. 

-more- 
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. The l e v e l i n g  s t o o l  a l lows manua?. l e v e l i n g  of t h e  
senso r  assembly by t h e  a s t ronau t  t o  w i t h i n  + 5 O ,  and 
f i n a l  l e v e l i n g  t o  w i t h i n  3 a r c  seccnda by cEntro! 
motors. 

. The thermal shroud covers  and helps  s t a b i l i z e  t h e  
temperature  of t h e  senso r  assembly. Also, two rad io-  
i s o t o p e  heaters W i l l  p r o t e c t  the  instrument  from t h e  
extreme cold  of the l u n a r  n igh t .  

-more- 
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Dust Detector  

The ALSEP Dust Detec tor  is an engineer ing  measurement 
designed t o  d e t e c t  the  Presence of dus t  o r  debris t h a t  may 
impinge on the ALSEP o r  accumulate du r ing  i t s  ope ra t ing  
l i f e .  

The measurement apparatus  c o n s i s t s  of three c a l i b r a t e d  
s o l a r  c e l l s ,  one p o i n t i n g  i n  east, west and v e r t i c a l  t o  f a c e  
t h e  e l i p t i c  pa th  of t he  Sun. The d e t e c t o r  i s  l oca t ed  on t h e  
c e n t r a l  s t a t i o n .  

w i l l  reduce the s o l a r  i l l u m i n a t i o n  de tec t ed  by t h e  c e l l s .  
The temperature of each c e l l  w i l l  be  measured and compared 
w i t h  p r ed ic t ed  values .  

Dust accumulation on the s u r f a c e  of the  three s o l a r  c e l l s  

DUST DETECTOR' 

-more- 
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Lunar M u l t i s p e c t r a l  Photography Experiment S-158  

The o b j e c t i v e  of t he  Lunar M u l t i s p e c t r a l  Photography 
Experiment i s  t o  photograph the  l u n a r  s u r f a c e  from o r b i t  a t  
f o u r  widely s e p a r a t e d  wavelengths i n  t h e  green,  b lue ,  r e d  
and i n f r a r e d  p o r t i o n s  of  t h e  spectrum. Four 80mm Hassel- 
b l a d  cameras each w i t h  a d i f f e r e n t  f i l t e r  are t o  be mounted 
i n  a r i n g  a t t a c h e d  t o  t h e  command module ha t ch  window. 
Black and w h i t e  f i l m  w i l l  be used i n  each camera. 

Photography w i l l  be c a r r i e d  out  du r ing  t h e  27th and 
28th l u n a r  o r b i t s  b y  a s t r o n a u t  Richard Gordon while a lone  
i n  t h e  command module. An automatic  device  w i l l  t r i p  t h e  
camera s h u t t e r s  s imultaneously at  20 second i n t e r v a l s .  
V e r t i c a l  s t r i p  photography and photographs of p o s s i b l e  
f u t u r e  l and ing  s i tes  are planned. 

and computer methods t o  produce s p e c i a l l y  enhanced c o l o r  
composite p r i n t s  designed t o  r e v e a l ,  a t  h igh  r e s o l u t i o n ,  
s u b t l e  c o l o r  shading on t h e  l u n a r  s u r f a c e  t h a t  cannot be 
perce ived  by  the  e y e  or seen on normal c o l o r  f i l m .  There 
i s  good evidence t h a t  t h e s e  c o l o r  d i f f e r e n c e s  a r e  r e l a t e d  
t o  composi t ional  v a r i a t i o n s .  The enhanced p i c t u r e s  w i l l  a id  
g e o l o g i s t s  i n  p lanning  f o r  f u t u r e  sample c o l l e c t i o n  and a i d  
i n  e x t r a p o l a t i n g  known compositions from r e t u r n e d  samples t o  
o t h e r  p a r t s  of t h e  Moon which w i l l  no t  be v i s i t e d  b y  man. 

The p r i n c i p a l  i n v e s t i g a t o r  i s  Dr. Alexander F.  H .  Goetz/ 
Bellcomm, I n c .  Co- inves t iga tors  are Mr. Fred  C .  B i l l i n g s l e y /  
J e t  Propuls ion  Laboratory,  Dr. Thomas B.  McCord/Massachusetts 
I n s t i t u t e  of Technology and Dr. Edward Yost/Long I s l a n d  
Un ive r s i ty .  

The r e t u r n e d  f i l m  w i l l  be  analyzed b y  bo th  photographic  

I 

SNAP-27 

SNAP-27 i s  one of  a s e r i e s  of r a d i o i s o t o p e  thermo- 
e l e c t r i c  g e n e r a t o r s ,  or atomic b a t t e r i e s ,  developed by the  
Atomic Energy Commission under i t s  SNAP program. The SNAP 

a t  development of gene ra to r s  and r e a c t o r s  for use i n  space ,  
on l and  and i n  t he  sea. 

I (Systems for Nuclear  Auxi l ia ry  Power) program i s  d i r e c t e d  
I 

While n u c l e a r  h e a t e r s  were used i n  the  seismometer 
package on Apollo 11, SNAP-27 on Apollo 1 2  w i l l  mark t h e  
f i r s t  use of  a n u c l e a r  e l e c t r i c a l  power s y s t e m  on t h e  Moon. 
It i s  designed t o  provide a l l  the  e l e c t r i c i t y  f o r  continuous 
one-year o p e r a t i o n  of  the  NASA Apollo Lunar Surface Experi-  

I ment s Package. i 

I -more- 
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A nuc lea r  power gene ra to r  o f  d i f f e r e n t  design i s  
p rov id ing  p a r t  o f  the  power, a long wi th  s o l a r  c e l l s ,  f o r  
t h e  Nimbus I11 s a t e l l i t e  which was launched i n  Apr i l  1 9 6 9 .  
Nimbus I11 r e p r e s e n t s  t h e  f i rs t  use of a n u c l e a r  power 
system on a NASA s p a c e c r a f t .  Other systems of t h i s  type  
have a l s o  been used on Department of Defense n a v i g a t i o n a l  
s a t e l l i t e s .  Al toge ther ,  e i g h t  n u c l e a r  power s y s t e m s ,  
before  SNAP-27, have been launched i n  t h e  United S t a t e s  
space program. 

The b a s i c  SNAP-27 u n i t  i s  designed t o  produce a t  l e a s t  
6 3  e l e c t r i c a l  watts of power f o r  t h e  Apollo 1 2  l u n a r  s u r f a c e  
experiments .  It i s  a c y l i n d r i c a l  g e n e r a t o r ,  fue led  w i t h  , 

t h e  r a d i o i s o t o p e  plutonium 238. It i s  about 18 inches  h igh  
and 1 6  inches  i n  d iameter ,  i n c l u d i n g  t h e  h e a t  r a d i a t i n g  f i n s .  
The g e n e r a t o r ,  making maximum use o f  t h e  l i g h t w e i g h t  m a t e r i a l  
be ry l l i um,  weighs about 28 pounds unfueled.  

The f u e l  capsu le ,  made of a s u p e r a l l o y  m a t e r i a l ,  i s  16 .5  
inches  long and 2 .5  i nches  i n  diameter. It  weighs about 15 .5  
pounds,  of which 8.36 pounds r e p r e s e n t  fue l .  

c a l l y  and b i o l o g i c a l l y  i n e r t .  

f u e l  cask from launch through l u n a r  l and ing .  The cask i s  
designed t o  provide  r e e n t r y  h e a t i n g  p r o t e c t i o n  and added 
containment f o r  t h e  f u e l  capsule  i n  t h e  u n l i k e l y  event  of an 
abor t ed  mission.  The c y l i n d r i c a l  cask w i t h  hemispher ica l  
ends i n c l u d e s  a primary g r a p h i t e  h e a t  s h i e l d ,  a secondary 
be ry l l i um thermal sh ie ld ,  and a f u e l  capsule  suppor t  s t r u c t u r e  
made of t i t a n i u m  and Inconel  materials. The cask i s  23 
inches  long  and 8 inches  i n  d iameter  and weighs about 24.5 
pounds. With t he  f u e l  capsule  i n s t a l l e d ,  i t  weighs about 
40 pounds. It i s  mounted on the  l u n a r  module descent  s t a g e  
by  a titanium suppor t  s t r u c t u r e .  

w i l l  remove t h e  f u e l  capsule  from the  cask and i n s e r t  i t  i n t o  
t h e  SNAP-27 g e n e r a t o r  which will have been p l aced  on t h e  
l u n a r  s u r f a c e  n e a r  the  module. 

The plutonium 2 3 8  f u e l  i s  f u l l y  oxid ized  and i s  chemi- 

The rugged f u e l  capsule  i s  contained w i t h i n  a g r a p h i t e  

Once t h e  l u n a r  module i s  on the Moon, an Apollo a s t r o n a u t  

The spontaneous r a d i o a c t i v e  decay of t h e  plutonium 238 
w i t h i n  t h e  f u e l  capsule  gene ra t e s  h e a t  i n  t h e  gene ra to r .  
An as sembly  o f  442  lead t e l l u r i d e  t h e r m o e l e c t r i c  elements 
conve r t s  t h i s  heat -- 1480 thermal watts -- d i r e c t l y  i n t o  
e l e c t r i c a l  energy -- a t  l e a s t  63 watts. There a r e  no moving 
par t s .  

-more- 
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The unique p r o p e r t i e s  of  plutonium 238 make i t  an 
e x c e l l e n t  i s o t o p e  for use i n  space n u c l e a r  g e n e r a t o r s .  
A t  t h e  end of  almost 90 years, plutonium 238 i s  s t i l l  
supply ing  h a l f  o f  i t s  o r i g i n a l  h e a t .  I n  t h e  decay p r o c e s s ,  
plutonium 238 emits mainly t he  n u c l e i  o f  hel ium ( a l p h a  
r a d i a t i o n ) ,  a very mild type  o f  r a d i a t i o n  w i t h  a s h o r t  
emission range.  

Before t h e  use of t h e  SNAP-27 s y s t e m  i n  t h e  Apollo 
program was au thor i zed ,  a thorough review was conducted 
t o  a s s u r e  t h e  h e a l t h  and s a f e t y  of  pe r sonne l  involved  i n  the  
launch and o f  t h e  gene ra l  p u b l i c .  Extens ive  s a f e t y  a n a l y s e s  
and t e s t s  were conducted which demonstrated t h a t  t h e  f u e l  
would be s a f e l y  conta ined  under almost a l l  c r e d i b l e  a c c i d e n t  
c o n d i t i o n s .  

Con t rac to r s  f o r  SNAP-27 

General  E l e c t r i c  Co. , M i s s i l e  and Space Div i s ion ,  
P h i l a d e l p h i a ,  P a . ,  des igned ,  developed and f a b r i c a t e d  t h e  
SNAP-27 g e n e r a t o r  f o r  t h e  ALSEP. 

The 3M Co., S t .  Paul ,  Minn., f a b r i c a t e d  t h e  thermo- 
e l e c t r i c  e lements  and assembled t h e  SNAP-27 g e n e r a t o r .  

S o l a r  D iv i s ion  of I n t e r n a t i o n a l  H a r v e s t e r ,  San Diego, 
C a l i f . ,  f a b r i c a t e d  t h e  g e n e r a t o r ' s  b e r y l l i u m  S t r u c t u r e .  

H i t co ,  Gardena, Cal i f . ,  f a b r i c a t e d  the  g r a p h i t e  

Sandia  Corpora t ion ,  a s u b s i d i a r y  of Western E l e c t r i c ,  

s t r u c t u r e  for t h e  SNAP-27 Graphi te  LM Fuel  Cask. 

o p e r a t o r  o f  AEC's  Sandia  Labora tory ,  Albuquerque, N . M .  , 
provided t e c h n i c a l  d i r e c t i o n  f o r  t h e  SNAP-27 program. 

Savannah R ive r  Laboratory,  Aiken , South C a r o l i n a ,  
ope ra t ed  by  t h e  DuPont Company for t h e  AEC,  p repared  the  
raw plutonium f u e l .  

s a n t o  Research Corp., f o r  t h e  AEC, f a b r i c a t e d  the  raw f u e l  
i n t o  t h e  f i n a l  f u e l  form and encapsu la t ed  t h e  f u e l .  

Mound Labora tory ,  Miamisburg, Ohio, ope ra t ed  by Mon- 

-more- 
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PHOTOGRAPHIC EQUIPMENT 

S t i l l  and motion p i c t u r e s  w i l l  be made of most space- 
c r a f t  maneuvers, crew lunar  su r face  a c t i v i t i e s ,  and mapping 
photos from o r b i t a l  a l t i t u d e  t o  a i d  i n  planning f u t u r e  
l and ing  missions.  During l u n a r  s u r f a c e  a c t i v i t i e s  , emphasis 
w i l l  be on photographic documentation o f  l u n a r  s u r f a c e  
f e a t u r e s  and l u n a r  material sample c o l l e c t i o n .  

Camera equipment stowed i n  the Apollo 1 2  command module 
c o n s i s t s  of  one 70mm Hasselblad e l e c t r i c  camera f o r  gene ra l  
photography, t h e  four-camera l u n a r  m u l t i s p e c t r a l  camera 
assembly f o r  t h e  S-158 experiment, and a 16mm motion p i c t u r e  
camera. The S-158 experiment camera group c o n s i s t s  of  f o u r  
Hasselblads side-by-side on a common mount, each f i t t e d  w i t h  
a d i f f e r e n t  f i l t e r  and type  of f i l m .  A similar experiment 
was flown as S-065 Earth m u l t i s p e c t r a l  photography on 
Apollo 9 .  

S-158 experiment o b j e c t i v e s  are: ga the r ing  o f  l u n a r  
s u r f a c e  c o l o r  v a r i a t i o n  data for geologic  mapping, c o r r e l a t i o n  
of  photos w i t h  s p e c t r a l  r e f l e c t a n c e  of  r e tu rned  samples as a 
p o s s i b l e  means of  determining s u r f a c e  composition w i t h  o r b i t a l  

v a r i a t i o n  and wavelengths. 

photography, p o t e n t i a l  l andi  g s i t e  photography (Fra Mauro, 
Descar tes ,  LaLande), and a r i s o n  of  lunar r e f l e c t a n c e  

Cameras stowed on t h e  l u n a r  module are two 70mm Hassel- 
b l a d  data cameras f i t t e d  wi th  60mm Zeiss  Metric l ens ,  a 16mm 
motion p i c t u r e  camera f i t t e d  w i t h  a l O m m  l e n s ,  and a closeup 
s t e r e o  camera f o r  geo log ica l  photos on the  l u n a r  s u r f a c e  
which i s  stowed i n  the  MESA on t h e  LM descent  s t a g e .  The LM 
Hasselblads have crew ches t  mounts t h a t  leave  both  hands f r e e  

The command module Hasselblad e l e c t r i c  camera is normally 
f i t t e d  w i t h  an 80mm f D . 8  Zeiss  P lanar  l e n s ,  but  bayonet- 
mount 250mm and 500mm l e n s  may be s u b s t i t u t e d  f o r  s p e c i a l  
t a s k s .  The 80mm l e n s  has a focuss ing  range from t h r e e  f e e t  t o  
I n f i n i t y  and has a f i e l d  of view of 38 degrees v e r t i c a l  and 
h o r i z o n t a l  on the  square-format f i l m  frame. Accessories f o r  
t he  command module Hasselblad inc lude  a spotmeter ,  i n t e r -  
valometer,  remote c o n t r o l  cab le ,  and f i l m  magazines. 
Hasselblad s h u t t e r  speeds range from time exposure and one 
second t o  1/500 second. 

The Maurer 16mm motion p i c t u r e  camera i n  the  command 
module has l e n s e s  Of 5, 18 and 75mm a v a i l a b l e .  The camera 
weighs 2.8 pounds w i t h  a 130-foot f i l m  magazine a t t ached .  
Accessories  i nc lude  a right-angle mir ror ,  a power cable ,  and 
a s e x t a n t  adapter which al lows t h e  camera t o  use the  navi- 
g a t i o n  s e x t a n t  o p t i c a l  system. "his camera w i l l  be mounted 
i n  t h e  right-hand window t o  r eco rd  descent  and l and ing  and 
the  two EVA per iods .  

-more- 
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The 35mm s t e r e o  closeup camera stowed i n  t h e  LM MESA 
shoots  24mm square s t e r e o  pairs wi th  an image s c a l e  of  
one-half a c t u a l  s ize .  The camera i s  f i x e d  focus and i s  
equipped w i t h  a stand-off hood t o  p o s i t i o n  the camera a t  
t h e  proper  focus d i s t a n c e .  A long  handle permits an  EVA 
crewman t o  p o s i t i o n  the  camera without  s tooping  f o r  sur- 
f a c e  ob jec t  photography. Detail as small as 40 microns 
can be recorded. The camera al lows photography o f  s ig-  
n i f i c a n t  s u r f a c e  s t r u c t u r e  which would remain i n t a c t  'only 
i n  the lunar environment, such as f i n e  powdery d e p o s i t s ,  
cracks o r  ho le s ,  and adhesion o f  p a r t i c l e s .  A b a t t e r y -  
powered e l e c t r o n i c  f lash provides  i l l umina t ion ,  and f i l m  
capac i ty  i s  a minimum o f  100 s t e r e o  pairs .  

-more- 
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LUNAR DESCRIPTION 

T e r r a i n  - Mountainous and c r a t e r - p i t t e d ,  t h e  former 
r i s i n g g h  as 29 thousand feet  and t h e  l a t t e r  r ang ing  
from a few inches  t o  180 miles i n  diameter. The c r a t e r s  
are thought  t o  be formed p r i m a r i l y  by the  impact of 
m e t e o r i t e s .  The surface i s  covered w i t h  a l a y e r  of f ine-  
g r a i n e d  m a t e r i a l  resembling s i l t  or  sand,  as well as small 
rocks  and bou lde r s .  

t empera ture  ranges  from 243 degrees  F.  i n  t h e  two-week l u n a r  
day t o  279 degrees  below zero  i n  t h e  two-week lunar n i g h t .  
Gravi ty  i s  one-sixth t h a t  of E a r t h .  Micrometeoroids p e l t  
t he  Moon s i n c e  t h e r e  i s  no atmosphere t o  burn them up. 
Rad ia t ion  might p r e s e n t  a problem d u r i n g  p e r i o d s  of unusual  
s o l a r  a c t i v i t y .  

is a complete mystery. It was f i rs t  photographed by a 
Russian c r a f t  and s i n c e  then  has been photographed many 
times, p a r t i c u l a r l y  from NASA's Lunar O r b i t e r  and Apollo 
s p a c e c r a f t .  

on t h e  o r i g i n  of the  Moon. The t h r e e  t h e o r i e s :  (1) t h e  
Moon once was pa r t  of  E a r t h  and s p l i t  o f f  i n t o  i t s  own 
o r b i t ,  ( 2 )  it evolved as a s e p a r a t e  body a t  the  same time as 
Ear th ,  and ( 3 )  i t  formed elsewhere i n  space  and wandered 
w t i l  i t  w a s  cap tu red  by E a r t h ' s  g r a v i t a t i o n a l  f i e l d .  

Environment - No a i r ,  no wind, and no moisture .  The 

F a r  S ide  - The far  o r  hidden s ide  of  t h e  Moon no l o n g e r  

O r i g i n  - There i s  s t i l l  no agreement among s c i e n t i s t s  

Diameter 

Phys ica l  F a c t s  

2,160 miles (about  1/4 t h a t  of E a r t h )  

Circumf e rence  6,790 mi l e s  (about  1/4 t h a t  of E a r t h )  

Dis tance  from E a r t h  238,857 miles (mean; 221,463 minimum 

S u r f  ace  tempera ture  +243OF (Sun a t  z e n i t h )  -279OF ( n i g h t )  

Su r face  g r a v i t y  

Mass 1 /100th  t ha t  of  E a r t h  

Vo 1 ume 1/50th tha t  of  E a r t h  

L u n a r  day and n i g h t  

Mean v e l o c i t y  i n  o r b i t  

t o  252,710 maximum) 

1/6 t h a t  of  E a r t h  

14 E a r t h  days each  

2,287 miles-per-hour 
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Escape v e l o c i t y  1 .48  miles-per-second 

Month ( p e r i o d  of  
r o t a t i o n  around E a r t h )  27 days, 7 hours ,  43  minutes 

Apollo 12 Landing S i t e  

S i t e  7, l o c a t e d  i n  t h e  Ocean o f  Storms a t  2.94' sou th  l a t i -  
tude by 23.45' west long i tude  -- about 830 nm west of  Apollo 
11's l and ing  s i t e  las t  J u l y  i n  t h e  Sea of T r a n q u i l i t y .  

14, a secondary s i t e  a t  2' n o r t h  l a t i t u d e  by 42' west 
long i tude  would be t a r g e t e d  f o r  a November 1 6  launch.  The 
secondary s i t e  i s  des igna ted  S i t e  5. 

Apollo 11 landed at  S i t e  2 on J u l y  20, 1969. Actual 
l and ing  took  p l ace  a t  0'41'15" n o r t h  l a t i t u d e  by 23'26' east  
long i tude ,  some 6,870 meters west of t h e  S i t e  2 e l l i p s e  c e n t e r  

w i l l  be t h e  Surveyor I11 s p a c e c r a f t  l o c a t e d  on t h e  i n n e r  s l o p e  
o f  a c r a t e r  a t  3.33O sou th  l a t i t u d e  by 23.lTo west l o n g i t u d e ,  
1,118 feet  from t h e  Apollo 1 2  aiming p o i n t .  R e t r i e v a l  O f  
Surveyor components exposed t o  almost t h r e e  y e a r s  i n  the  lunar 
environment is a low-pr io r i ty  o b j e c t i v e  of Apollo 1 2 ,  coming 
a f t e r  sample c o l l e c t i o n ,  EVA o p e r a t i o n s ,  ALSEP deployment, 
and expansion o f  lunar e x p l o r a t i o n  begun by Apollo 11. 

The primary l a n d i n g  s i t e  f o r  t h e  Apollo 1 2  is des igna ted  

Should t h e  Apollo 1 2  launch be de layed  beyond November 

A p o s s i b l e  added bonus t o  a p inpo in t  Apollo 1 2  l and ing  

-more- 
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SATURN V LAUNCH VEHICLE 

The launch v e h i c l e  f o r  t he  Apollo 1 2  mission i s  e s s e n t i a l l y  
t h e  same as t h a t  f o r  Apollo 11. The number o f  i n s t rumen ta t ion  
measurements, 1,365, on AS-507 i s  only 1 7  more than were taken 
on t h e  v e h i c l e  t h a t  launched t h e  s p a c e c r a f t  on t h e  f i r s t  l u n a r  
l and ing  mission.  

F i r s t  Stage 

The Marshall Space F l i g h t  Center and The Boeing Co. j o i n t l y  
developed t h e  7 .6-mil l ion pound t h r u s t  f i rs t  stage (S-IC) of t h e  
Sa tu rn  V .  Major s t r u c t u r a l  components i nc lude  the forward s k i r t ,  
o x i d i z e r  t ank ,  i n t e r t a n k  s t r u c t u r e ,  f u e l  tank  and t h r u s t  s t r u c t u r e .  
The normal p r o p e l l a n t  flow 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 o f  t h e  engines  
a r e  mounted on a r i n g  a t  90-degree i n t e r v a l s .  These f o u r  a r e  
gimbal led t o  c o n t r o l  t he  r o c k e t ' s  a t t i t u d e  i n  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 

North American Rockwell Cow.  a t  Sea l  Beach, C a l i f .  I t s  major 
s t r u c t u r a l  components i nc lude  t h e  forward s k i r t ,  t h e  l i q u i d  
hydrogen and l i q u i d  oxygen tanks  ( s e p a r a t e d  by  an i n s u l a t e d  
common bulkhead) ,  t h e  t h r u s t  s t r u c t u r e  and an i n t e r s t a g e  s e c t i o n  
t h a t  connects t h e  f irst  and second stages. 

Four of  t h e  stage's f i v e  J-2 engines  a r e  mounted on a 17.5- 
f o o t  d iameter  r i n g .  These f o u r  may be  gimballed through a p l u s  
o r  minus seven degree p a t t e r n  f o r  t h r u s t  Vector c o n t r o l .  The  f i f t h  
engine  i s  mounted r i g i d l y  on t h e  s t a g e  c e n t e r l i n e .  

T h i r d  S tage  

C a l i f .  produces t h e  t h i r d  stage ( S - I n ) .  I ts  major s t r u c t u r a l  
components i n c l u d e  a f t  i n t e r s t a g e  and s k i r t ,  t h r u s t  s t r u c t u r e ,  
p r o p e l l a n t  tanks  w i t h  common bulkhead, forward s k i r t ,  and a s i n g l e  
J-2 engine.  

I n s u l t a t i o n  between t h e  s t a g e ' s  p r o p e l l a n t  tanks  i s  necessqry  
because the  l i q u i d  oxygen, a t  about 293 degrees  below zero 
Fahrenhei t ,  i s  w a r m  enough, r e l a t i v e l y ,  t o  h e a t  t h e  l i q u i d  
hydrogen, at 423  degrees  below ze ro ,  and cause excess ive  
v a p o r i z a t i o n .  

of a maximum of 230,000 pounds of t h r u s t .  On t h e  Apollo 1 2  
mission t h e  t h r u s t  range w i l l  be from 176,982 t o  207,256 pounds. 
me S- IVB,  capable  of shutdown and res ta r t ,  w i l l  p r o v i d e  p r o p u l s i o n  
twice  du r ing  the  Apollo 1 2  miss ion .  

The second s t a g e  (S-11) i s  b u i l t  by  t h e  Space Div is ion  o f  

The McDonnell Douglas As t ronau t i c s  Co. a t  Huntington Beach, 

The gimbaled J-2 engine t h a t  powers t h e  s t a g e  i s  capable 

-more- 
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- T b  

SECOND STAGE I I i t - i l l  

F 

s 4  . . I  

:IRST STAGE 
(S-IC) 

FIRST STAGE (S-IC) 

Diameter ----- 33 feet 
Height ------ 138 feet  
Weight ------ 5,030,715 lbs. fueled 

Engines ----- Five F-1 
Propellants -- Liquid oxygen (.3,308,6% lbs. ,  

287,850 lbs. d ry  

340,531 gals.) RP-1 (kerosene) 
(1,428,855 lbs. ,  209,792 gals.) 

Thrust  ------ 7,620,427 lbs.  at liftoff 
SECOND STAGE (S-XI) 

Diamete r - - - - -  33 feet 
I Height ------ 81.5 feet  

Weight ----- 1,050,420 lbs. fueled 

Engines ---- Five 5-2 
Propellants --Liquid oxygen (.820,710 lbs. ,  

' 

@0,220 Ibs. dry 

86,208 gals.)  liquid hydrogen 
(158,230 lbs . ,  282,543 gals.)  

Thrust  ------ 1,101,135 to 1,161,414 lbs. 1 
~nterstagee.-- 11,465 
THIRD STAGE (S-IVB) 

Diameter---- 21.7 feet 
Height ------ 58.3 feet 
Weight ------ 262,070 lbs. fueled 

Engine ------ One 5-2 
Propellants -- Liquid oxygen ( -,go0 Ibs. 

19,766 gals.) Liquid hydrogen 
(43,500 Ibs. ,  77,671 gals.) 

25,050 lbs. dry 

Thrust------  176,982 to 207,256 lbs. 

DiameM'r-----21. 7 feet 
Height ------ 3 feet 

NOTE: Weights and measures  given above a r e  for the nominal vehicle configura- 
tion for Apollo 12. The f igu res  may vary slightly due to changes before launch 
to meet  changing conditions. 
total weight because frost and miscellaneous smaller  i tems are not included in 
chart .  

Weights of d ry  stages and propellants do not equal 

-more- 
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Instrument  Unit  

The instrument  u n i t  (ID) conta ins  the nav iga t ion ,  guidance 
and c o n t r o l  equipment t o  s teer  t h e  vehicle through i t s  Ear th  
o r b i t s  and i n t o  the f i n d l  translunar t r a j e c t o r y  maneuver. The 
s i x  major systems are 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 .  

I n  a d d i t i o n  t o  nav iga t ion ,  guidance, and c o n t r o l  o f  t h e  
veh ic l e  t h e  instrumerrt u n i t  provides  measurement o f  the v e h i c l e  
performance and environment; data t ransmiss ion  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 the veh ic l e ;  checkout and monitor ing 
of veh ic l e  func t ions ;  i n i t i a t i o n  of  stage 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 ;  power s t o r a g e  and network 
d i s t r i b u t i o n  of i t s  e l e c t r i c  power sys t em;  and checkout o f  pre- 
f l i g h t ,  launch and flight func t ions .  

instrument  u n i 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  boost  w i t h  guidance beginning only after t h e  veh ic l e  has 
l e f t  the  atmosphere. T h i s  p revents  movements t ha t  m i g h t  cause 
t h e  veh ic l e  t o  break apart while a t tempt ing  t o  compensate f o r  
winds, j e t  streams, and g u s t s  encountered i n  t h e  atmosphere. 

If after second stage i g n i t i o n  the veh ic l e  d e v i a t e s  from 
t h e  optimum t r a j e c t o r y  i n  climb, the veh ic 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 .  

guidance and c o n t r o l  sYstem--provides space-fixed r e fe rence  
coord ina tes  and measures a c c e l e r a t i o n  along the  t h r e e  mutually 
pe rpend icu la r  axes  of  t he  coord ina te  sys t em.  If t h e  i n e r t i a l  
p l a t fo rm f a i l s  du r ing  boost  , s p a c e c r a f t  sys tems continue guidance 
and c o n t r o l  func t ions  f o r  the r o c k e t .  A f t e r  second s t a g e  
i g n i t i o n  the crew can manually s t e e r  t h e  space veh ic l e .  

f o r  t he  instrument  u n i t .  

A path-adaptive guidance scheme i s  used i n  the  Sa turn  V 

The ST-124M i n e r t i a l  plat,form--the heart  of  t he  nav iga t ion ,  

I n t e r n a t i o n a l  Business Machines Corp., is prime c o n t r a c t o r  

Propuls ion 

The 37 rocke t  engines  o f  t h e  Sa turn  V have t h r u s t  r a t i n g s  
ranging from 70 pounds t o  more than 1 .5  m i l l i o n  pounds. Some 
engines  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 .  

Engines i n  t h e  f i r s t  s t a g e  develop approximately 1,524,085 
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 t o  about 1,808,508 
pounds before  c u t o f f .  The c l u s t e r  o f  f i v e  engines  gives  t h e  
first stage a t h r u s t  range of from 7,620,427 pounds a t  l i f t o f f  
t o  9,042,041 pounds j u s t  before  c e n t e r  engine c u t o f f .  

-more- 
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The F-1 engine weighs almost 1 0  t o n s ,  i s  more than  1 8  
f e e t  high and has a nozz le-ex i t  d iameter  o f  n e a r l y  1 4  f e e t .  
The engine consumes almost t h r e e  tons  o f  p r o p e l l a n t  p e r  second. 

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 rocke t  produces 
a t h r u s t  of 87,900 pounds f o r  0 .6  second. 

The second s t a g e  engine t h r u s t  v a r i e s  from 220,227 t o  
232,283 du r ing  t h i s  f l i g h t .  The 3,500-pound J-2  i s  more 
e f f i c i e n t  than  t h e  F-1 because i t  burns t h e  high-energy f u e l  
hydrogen. F-1 and 5-2 engines  are produced by t h e  Rocketdyne 
Div i s ion  o f  North American Rockwell Corp. 

The second s t a g e  has  f o u r  21,000-pound-thrust s o l i d  f u e l  
u l lage  rocke t s  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 bottom of t h e  
main t anks  and h e l p  a t t a i n  a "c lean"  s e p a r a t i o n  from t h e  f i rs t  
s t a g e .  Four r e t r o r o c k e t s  a r e  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 never  s e p a r a t e s  from the  s-11) t o  s e p a r a t e  the S-I1 from 
the  S - I ~ .  There are two j e t t i s o n a b l e  u l l a g e  r o c k e t s  f o r  
p r o p e l l a n t  s e t t l i n g  p r i o r  t o  engine i g n i t i o n .  
engines  i n  t h e  two a u x i l i a r y  Propuls ion  system modules on t h e  
S - I n  s t a g e  provide  +axis a t t i t u d e  c o n t r o l .  

The first s t a g e  has  e i g h t  s o l i d - f u e l  r e t r o r o c k e t s  which 

Eight  s m a l l e r  

-more - 



-53- 

COMMAND AND SERVICE MODULE STRUCTURE, SYSTEMS 

The Apollo s p a c e c r a f t  f o r  the Apollo 12 mission is comprised 
o f  Command Module 108, Serv ice  Module 108, Lunar Module 6 ,  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 escape  system. 
The SLA houses the  l u n a r  module and s e r v e s  as a mating s t r u c t u r e  
between the  Sa tu rn  V ins t rument  u n i t  and t h e  LM. 

Launch Escape System (LES) -- Propels  command module t o  
s a f e t y  i n  an  abor t ed  launch.  It has t h r e e  s o l i d - p r o p e l l a n t  
rocke t  motors: a 147,000 pound-thrust  launch escape system 
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 deploy 
t o  t u r n  the  command module aerodynamically t o  an a t t i t u d e  w i t h  
the h e a t - s h i e l d  forward. The system is  33 fee t  t a l l ,  f o u r  f e e t  
i n  diameter a t  the  base, and weighs 8,945 pounds. 

p r e s s u r e  v e s s e l  encased i n  heat sh ie lds ,  cone-shaped, weighing 
12,365 pounds. 

con ta ins  two r e a c t i o n  c o n t r o l  engines  and components of  t h e  E a r t h  
l a n d i n g  system; the crew compartment o r  i n n e r  p r e s s u r e  v e s s e l  
con ta in ing  crew accomodations, c o n t r o l s  and d i s p l a y s ,  and many 
o f  the s p a c e c r a f t  systems; and the  a f t  compartment housing t e n  
r e a c t i o n  c o n t r o l  engines ,  p r o p e l l a n t  tankage,  hel ium t anks ,  W a t e r  
t a n k s ,  and the  CSM umbi l i ca l  c a b l e .  The crew compartment con ta ins  
210 cubic  feet  of h a b i t a b l e  volume. 

Command Module ( C M )  S t r u c t u r e  -- The command module i s  a 

The command module c o n s i s t s  o f  a forward compartment which 

Heat-shields  around t h e  three compartments are made o f  
brazed s t a i n l e s s  s t ee l  honeycomb w i t h  an o u t e r  l ayer  of pheno l i c  
epoxy r e s i n  as an ablative m a t e r i a l .  

CSM 1 0 8  and LM-6 are equipped w i t h  t h e  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  device  mounted i n  t h e  CM 
tunne l  t h a t  mates w i t h  a c o n i c a l  drogue mounted i n  t h e  LM 
docking t u n n e l .  After t h e  12 automat ic  docking latches a r e  
checked fo l lowing  a docking maneuver, bo th  t h e  probe and 
drogue are removed t o  a l low crew transfer between the  CSM and 
LM . 

S e r v i c e  Module (SM) S t r u c t u r e  -- The s e r v i c e  module f o r  
the  A D O ~ ~ O  1 2  mission w i l l  w e i h  51.105 Dounds. Aluminum ~~ ~ 

honeycomb pane l s  one inch  t h i c k  form t h g o u t e r  s k i n ,  and 
mi l l ed  aluminum rad ia 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  around 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 helium sphe res ,  
f o u r  s e c t i o n s  con ta in ing  s e r v i c e  p ropu l s ion  s y s t e m  fue l -ox id ize r  
tankage, a n o t h e r  con ta in ing  f u e l  c e l l s ,  cryogenic  oxygen and 
hydrogen, and one s e c t o r  e s s e n t i a l l y  empty .  

-more- 
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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 
adapter 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 inches  
d iameter  at  the base t o  154 inches  at  t h e  forward end at  t h e  
s e r v i c e  module mating l i n e .  The SLA weighs 4,000 pounds and 
houses the  LM dur ing  launch and Ear th  o r b i t a l  f l i g h t .  

CSM Systems 

Guidance, Navigation and Control  System ( G N C S )  -- 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 - p r o p u l s i o n  system 
t h r u s t  v e c t o r ,  and d i s p l a y s  a b o r t  data. The guidance system 
c o n s i s t s  of three 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 processes  informat ion  t o  o r  from o t h e r  components; 
and o p t i c s  c o n s i s t i n g  of scanning  t e l e s 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 i g h t i n g  f o r  s p a c e c r a f t  nav iga t ion .  
VHF ranging  device  s e r v e s  as a backup t o  t h e  LM rendezvous radar. 

S t a b i l i z a t i o n  and Control  Systems (SCS) -- Contro ls  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 th rus t  v e c t o r  and provides  
d i s p l a y s  f o r  crew-ini t ia ted-maneuvers;  backs up the- guidance system 
f o r  c o n t r o l  f u n c t i o n s .  It has t h r e e  subsystems; a t t i t u d e  
r e fe rence ,  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 .  

Se rv ice  Propuls ion  System (SPS) -- Provides  t h r u s t  f o r  large 
s p a c e c r a f t  v e l o c i t y  changes through a gimbal-mounted 20,5000-pound- 
t h r u s t  hype rgo l i c  engine .  u s i n g  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 o f  unsymmetrical d i m e t h y l  hydrazine and hydrazine 
f u e l .  This s y s t e m  i s  i n  t h e  s e r v i c e  module. The system responds 
t o  automatic  f i r i n g  commands from the guidance and n a v i g a t i o n  
system o r  t o  manual commands from the  crew. The engine t h r u s t  
l e v e l  i s  n o t  t h r o t t l e a b l e .  The s t a b i l i z a t i o n  and c o n t r o l  
system gimbals t he  engine t o  d i r e c t  t h e  t h r u s t  v e c t o r  through t h e  
s p a c e c r a f t  c e n t e r  o f  g r a v i t y .  

Telecommunications Sys tem -- Provides  voice ,  t e l e v i s i o n ,  ' 
t e l eme t ry ,  and command data  and t r a c k i n g  and ranging between 
t h e  s p a c e c r a f t  and E a r t h ,  between t h e  command module and t h e  
l u n a r  module and between t h e  s p a c e c r a f t  and the  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 .  

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 at  t h e  
a f t  end of t he  s e r v i c e  module. Signals  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  o r  manually w i t h  t h e  an tenna ' s  
g imba l l ing  sys tem.  Normal S-Band voice and uplink/downlink 
communications w i l l  be handled by t he  omni and high-gain an tennas .  

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- 

-more- 
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Sequen 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  s y s t e m s  
and subsystems t o  i n i t i a t e  time c r i t i c a l  func t ions  du r ing  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  o f  a 
mission.  The s y s t e m  a l so  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 he  E a r t h  
l a n d i n g  sys t em.  

the  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  o r  r o l l  rates o r  two engines  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 he  launch escape 
system; func t ions  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 .  

Emergency Detec t ion  System (EDS) -- Detec t s  and d i s p l a y s  t o  

E a r t h  Landing System (ELS) -- Inc ludes  t h e  drogue and main 
parachute  system as w e l l  as pos t - landing  recovery a ids .  I n  a 
normal e n t r y  descent  , 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  a t  24,000 f e e t ,  p e r m i t t i n g  mor ta r  deployment o f  
two r e e f e d  16.5-foot diameter  drogue parachutes  f o r  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 .  After 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  out  t he  t h r e e  main 83.3- 
foo t  diameter parachutes  w i t h  two-stage reefing t o  pfovide g r a d u a 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  o u t  o f  t h r e e  can 
provide  a s a f e  l and ing .  

RCS "quads" mounted around t h e  SM Y O  degrees  a p a r t .  Each quad 
has  f o u r  100  pound-thrust  eng ines ,  two 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  sphere .  A t t i t u d e  c o n t r o l  and small 
v e l o c i t y  maneuvers are made w i t h  t he  SM RCS. 

Heaction Control  System ( R C S )  -- The SM RCS has f o u r  i d e n t i c a l  

The CM RCS c o n s i s t s  o f  two independent six-engine subsystems 
o f  s i x  9 3  pound-thrust  engines  each 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  du r ing  e n t r y .  P r o p e l l a n t s  for both  CM and SM RCS are 
monomethyl hydrazine 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  
helium 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  burn spontaneously 
when combined (wi thout  an i g n i t e r ) .  

E l e c t r i c a l  Power System (EPS) -- Provides  e l e c t r i c a l  energy 
sources .  power gene ra t ion  and c o n t r o l ,  power conversion and 
cond i t ion ing ,  and power d i s t r i b u t i p n  t o -  t h e  s p a c e c r a f t .  
primary 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. The f u e l  c e l l  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 h e  
a s t r o n a u t s  as a by-product o f  t h e  f u e l  c e l l s .  

The 

-more - 
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Three s i l v e r - z i n c  oxide storage b a t t e r i e s  supply power t o  
t h e  CM du r ing  e n t r y  and af ter  l and ing ,  provide power f o r  sequence 
c o n t r o l l e r s ,  and supplement t h e  f u e l  c e l l s  du r ing  p e r i o d s  o f  
peak power demand. A b a t t e r y  charger  a s s u r e s  a f u l l  charge p r i o r  
t o  e n t r y .  

Two o t h e r  s i l v e r - z i n c  oxide b a t t e r i e s  supply power f o r  
exp los ive  devices  f o r  CM/SM s e p a r a t i o n ,  parachute  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 escape system 
tower s e p a r a t i o n ,  and o t h e r  pyro technic  uses .  

Environmental Control  System (ECS) -- Contro ls  s p a c e c r a f t  
atmoswhere. wressure ,  and temDerature and manages water .  I n  
a d d i t i o n  t o  Eegu la t ing  cabin and s u i t  gas p r e s s u r e  , temperature  
and humidi ty ,  t he  system removes carbon d iox ide ,  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  cabin a f t e r  l and ing .  It c o l l e c t s  
and s t o r e s  f u e l  c e l l  po tab le  wa te r  f o r  crew use,  s u p p l i e s  wa te r  
t o  t h e  g l y c o l  evapora to r s  f o r  cool ing ,  and dumps su rp lus  wa te r  
overboard through t h e  waste H 0 dump nozz le .  P r o p e r  o p e r a t i n g  
temperature  of e l e c t r o n i c s  an6 e l e c t r i c a l  equipment i s  maintained 
by  t h i s  system through t h e  use of t h e  cabin h e a t  exchangers ,  t h e  
space r a d i a t o r s ,  and the g l y c o l  evapora to r s .  

Recovery Aids  -- Recovery aids i n c l u d e  t h e  u p r i g h t i n g  
system, swimmer in te rphone  connec t ions ,  s e a  dye marker, f lash-  
i n g  beacon, VHF recovery beacon, and VHF t r a n s c e i v e r .  The up- 
r i g h t i n g  s y s t e m  c o n s i s t s  o f  t h r e e  compressor - inf la ted  bags t o  
u p r i g h t  the  s p a c e c r a f t  i f  i t  should l and  i n  t h e  water  apex 
down ( s t a b l e  I1 p o s i t i o n ) .  

Caution and Warning System -- Monitors s p a c e c r a f t  systems 
f o r  ou t -of - to le rance  cond i t ions  and alerts crew by v i s u a l  and 
a u d i b l e  alarms. 

Cont ro ls  and Disp lays  -- Provide s t a t u s  readouts  and 
c o n t r o l  func t ions  of swacecraf t  systems i n  t h e  command and 
s e r v i c e  modules. A l l  i o n t r o l s  are designed t o  be opera ted  b y  
crewmen i n  p r e s s u r i z e d  s u i t s .  Displays are grouped b y  system 
and l o c a t e d  accord ing  t o  t h e  frequency of u s e  and crew r e s p o n s i b i l i t y  

Command and Se rv ice  Module Modif ica t ions  -- Dif fe rences  
between t h e  Apollo 1 2  CSM 108 and CSM 1 0 7  flown on Apollo 3.1 are 
as fo l lows:  

engine t o  p r o t e c t  CSM e l e c t r o n i c  s y s t e m s  from electromagn;n-tAc 
i n t e r f e r e n c e  produced b y  RCS h e a t e r  cyc l ing .  

* Arc suppress ion  networks have been added a t  each SF! RCS 

-more- 
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* Hydrogen s e p a r a t o r  has  been added t o  water subsys tem 
t o  prevent  hydrogen gas from e n t e r i n g  p o t a b l e  water  t a n k .  
(CSM 1 0 7  had the  hydrogen s e p a r a t o r  mounted on the  hand water 
d i s p e n s e r  i n  t h e  cab in . )  

t h e  lower equipment bay t o  t h e  d i s p l a y  and c o n t r o l  pane l  f o r  
easier crew a c c e s s .  

* The S-Band squelch  o v e r r i d e  swi t ch  has  been moved f rom 

* The recovery loop f o r  s p a c e c r a f t  r e t r i e v a l  has been 
s t r e n g t h e n e d  t o  o b v i a t e  the requirement  f o r  the  swimmer t o  
I r is ta l l  an a u x i l i a r y  loop. 

-more - 
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LUNAR MODULE STRUCTURES, WEIGHT 

The l u n a r  module i s  a two-stage veh ic l e  designed f o r  
space opera t ions  nea r  and on the  Moon. The l u n a r  module s tands  
22  f e e t  11 inches high and i s  3 1  f e e t  wide (d iagonal ly  ac ross  
l and ing  gea r ) .  The a s c e n t  and descent  stages of  t h e  LM opera te  as 
a u n i t  u n t i l  s t a g i n g ,  when the  ascent  s t a g e  func t ions  as a 
s i n g l e  s p a c e c r a f t  f o r  rendezvous and docking wi th  the CM. 

Ascent Stage 

Three main s e c t i o n s  make up the  ascent  s t a g e :  t he  crew 
compartment, midsect ion,  and af t  equipment bay .  Only t h e  crew 
compartment and midsect ion are p res su r i zed  (4.8 p s i g ) .  The 
cabin volume i s  235 cubic  feet  (6:7 cubic  meters). The stage 
measures 1 2  f e e t  4 inches  high by 1 4  feet  1 i n c h  i n  diameter .  
The a scen t  s t a g e  has  s i x  s u b s t r u c t u r a l  a r e a s :  crew compartment, 
midsect ion,  a f t  equipment b a y ,  t h r u s t  chamber assembly  c l u s t e r  
suppor t s ,  antenna suppor ts  and thermal and micrometeoroid s h i e l d .  

The c y l i n d r i c a l  crew compartment i s  92  i nches  (2.35 m )  i n  
diameter and 42 inches ( 1 . 0 7  m) deep. Two f l i g h t  s t a t i o n s  are 
equipped w i t h  c o n t r o l  and d i sp lay  pane l s ,  a rmres t s ,  body r e s t r a i n t s ,  
l anding  a ids ,  two f r o n t  windows, an overhead docking window, and 
an alignment o p t i c a l  t e l e scope  i n  the  c e n t e r  between t h e  two 
f l i g h t  s t a t i o n s .  The h a b i t a b l e  volume i s  160 cubic  f e e t .  

A tunnel  r i n g  a top  the  ascent  s t a g e  meshes w i t h  t h e  
command module docking l a t c h  assemblies. During docking, t h e  
CM docking r i n g  and l a t c h e s  are a l igned  by t h e  LM drogue and 
the  CSM probe. 

1 6  inches ( 4 0  em). The tunne l  i s  32 inches  ( 0 . 8 1  em) i n  
diameter  and i s  used f o r  crew t r a n s f e r  between the  CSM and LM. 
The uppe r  ha tch  on t h e  inboard end of  t he  docking tunnel  opens 
inward and cannot be  opened without  e q u a l i z i n g  p res su re  on both 
ha t ch  s u r f a c e s .  

The docking tunne l  extends downward i n t o  t h e  midsect ion 

A thermal and micrometeoroid s h i e l d  o f  mu l t ip l e  layers  
of  m y l a r  and a s i n g l e  th i ckness  o f  t h i n  aluminum s k i n  encases  
t h e  e n t i r e  ascent  s t a g e  s t r u c t u r e .  
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LUNAR SURFACE SENSING PROBE (3) 

APOLLO LUNAR MODULE 
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Descent Stage 

The descent  stage c e n t e r  compartment houses the  descent  
engine,  and descent  p r o p e l l a n t  tanks  are housed i n  t he  f o u r  
square  bays around t h e  engine.  Quadrant I1 (Seq bay)  con ta ins  
ALSEP, and Radioisotope Thermoelectr ic  Generator  '(RTG) e x t e r n a l l y .  
Quadrant I V  con ta ins  t h e  MESA. The descent  s t a g e  measures 10 
feet  7 i nches  high by 1 4  f e e t  1 inch  i n  diameter  and i s  encased 
i n  the  mylar and aluminum a l l o y  thermal  and micrometeoroid s h i e l d .  

o u t r i g g e r  j u s t  below t h e  forward ha tch .  A ladder  ex tends  down t h e  
forward l and ing  gear s t r u t  from t he  porch for crew l u n a r  s u r f a c e  
o p e r a t i o n s .  

l u n a r  s u r f a c e  l and ing  impact a t t e n u a t i o n .  The main s t r u t s  a r e  
f i l l e d  w i t h  c rushable  aluminum honeycomb f o r  absorb ing  
compression l o a d s .  Footpads 37 inches  ( 0 . 9 5  m )  i n  d iameter  a t  
the  end o f  each l a n d i n g  gear provide  v e h i c l e  suppor t  on the  
l u n a r  s u r f a c e .  

The LM e g r e s s  p la t form,  o r  "porch", i s  mounted on t h e  forward 

The l a n d i n g  gear s t r u t s  are exp los ive ly  extended and provide 

Each pad (except  forward pad)  i s  f i t t e d  w i t h  a 6 8  i n c h  
long lunar s u r f a c e  s e n s i n g  probe which s i g n a l s  t h e  crew t o  shu t  
down t h e  descent  engine upon c o n t a c t  w i t h  t h e  l u n a r  s u r f a c e .  

33,325 pounds. The weight breakdown i s  as fo l lows:  
LM-6 flown on t h e  Apollo 1 2  mission has a launch weight of  

Ascent s t a g e ,  d r y  4,760 lbs. Inc ludes  wa te r  
and oxygen; no 

Descent stage, d r y  4,875 l b s .  crew 

RCS p r o p e l l a n t s  ( loaded)  595 l b s .  

DPS p r o p e l l a n t s  ( loaded)  17,925 l b s .  

APS p r o p e l l a n t s  ( loaded)  5,170 l b s .  

33,325 l b s .  

Lunar Module Systems 

of  s i x  s i l v e r  z inc  primary b a t t e r i e s  -- f o u r  i n  t h e  descent  s t a g e  
and two i n  t h e  a scen t  s t a g e .  Twenty-eight - v o l t  DC power i s  
d i s t r i b u t e d  t o  a l l  LM systems. A C  power ( l l 7 v  400 H z )  i s  supp l i ed  
b y  two i n v e r t e r s .  

E l e c t r i c a l  Power System -- The LM DC e l e c t r i c a l  sys t em c o n s i s t s  

-more- 
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Environmental Control System -- Consis t s  of  t he  atmosphere 
r e v i t a l i z a t i o n  s e c t i o n ,  oxygen supply and cabin p re s su re  c o n t r o l  
s e c t i o n ,  water management, heat t r a n s p o r t  s e c t i o n ,  and o u t l e t s  
f o r  oxygen and water r e s e r v i c i n g  of the p o r t a b l e  l i f e  support  
s y s t e m  (PLSS). 

s u i t  c i r c u i t  assembly which cools  and v e n t i l a t e s  the p res su re  
garments , reduces carbon d ioxide  l e v e l s ,  removes odors , noxious 
gases  and excess ive  moisture;  the cabin r e c i r c u l a t i o n  assembly  
which v e n t i l a t e s  and c o n t r o l s  cabin atmosphere temperatures;  and 
the  steam f l e x  duct  which vents t o  space steam from t h e  s u i t  
c i r c u i t  water evapora tor .  

Components of  the atmosphere r e v i t a l i z a t i o n  s e c t i o n  are t h e  

The oxygen supply and cabin p re s su re  s e c t i o n  s u p p l i e s  gaseous 
oxygen t o  the  atmosphere r e v i t a l i z a t i o n  s e c t i o n  f o r  main ta in ing  
s u i t  and cabin p re s su re .  The descent  stage oxygen supply provides  
descent  f l i gh t  phase and lunar s t a y  oxygen needs,  and t h e  a s c e n t  
stage oxygen supply provides  oxygen needs f o r  the  ascent  and 
rendezvous f l i g h t  phase. 

Water for dr inking ,  cool ing ,  f i r e  f i g h t i n g ,  food p r e p a r a t i o n ,  
and r e f i l l i n g  the PLSS coo l ing  water s e r v i c i n g  tank  i s  supp l i ed  b y  
t he  water  management s e c t i o n .  The water i s  contained i n  t h r e e  
n i t rogen-pressur ized  bladder-type t anks ,  one o f  367-pound capac i ty  
i n  t h e  descent  s t a g e  and two of  47.5-pound capac i ty  i n  the  a scen t  
stage. 

g l y c o l  s o l u t i o n  coolan t  l oops .  The p r imary  coolan t  loop c i r c u l a t e s  
water-glycol f o r  temperature  c o n t r o l  o f  cabin and s u i t  c i r c u i t  
oxygen and f o r  thermal c o n t r o l  of ba t te r ies  and e l e c t r o n i c  compon- 
e n t s  mounted on co ld  plates and r a i l s .  If t h e  p r i m a r y  loop becomes 
i n o p e r a t i v e ,  t h e  secondary loop  c i r c u l a t e s  coolan t  through the  
r a i l s  and co ld  p la tes  only .  S u i t  c i r c u i t  cool ing  dur ing  secondary 
coolan t  loop ope ra t ion  is provided by t h e  s u i t  loop water  b o i l e r .  
Waste heat from both loops  i s  vented overboard by water  evapora t ion  
o r  subl imators .  

Crew hammocks and b l a n k e t s  have been provided on LM-6 t o  

The h e a t  t r a n s p o r t  s e c t i o n  has p r imary  and secondary water- 

give t h e  crew a more comfortable environment for sleep between 
the  EVA pe r iods .  

Communications S y s t e m  -- Two S-band t r a n s m i t t e r - r e c e i v e r s  , 
two VHF t r a n s m i t t e r - r e c e i v e r s ,  a s i g n a l  p rocess ing  assembly, 
and a s s o c i a t e d  s p a c e c r a f t  antenna make up the  LM Eommunications 
system. The s y s t e m  t r a n s m i t s  and r e c e i v e s  voice ,  t r a c k i n g  and 
ranging  data, and t r a n s m i t s  telemetry data on about 270 
measurements and Tv s i g n a l s  t o  t h e  ground. Voice communications 
between the LM and ground s t a t i o n s  i s  by S-band, and between the  
LM and CSM voice  is on VHF. 

-more- 
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Although no real-time commands can be s e n t  t o  t h e  LM, 
t h e  d i g i t a l  upl ink processes  guidance o f f i c e r  commands t r a n s -  
mi t ted  from Mission Control Center t o  the LM guidance computer, 
such as state vec to r  updates .  

The d a t a  s t o r a g e  e l e c t r o n i c s  assembly (DSEA) is a four- 
channel voice r eco rde r  w i t h  t iming  s i g n a l s  wi th  a 10-hour record-  
i n g  capac i ty  which w i l l  be brought back i n t o  t h e  CSM for r e t u r n  
t o  E a r t h .  DSEA record ings  cannot be "dumpted" t o  ground s t a t i o n s .  

able antenna, two S-band i n f l i g h t  antennas,  two VHF i n f l i g h t  
antennas,  EVA antenna and an e r e c t a b l e  S-band antenna ( o p t i o n a l )  
for lunar s u r f a c e .  

Guidance, Navigation and Control System -- Comprised of s i x  
s e c t i o n s  : primary guidance and nav iga t ion  s e c t i o n  (PGNS) , a b o r t  
duidance s e c t i o n  (AGS), radar s e c t i o n ,  c o n t r o l  e l e c t r o n i c s  s e c t i o n  
(CES) ,  and o r b i t a l  rate d r i v e  e l e c t r o n i c s  for Apollo and LM 
(ORDEAL).  

LM antennas are one 26-inch diameter p a r a b o l i c  S-band steer- 

* The PGNS i s  an aided i n e r t i a l  guidance s y s t e m  updated by 
the  alignment o p t i c a l  t e l e scope ,  an i n e r t i a l  measurement u n i t ,  
and the  rendezvous and l and ing  radars. The system provides  i n e r t i a l  
re fe rence  data for ComPutations , produces i n e r t i a l  alignment 
re ference  b y  feeding  Op t i ca l  s i g h t i n g  data i n t o  the  LM guidance 
Computer, d i s p l a y s  pos i t i ,on  and v e l o c i t y  data, computes LM-CSM 
rendezvous data from radar %npUts, c o n t r o l s  a t t i t u d e  and t h r u s t  
t o  maintain desired LM t r a j e c t o r y ,  and c o n t r o l s  descent  engine 
t h r o t t l i n g  and gimbaling. 

The LM-6 primary guidance computer has the  Luminary 1B Soft-  
ware program, which i s  an improved vers ion  over  t h a t  i n  LM-5. 

* The AGS is an independent backup system f o r  the  PGNS, having 
i t s  own i n e r t i a l  s enso r s  and computer. 

* The radar s e c t i o n  i s  made up of the  rendezvous radar which 
provides  CSM range and range rate,  and l i ne -o f - s igh t  angles  for 
maneuver computation t o  the  LM guidance computer; the  l and ing  
radar which provide a l t i t u d e  and v e l o c i t y  data t o  t h e  LM guidance 
computer du r ing  l u n a r  landing .  The rendezvous radar has an 
o p e r a t i n g  range from 80 feet  t o  400 n a u t i c a l  miles. 

. tone t r a n s f e r  assembly, u t i l i z i n g  VHF e l e c t r o n i c s  , is a pass ive  
responder  t o  the CSM VHF ranging  device  and i s  a backup t o  t h e  
rendezvous radar. 

The ranging  

-more - 
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* The CES c o n t r o 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 a l s o  c o n t r o l s  by  PGNS command t h e  au tomat ic  o p e r a t i o n  
of t h e  a s c e n t  and descent  engine and t h e  r e a c t i o n  c o n t r o l  t h r u s t e r s .  
Manual a t t i t u d e  c o n t r o l l e r  and t h r u s t - t r a n s l a t i o n  c o n t r o l l e r  
commands are a l s o  handled by t h e  CES. 

* ORDEAL, d i s p l a y s  on the  f l i g h t  d i r e c t o r  a t t i t u d e  i n d i c a t o r ,  
i s  t h e  computed l o c a l  v e r t i c a l  i n  t h e  p i t c h  a x i s  du r ing  c i r c u l a r  
E a r t h  or lunar o r b i t s .  

React ion Cont ro l  System -- The LM has four RCS engine c l u s t e r s  
of f o u r  100-pound ( 4 5 . 4  kg)  t h r u s t  engines  each of which use helium- 
p r e s s u r i z e d  h y p e r g o l i c  p r o p e l l a n t s .  The o x i d i z e r  i s  n i t r o g e n  
t e t r o x i d e ,  f u e l  i s  Aerozine 50 (50/50 b l e n d  o f  hydraz ine  and 
unsymmetrical dimethyl  h y d r a z i n e ) .  In t e rconnec t  va lves  permi t  t h e  
RCS system t o  draw from ascen t  engine  p r o p e l l a n t  t a n k s .  

The RCS provides  small s t a b i l i z i n g  impulses d u r i n g  a scen t  and 
descent  burns  , c o n t r o l s  LM a t t i t u d e  d u r i n g  maneuvers , and produces 
t h r u s t  f o r  s e p a r a t i o n ,  and ascent /descent  engine t ank  u l l a g e .  The 
system may be o p e r a t e d  i n  e i t h e r  t h e  p u l s e  or s t e a d y - s t a t e  modes. 

Descent Propuls ion  System -- Maximum rated t h r u s t  o f  t h e  
descen t  engine  i s  9 , 8 7 0  pounds (4,380.9 kg )  and i s  t h r o t t l e a b l e  
between 1,650 pounds ( 4 7 6 . 7  kg)  and 6,300-pounds (2,860.2 k g ) .  
The engine  can be  gimbaled s i x  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  compensates c e n t e r  of  g r a v i t y  o f f s e t s .  
P r o p e l l a n t s  a r e  he l ium-pressur ized  Aerozine 50 and n i t r o g e n  
t e t r o x i d e .  

Ascent Propuls ion  System -- The 3,500-pound (1,589 kg) 
t h r u s t  a scen t  enizine i s  not  Rimbaled and Derforms a t  f u l l  t h r u s t .  
The engine  remains dormant u n t i l  a f t e r  t h e  a s c e n t  s t a g e  s e p a r a t e s  
from t h e  descen t  s t a g e .  P r o p e l l a n t s  a r e  t h e  same as a r e  burned 
b y  t h e  R C S  engines  and t h e  descent  eng ine .  

Caution and 'Warning, Con t ro l s  and D i s p l a y s  -- These two systems 
have t h e  same f u n c t i o n  aboard t h e  l u n a r  module as they  do aboard t h e  
command module (See CSM systems s e c t i o n . )  

Tracking  and Docking L i g h t s  -- A f l a s h i n g  t r a c k i n g  l i g h t  (once 
p e r  second,  20 m i l l i s e c o n d s  d u r a t i o n )  on t h e  f r o n t  f ace  of  t h e  
l u n a r  module i s  an a i d  f o r  cont ingency CSM-active rendezvous LM 
r e s c u e .  V i s i b i l i t y  ranges  from 400 n a u t i c a l  mi l e s  through the CSM 
s e x t a n t  t o  130 mi l e s  w i t h  t h e  naked eye .  F ive  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  a r e  mounted on t h e  LM f o r  
CSM-active rendezvous : two forward yellow l i g h t s ,  a f t  whi te  l i g h t ,  
p o r t  r e d  l i g h t  and s t a r b o a r d  green l i g h 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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Lunar Module Modifications -- Differences between t h e  
Apollo 12  LM-6 and LM-5 flown on Apollo 11 are  as follows: 

* The communications s y s t e m  s igna l  processor assembly has 
been modified t o  f i l t e r  out unwanted s igna ls  on t h e  intercom 
c i r c u i t  and on S-Band backup voice. 

* The rendezvous radar antenna has been modified t o  reduce 
cyc l i ca l  range e r r o r s .  

* I n  the  cabin, the  rad ia t ion  survey meter and bracket have 
been removed, and the  oxygen purge system (OPS) p a l l e t  assembly 
has been modified for d i r e c t  attachment of  the  OPS. The descent 
s tage  OPS p a l l e t  adapter  has been el iminated.  Provision for two 
crew s leeping  hammocks has been made. 

of the Apollo Lunar Surface Experiment Package (ALSEP). 
* The descent s tage  s t ruc tu re  has been modified for i n s t a l l a t i o n  

-more- 
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APOLLO 1 2  CREW 

L i f e  Support Equipment - Space S u i t s  

Apollo 1 2  crewmen w i l l  wear two ve r s ions  of t h e  Apollo 
space s u i t :  an i n t r a v e h i c u l a r  p re s su re  garment assembly 
worn by  t h e  command module p i l o t  and t h e  e x t r a v e h i c u l a r  
p re s su re  garment assembly worn by  the commander and the l u n a r  
module p i l o t .  
t ha t  the extravehicular ve r s ion  has  an integral thermal/ 
meteoroid garment over  the b a s i c  suit. 

Both vers ions  are b a s i c a l l y  i d e n t i c a l  e x c e p t ,  

From t h e  s k i n  out ,  the b a s i c  p re s su re  garment c o n s i s t s  
of a nomex comfort l a y e r ,  a neoprene-coated nylon p res su re  
b ladder  and a nylon r e s t r a i n t  l a y e r .  The o u t e r  l a y e r s  of t h e  
i n t r a v e h i c u l a r  suit are, from the inside ou t ,  nomex and two 
layers of Teflon-coated Beta c l o t h .  The e x t r a v e h i c u l a r  i n t e -  
g r a l  thermal/meteoroid cover c o n s i s t s  of a l i n e r  o f  two layers  
of neoprene-coated nylon, seven l a y e r s  o f  Beta/Kapton s p a c e r  
lamina te ,  and an o u t e r  l a y e r  of  Teflon-coated Beta f a b r i c .  

The e x t r a v e h i c u l a r  s u i t ,  t o g e t h e r  w i t h  a l i q u i d  coo l ing  
garment, p o r t a b l e  l i f e  suppor t  s y s t e m  (PLSS), oxygen purge 
sys t em,  lunar e x t r a v e h i c u l a r  v i s o r  assembly and o t h e r  components 
make up the e x t r a v e h i c u l a r  mobi l i ty  u n i t  (EMU). The EMU pro- 
v i d e s  an e x t r a v e h i c u l a r  crewman wi th  l i f e  support  f o r  a four- 
hour mission o u t s i d e  the lunar module without r e p l e n i s h i n g  
expendables.  EMU t o t a l  w e i g h t  i s  183 pounds. The i n t r a -  
veh icu la r  s u i t  weighs 35.6 pounds. 

Liquid coo l ing  garment--A k n i t t e d  nylon-spandex garment 
with a network of p l a s t i c  t u b i m  t h r o u h  which coolinE water .~ 
from the  PLSS i s  c i r c u l a t e d .  
r e p l a c e s  the  cons t an t  wear-garment dur ing  EVA only .  

a t  3.9 p s i  and coo l ing  water t o  the l i q u i d  Cooling garment. 
Return oxygen i s  c leansed  Of s o l i d  and gas contaminants by  a 
l i t h i u m  hydroxide c a n i s t e r .  The PLSS inc ludes  communications 
and telemetry equipment, d i s p l a y s  and c o n t r o l s ,  and a main 
power supply.  The PLSS 1s covered by a thermal i n s u l a t i o n  
j a c k e t .  

purge s y s t e m  provides  a contingency 30-minute supply of 
gaseous oxygen i n  two two-pound b o t t l e s  p r e s s u r i z e d  t o  5 ,880  
p s i a .  The s y s t e m  may a l so  be worn s e p a r a t e l y  on t h e  f r o n t  of 
t h e  p re s su re  garment assembly  t o r s o .  It s e r v e s  as a mount f o r  
t h e  VHF antenna f o r  t he  PLSS. (Two stowed i n  LM). 

I t  i s  worn next  t o  t he  s k i n  and 

Por tab le  l i f e  support  system--A backpack supplying oxygen 

(Two stowed i n  LM) . 
Oxygen purge system--Mounted a top  the  PLSS, the  oxygen 

-more- 
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EXTRAVEHICULAR MOBILITY UNIT 
BACKPACK SUPPORT STRAPS 

OXYGEN PURGESYST 

CKPACK CONTROL BOX 

SYSTEM ACTUATOR 

PENLIGHT POCKET 
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VENTILATION, AND 
LIQUID COOLING 

PURGE SYSTEM 

LV RESTRAINT R I N  

INTEGRATED THERMAL UTILITY POCKET 
METEOROID GARMENT 

URINE TRANSFER CONNECTOR 
B IOMED ICAL INJECTION, 

DOSIMETER ACCESS FLAP AND 
DONNING LANYARD POCKET 

LUNAR OVERSHOE 
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Lunar ex t ravehicu lar  v i so r  assembly--A polycarbonate 
s h e l l  and two v i so r s  w i t h  thermal cont ro l  and op t i ca l  
coatings on them. 
pressure helmet t o  provide impact, micrometeoroid, thermal 
and u l t rav io le t - inf ra red  l ight  pro tec t ion  t o  the EVA crew- 
men. 

Extravehicular  gloves--Built of an outer  she l l  of 
Chromel-R f a b r i c  and thermal in su la t ion  t o  provide protec- 
t i o n  when handling extremely hot  and cold objec ts .  
t i p s  are made of s i l i c o n e  rubber t o  provide more s e n s i t i v i t y .  

A one-piece constant-wear garment, similar t o  "long 
johns", i s  worn as an undergarment for the  space s u i t  i n  i n t r a -  
vehicu lar  operat ions and f o r  the i n f l i g h t  covera l l s .  The 
garment i s  porous-knit cot ton w i t h  a waist-to-neck zipper  f o r  
donning. Biomedical harness a t t ach  poin ts  a r e  provided. 

During per iods Out of the space suits, crewmen w i l l  wear 
two-piece Teflon f a b r i c  i n f l i g h t  Coveralls f o r  warmth and f o r  
pocket stowage of personal i tems. 

microphones and earphones are worn w i t h  t h e  pressure  helmet; 
a l ightweight headset is worn w i t h  the i n f l i g h t  covera l l s .  

The EVA v i so r  i s  at tached over the  

The f inger  

communications c a r r i e r s  ("Snoopy H a t s " )  w i t h  redundant 

-more- 
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Apollo Lunar Hand Tools 

S p e c i a l  Environmental Conta iner  - The s p e c i a l  environmental  
samm3le i s  c o l l e c t e d  i n  a c a r e f u l l y  s e l e c t e d  a r e a  and s e a l e d  i n  
a s p e c i a l  c o n t a i n e r  which w i l l  r e t a i n  a h igh  vacuum. 
c o n t a i n e r  i s  opened i n  t h e  Lunar Receiving Laboratory where i t  
w i l l  p rovide  s c i e n t i s t s  t h e  oppor tuni ty '  t o  s tudy  l u n a r  m a t e r i a l  
i n  i t s  o r i g i n a l  environment.  

The 

Extension handle  - T h i s  t o o l  i s  of aluminum a l l o y  t u b i n g  
w i t h  a mal leable  s t a i n l e s s  s t e e l  cap designed t o  be used as an 
a n v i l  Surface.  
for s e v e r a l  o t h e r  t o o l s  and t o  permit  t h e i r  use wi thout  r e q u i r -  
i n g  the  a s t r o n a u t  t o  knee l  o r  bend down. The handle  i s  
approximately 24  i nches  long  and 1 i n c h  i n  d iameter .  The handle  
con ta ins  t h e  female h a l f  of a quick d i sconnec t  f i t t i n g  designed 
t o  r e s i s t  compression, t e n s i o n ,  t o r s i o n ,  or a combination of t h e s e  
l o a d s .  Also i n c o r p o r a t e d  a r e  a s l i d i n g  T handle  a t  t h e  t o p  and 
an i n t e r n a l  mechanism ope ra t ed  by a r o t a t i n g  s l e e v e  which i s  
used w i t h  t h e  a s e p t i c  c o l l e c t i o n  dev ice .  

The handle  i s  d e s i k e d  t o b e  used as an ex tens iov  

Four  core  tubes  - These tubes  a r e  designed t o  be d r i v e n  or 
augered i n t o  l o o s e  g r a v e l ,  sandy m a t e r i a l ,  o r  i n t o  s o f t  rock 
such as feather rock o r  pumice. They a r e  about  15  inches  i n  
l e n g t h  and one i n c h  i n  d iameter  and a r e  made of aluminum t u b e .  
Each tube  i s  supp l i ed  w i t h  a removeable non-ser ra ted  c u t t i n g  
edge and a screw-on cap i n c o r p o r a t i n g  a metal-to-metal  c rush  
s e a l  which r e p l a c e s  the  c u t t i n g  edge. The upper end of each 
tube i s  sealed and designed t o  be used w i t h  t h e  ex tens ion  handle  
or as an a n v i l .  Inco rpora t ed  i n t o  each tube  i s  a s p r i n g  dev ice  
t o  r e t a i n  loose  m a t e r i a l s  i n  the  t u b e .  

scoops ( large and small) - T h i s  t o o l  i s  designed for use as a 
t rowe l  and as a c h i s e l .  The scoop i s  f a b r i c a t e d  p r i m a r i l y  of 
aluminum w i t h  a hardened-s tee l  c u t t i n g  edge r i v e t e d  on and a 
nine- inch hand le .  A mal leable  s t a i n l e s s  s t ee l  a n v i l  i s  on t h e  
end of t h e  handle .  The ang le  between t h e  scoop pan and t h e  
handle  a l lows  a compromise for t h e  dua l  use .  The scoop i s  
used e i t h e r  by i t s e l f  o r  w i t h  t h e  e x t e n s i o n  handle .  

Sampling hammer - This t o o l  s e r v e s  t h r e e  f u n c t i o n s ,  as a 
sampling hammer, as a p i c k  or mattock,  and as a hammer t o  d r i v e  
t h e  core  t u b e s  or scoop. The head has a small hammer f a c e  on one 
end ,  a broad h o r i z o n t a l  b lade  on t h e  o t h e r ,  and large hammering 
f l a t s  on t h e  s i d e s .  The handle  i s  f o u r t e e n  inches  l o n g  and I S  
made of formed t u b u l a r  aluminum. The hammer has on i t s  lower 
end a quick-disconnect  t o  a l low at tachment  t o  t h e  e x t e n s i o n  
handle  f o r  use as a hoe. 

-more - 
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Tongs - The tongs are  designed t o  a l low t h e  a s t r o n a u t  t o  
r e t r i e v e  small samples from t h e  l u n a r  s u r f a c e  w h i l e  i n  a 
s t a n d i n g  p o s i t i o n ,  The t i n e s  are of such a n g l e s ,  l e n g t h ,  and 
number t o  a l low samples o f  from 3/8 up t o  2-1/2-inch diameter 
t o  b e  p icked  up. This t o o l  i s  2 4  i nches  i n  o v e r a l l  l e n g t h .  

Brush/Scriber/Hand Lens - A composite t o o l  

(1) Brush - To c l e a n  samples p r i o r  t o  s e l e c t i o n  
( 2 )  S c r i b e r  - To s c r a t c h  samples for s e l e c t i o n  and t o  

( 3 )  Hand l e n s  - Magnifying glass t o  f a c i l i t a t e  sample 

Spr ing  S c a l e  - To weigh two rock boxes c o n t a i n i n g  l u n a r  

mark for i d e n t i f i c a t i o n  

s e l e c t  i o n  

material samples ,  t o  main ta in  weight budget for r e t u r n  t o  E a r t h .  

Ins t rument  staff  - The s ta f f  ho ld  t h e  Hasse lb l ad  camera. 
The s ta f f  breaks down i n t o  s e c t i o n s .  The upper s e c t i o n  t e l e s c o p e s  
t o  a l low g e n e r a t i o n  of a v e r t i c a l  s t e r e o s c o p i c  base o f  one f o o t  
f o r  photography. P o s i t i v e  s t o p s  are provided a t  the extreme of 
t r a v e l .  A shaped hand g r i p  a ids  i n  a iming and c a r r y i n g .  The 
bot tom s e c t i o n  i s  a v a i l a b l e  i n  several  l e n g t h s  t o  s u i t  the  s t a f f  
t o  a s t r o n a u t s  o f  va ry ing  s i z e s .  The device i s  fabr ica ted  f r o m  
t u b u l a r  aluminum. 

Gnomon - This t o o l  c o n s i s t s  o f  a weighted s ta f f  suspended 
on a two-ring gimbal and suppor ted  b y  a t r i p o d .  The s ta f f  
ex tends  1 2  i nches  above t h e  g i m b a l  and i s  p a i n t e d  w i t h  a gray 
s c a l e .  The gnomon i s  used as a photographic  r e f e r e n c e  t o  
i n d i c a t e  v e r t i c a l  sun angle  and s c a l e .  The gnomon has a 
r e q u i r e d  accuracy o f  v e r t i c a l  i n d i c a t i o n  o f  20  minutes o f  a r c .  
Magnetic damping i s  inco rpora t ed  t o  reduce o s c i l l a t i o n s .  

Colors and a gray sca l e .  It i s  used as a c l i b r a t i o n  f o r  l u n a r  
photography. The s c a l e  i s  mounted on t h e  t o o l  ca r r i e r  b u t  may 
e a s i l y  be  removed and r e t u r n e d  t o  Ea r th  f o r  r e f e r e n c e .  The c o l o r  
c h a r t  i s  6 i nches  i n  s i z e .  

Color Char t  - The c o l o r  c h a r t  i s  p a i n t e d  w i t h  three primary 
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Tool C a r r i e r  - The c a r r i e r  is  t h e  stowage c o n t a i n e r  f o r  
t h e  t o o l s  du r ing  t h e  l u n a r  f l i g h t .  After t h e  l a n d i n g  t h e  c a r r i e r  
s e rves  as suppor t  f o r  t h e  a s t r o n a u t  when he  knee l s  down, as a 
suppor t  f o r  the  sample bags and samples,  and as a t r i p o d  base 
f o r  t h e  ins t rument  s t a f f .  The c a r r i e r  f o l d s  f l a t  f o r  stowage. 
For f i e l d  use  i t  opens i n t o  a t r i a n g u l a r  conf igu ra t ion .  The 
c a r r i e r  i s  cons t ruc t ed  of formed sheet metal and ' approximates 
a t r u s s  s t r u c t u r e .  Six-inch l e g s  ex tend  from t h e  c a r r i e r  t o  
e l e v a t e  the  c a r r y i n g  handle  s u f f i c i e n t l y  t o  be eas i ly  grasped 
by  the  a s t r o n a u t .  

F i e l d  Sample Bags - Approximately 80 bags 4 i nches  by  
5 inches  are inc luded  i n  t he  ALHT f o r  t h e  packaging o f  samples.  - .  
These bags are f a b r i c a t e d  from Teflon FEP.. 

t o  the a s t r o n a u t ' s  s i d e  of  t h e  t o o l  c a r r i e r .  F i e l d  sample bags 
are stowed i n  t h i s  bag a f te r  they have been f i l l e d .  It can a l s o  
be used f o r  gene ra l  s t o r a g e  or t o  ho ld  items t empora r i ly .  
( 2  i n  each S R C ) .  

C o l l e c t i o n  B a g  - This i s  a large bag ( 4  x 8 i n c h e s )  a t t a c h e d  
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Apollo 1 2  Crew Menu 

More than  70 items comprise t h e  food s e l e c t i o n  l i s t  of 
freeze-dried r e h y d r a t a b l e ,  wet-pack and spoon-bowl foods .  
Balanced meals f o r  f i v e  days have been packed i n  man/day 
overwraps.  I tems similar t o  those  i n  the d a i l y  menus have 
been packed i n  a snack p a n t r y .  The snack p a n t r y  pe rmi t s  t h e  
crew t o  l o c a t e  e a s i l y  a food i t e m  i n  a smorgasbord mode wi th -  
ou t  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 for d r i n k i n g  and r e h y d r a t i n g  food i s  ob ta ined  from 
two sources  i n  t h e  command module--a d i s p e n s e r  for d r i n k i n g  
water  and a water s p i g o t  at  t h e  food p r e p a r a t i o n  s t a t i o n  sup- 
p l y i n g  water a t  about 155 o r  55' F. The p o t a b l e  water d i s -  
penser  s q u i r t s  water  cont inuous ly  as l o n g  as t h e  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  d i spenses  water 
i n  one-ounce increments .  

A cont inuous-feed hand water  d i s p e n s e r  s imilar  t o  t h e  
one i n  t he  command module i s  used aboard t h e  lunar module 
f o r  cold-water r e h y d r a t i o n  o f  food packe t s  stowed aboard t h e  
LM . 

After water has been i n j e c t e d  i n t o  a food bag, i t  i s  
kneaded f o r  about three minutes .  The bag neck i s  then  c u t  
o f f  and the food squeezed i n t o  t h e  crewman's mouth. A f t e r  
a meal, germicide p i l l s  a t t a c h e d  t o  t h e  o u t s i d e  of t h e  food 
bags a r e  p l a c e d  i n  t h e  bags t o  p reven t  f e rmen ta t ion  and gas 
format ion .  The bags are then  r o l l e d  and stowed i n  waste  
d i s p o s a l  compartments. 

The day-by-day, meal-by-meal Apollo 1 2  Menu for Com- 
mander Conrad i s  on the  fo l lowing  page a s  a t y p i c a l  f i v e -  
day menu for each  crewman. 
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TYPICAL CREW MENU I S  THAT OF APOLLO 12  COMMANDER CONRAD: 

APOLLO 1 2  (CONRAD - RED VELCRO) 

NOTE: Supplementary  i tems and meals t o  t h i s  menu are i n  t h e  s p a c e c r a f t ' s  P a n t r y  Stowage S e c t i o n .  

MEAL Day 1" 5 Day 2 Day 3 Day 4 

A. Peaches  IMB A p r i c o t s  I M B  P e a r s  I M B  Canad ian  Bacon & 
Corn F l a k e s  R Sausage  P a t t i e s  R Corn F l a k e s  R A p p l e s a u c e  RSB 
Bacon S q u a r e s  (8)  IMB Scrambled  E g g s  RSB Bacon S q u a r e s  (8 )  I M B  Sc rambled  Eggs RSB 
Orange Dr ink  R G r a p e f r u i t  Dr ink  R Grape Dr ink  R Cinnamon B r e a d  (4) DB 
Cof fee  w/Sugar R C o f f e e  wlSugar  R C o f f e e  w/Sugar R Orange-G.F. D r i n k  R 

C o f f e e  w l s u g a r  R 

B .  Tuna S a l a d  RSB Turkey & Gravy WP F r a n k f u r t e r s  WP Shr imp C o c k t a i l  R 
Beef & G r a v y  WP Cheese C r a c k e r s  ( 4 )  DB App lesauce  RSB H a m  & P o t a t o e s  WP 
J e l l i e d  Candy I M B  C h o c o l a t e  Pudding  RSB C h o c o l a t e  Bar I M B  A p r i c o t s  I M B  
Grape Punch R Orange-G.F. Dr ink  R P .A . -G .F .  Drink R C h o c o l a t e  Pudd ing  RSB 

I 
-3 
0 

Orange D r i n k  R 
I I 

C .  Cream of Chicken Pork & S c a l l o p e d  Salmon S a l a d  RSB S p a g h e t t i  w / M e a t  R 
II P o t a t o e s  RSB Chicken S t e w  RSB Beef S tew RSB ID Soup RSB 
I Chicken & Rice  RSB Bread S l i c e  B u t t e r s c o t c h  Banana Pudd ing  RSB 

Sugar  Cookies  ( 4 )  DB Sandwich Spread  WP Pudding  RSB Cocoa R 
B u t t e r s c o t c h  Pudding  J e l l i e d  Candy I M B  Peaches  I M B  Grape Punch R 

P.A.-G.F. Drink R Orange Drink R 
RSB Cocoa R G r a p e f r u i t  Dr ink  R 

TOTAL CALORIES 2215 2 346  2328 

* Day 1 c o n s i s t s  o f  Meal B and C o n l y .  

I M B  = I n t e r m e d i a t e  M o i s t u r e  B i t e  
R = R e h y d r a t a b l e  
RSB = R e h y d r a t a b l e  Spoon-Bowl 
WP = Wet Pack 
DB = Dry B i t e  
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Persona l  Hygiene 

Crew p e r s o n a l  hygiene equipment aboard Apollo 1 2  i n -  
c ludes  body c l e a n l i n e s s  items, t h e  waste management s y s t e m  
and one medical k i t .  

Packaged w i t h  t h e  food are a too thb rush  and a tWO-OUnCe 
tube of  t o o t h p a s t e  for each  crewman. Each man-meal package 
con ta ins  a 3.5-by-four-inch wet-wipe c l e a n s i n g  towel .  
Add i t iona l ly ,  t h r e e  packages of 12-by-12-inch d r y  towels  a r e  
stowed benea th  t h e  command module p i l o t ' s  couch. Each package 
c o n t a i n s  seven towe l s .  Also stowed under the  command module 
p i l o t ' s  couch a r e  seven t i s s u e  d i s p e n s e r s  c o n t a i n i n g  53 
three-p ly  t i s s u e s  each .  

d e f e c a t i o n  bags which c o n t a i n  a germicide t o  p reven t  b a c t e r i a  
and gas format ion .  The bags a r e  sealed a f t e r  use and stowed 
i n  empty food c o n t a i n e r s  for p o s t - f l i g h t  a n a l y s i s .  

wearing e i t h e r  the p r e s s u r e  s u i t  o r  t h e  i n f l i g h t  c o v e r a l l s .  
The u r i n e  i s  dumped overboard through t h e  s p a c e c r a f t  u r i n e  
dump va lve  i n  t h e  CM and s t o r e d  i n  t h e  LM. 

S o l i d  body was tes  a r e  c o l l e c t e d  i n  Gemini-type p l a s t i c  

Urine c o l l e c t i o n  dev ices  are provided  f o r  use w h i l e  

Medical K i t  

The 5x5x8-inch medical accesso ry  k i t  i s  stowed i n  a com- 
par tment  on t h e  s p a c e c r a f t  right s ide w a l l  b e s i d e  t h e  l u n a r  
module p i l o t  couch. The medical k i t  c o n t a i n s  t h r e e  motion 
s i c k n e s s  i n j e c t o r s ,  three p a i n  suppres s ion  i n j e c t o r s ,  one two- 
ounce b o t t l e  f i rs t  a i d  o in tment ,  two one-ounce b o t t l e  eye 
drops,  t h r e e  n a s a l  s p r a y s ,  two compress bandages,  1 2  adhes ive  
bandages, one o r a l  thermometer, and f o u r  s p a r e  crew biomedical  
ha rnesses .  P i l l s  i n  the  medical  k i t  a r e  60 a n t i b i o t i c ,  12 
nausea,  1 2  s t i m u l a n t ,  18 p a i n  k i l l e r ,  60 deconges t an t ,  24 
diarrhea, 72 a s p i r i n  and 2 1  s l e e p i n g .  A d d i t i o n a l l y ,  a S m a l l  
medical k i t  c o n t a i n i n g  f o u r  s t i m u l a n t ,  e i g h t  d i a r r h e a ,  two 
s l e e p i n g  and f o u r  p a i n  k i l l e r  p i l l s ,  1 2  a s p i r i n ,  one b o t t l e  eye 
d r o p s  and two compress bandages i s  stowed i n  the l u n a r  module 
f l i g h t  data f i l e  compartment. 

S u r v i v a l  Gear 

The s u r v i v a l  k i t  i s  stowed i n  two rucksacks  i n  t h e  r i g h t -  
hand forward  equipment bay above the  l u n a r  module p i l o t .  

l i g h t s ,  one d e s a l t e r  k i t ,  three pa i r  s u n g l a s s e s ,  one r a d i o  
beacon, one s p a r e  r a d i o  beacon b a t t e r y  and s p a c e c r a f t  connec tor  
c a b l e ,  one k n i f e  i n  shea th ,  t h r e e  water c o n t a i n e r s ,  and two 
con ta ine r s  o f  Sun l o t i o n .  

Contents  of rucksack No. 1 a r e :  two combination s u r v i v a l  
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Rucksack No. 2:  one three-man l i f e  r a f t  w i t h  C 0 2  
i n f l a t e r ,  one sea anchor ,  two sea dye markers, th ree  sun- 
bonne t s ,  one mooring l anya rd ,  t h r e e  manlines ,  and two a t t a c h  
b r a c k e t s .  

The s u r v i v a l  k i t  i s  designed t o  provide  a 48-hour 
p o s t l a n d i n g  (water o r  l a n d )  s u r v i v a l  c a p a b i l i t y  f o r  t h r e e  
crewmen between 40 degrees North and South l a t i t u d e s .  

Biomedical I n f l i g h t  Monitorin& 

The Apollo 1 2  crew biomedical  t e l e m e t r y  data r e c e i v e d  
b y  t h e  Manned Space F l i g h t  Network w i l l  be r e l a y e d  f o r  i n -  
s t an taneous  d i s p l a y  a t  Mission Cont ro l  Center  where hea r t  
ra te  and b r e a t h i n g  rate data w i l l  be d i s p l a y e d  on t h e  f l i g h t  
su rgeon ' s  console .  Heart r a t e  and r e s p i r a t i o n  r a t e  average ,  
range and d e v i a t i o n  are computed and d i s p l a y e d  on d i g i t a l  TV 
s c r e e n s .  

I n  a d d i t i o n ,  the  in s t an taneous  hear t  r a t e ,  real-time and 
delayed EKG and r e s p i r a t i o n  are recorded  on s t r i p  c h a r t s  f o r  
each man. 

Biomedical t e l e m e t r y  will be s imultaneous from a l l  crew- 
men whi le  i n  t h e  CSM, bu t  se lec tab le  by a manual onboard 
swi t ch  i n  the  LM. 

Biomedical data observed by t he  f l i g h t  surgeon and 
h i s  team i n  t h e  L i f e  Support  Sys t ems  S t a f f  Support  Room w i l l  
be c o r r e l a t e d  w i t h  s p a c e c r a f t  and space s u i t  environmental  
data d i s p l a y s .  

Blood p r e s s u r e s  are no longe r  telemetered as t h e y  were 
i n  t h e  Mercury and Gemini programs. Oral tempera ture ,  how- 
e v e r ,  can be measured onboard for d i a g n o s t i c  purposes  and 
voiced  down by the  crew i n  case o f  i n f l i g h t  i l l n e s s .  
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Training 

The crewmen o f  Apollo 1 2  have s p e n t  more t h a n  f i v e  hours 
o f  fo rma l  crew t r a i n i n g  f o r  each  hour  o f  t he  1una.r-orbit  
m i s s i o n ' s  e igh t -day  d u r a t i o n .  More t h a n  1 , 0 0 0  hour s  O f  
t r a i n i n g  were i n  Apol lo  1 2  crew t r a i n i n g  s y l l a b u s  ove r  and 
above t h e  normal  p r e p a r a t i o n s  f o r  t h e  mis s ion - - t echn ica l  
b r i e f i n g s  and reviews, p i l o t  mee t ings  and  s t u d y .  AS Apol lo  
9 backup crew, t h e y  had  a l r e a d y  r e c e i v e d  more t h a n  1 , 5 0 0  
h o u r s  o f  t r a i n i n g .  

f a c t u r i n g  checkou t s  a t  the  Nor th  American Rockwell p l a n t  i n  
Downey, Ca l i f . ,  a t  Grumman A i r c r a f t  E n g i n e e r i n g  COrp., 
Bethpage,  N . Y . ,  and i n  p r e l a u n c h  t e s t i n g  a t  NASA Kennedy Space 
Center. Taking p a r t  i n  f a c t o r y  and l a u n c h  area t e s t i n g  h a s  
p r o v i d e d  t h e  crew w i t h  thorough o p e r a t i o n a l  knowledge o f  t h e  
complex v e h i c l e .  

The Apollo 1 2  crewmen a l s o  took  p a r t  i n  s p a c e c r a f t  manu- 

H i g h l i g h t s  of s p e c i a l i z e d  Apollo 1 2  crew t r a i n i n g  t o p i c s  
are:  

* D e t a i l e d  series o f  b r i e f i n g s  on s p a c e c r a f t  sys t ems ,  
o p e r a t i o n  and m o d i f i c a t i o n s .  

* S a t u r n  l a u n c h  v e h i c l e  b r i e f i n g s  on countdown, r a n g e  
s a f e t y ,  f l i g h t  dynamics, f a i l u r e  modes and a b o r t  c o n d i t i o n s .  
The l a u n c h  v e h i c l e  b r i e f i n g s  were updated  p e r i o d i c a l l y  - 

* Apollo Guidance and Nav iga t ion  s y s t e m  b r i e f i n g s  a t  t h e  
Massachuse t t s  I n s t i t u t e  o f  Technology I n s t r u m e n t a t i o n  L a b o r a t o r y .  

g r a p h i c  o b j e c t i v e s  and  use o f  camera equipment .  

p r o c e d u r e s  for normal as w e l l  as emergency s i t u a t i o n s .  

* B r i e f i n g s  and c o n t i n u o u s  t r a i n i n g  on mis s ion  photo-  

* E x t e n s i v e  p i l o t  p a r t i c i p a t i o n  i n  r ev iews  o f  a l l  f l i g h t  

* Stowage r ev iews  and p r a c t i c e  i n  t r a i n i n g  s e s s i o n s  i n  
t h e  s p a c e c r a f t  , mockups and command module s i m u l a t o r s  a l lowed  
the  crewmen t o  eva lua te  s p a c e c r a f t  s towage of c rew-assoc ia t ed  
equipment .  

* More t h a n  400 hour s  of t r a i n i n g  p e r  man i n  command 
module and l u n a r  module s i m u l a t o r s  a t  MSC and K S C ,  i n c l u d i n g  
c losed- loop  s i m u l a t i o n s  w i t h  f l i g h t  c o n t r o l l e r s  i n  t h e  Miss ion  
C o n t r o l  Center. O the r  Apol lo  s i m u l a t o r s  a t  v a r i o u s  l o c a t i o n s  
were used  e x t e n s i v e l y  f o r  s p e c i a l i z e d  crew t r a i n i n g .  

c o n d i t i o n s  i n  t h e  MSC F l i g h t  A c c e l e r a t i o n  F a c i l i t y  manned 
c e n t r i f u g e .  

* E n t r y  c o r r i d o r  d e c e l e r a t i o n  p r o f i l e s  a t  l u n a r - r e t u r n  
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* Lunar s u r f a c e  b r i e f i n g s  and 1-g walk-throughs of l u n a r  
s u r f a c e  EVA o p e r a t i o n s  covering l u n a r  geology and micro- 
biology and deployment of experiments i n  the  Apollo Lunar 
Surface  Experiment Package (ALSEP). T ra in ing  i n  l u n a r  sur -  
f a c e  EVA inc luded  p r a c t i c e  s e s s i o n s  w i t h  lunar s u r f a c e  sample 
g a t h e r i n g  t o o l s  and r e t u r n  con ta ine r s ,  cameras, t h e  e r e c t a b l e  
S-band an tenna  and t h e  modular equipment stowage assembly 
(MESA) housed i n  t h e  LM descent  stage. 

veh ic l e  (LLTV) f o r  t h e  commander. 

module mockups for EVA and p r e s s u r e  s u i t  doff ing/donning 
p r a c t i c e  and t r a i n i n g .  

* Prof i c i ency  f l i g h t s  i n  the  lunar l and ing  t r a i n i n g  

* Zero-g a i r c r a f t  f l i g h t s  u s i n g  command module and l u n a r  

* Underwater zero-g t r a i n i n g  i n  t h e  MSC Water Immersion 
F a c i l i t y  u s i n g  s p a c e c r a f t  mockups t o  f u r t h e r  f a m i l i a r i z e  
crew w i t h  a l l  a s p e c t s  of CSM-LM docking tunne l  i n t r a v e h i c u l a r  
t r a n s f e r  and EVA i n  p r e s s u r i z e d  s u i t s .  

* Water e g r e s s  t r a i n i n g  conducted i n  indoor  t a n k s  as 
w e l l  as i n  the  Gulf o f  Mexico, inc luded  u p r i g h t i n g  from t h e  
S t a b l e  I1 p o s i t i o n  (apex down) t o  the S t a b l e  I p o s i t i o n  (apex 
u p ) ,  e g r e s s  on to  rafts donning B i o l o g i c a l  I s o l a t i o n  Garments 
( B I G S ) ,  decontamination procedures  and h e l i c o p t e r  pickup. 

a c t u a l  s p a c e c r a f t  on the  launch pad for p o s s i b l e  emergencies 
such as f i r e ,  contaminants and power f a i l u r e s .  

* Launch pad e g r e s s  t r a i n i n g  from mockups and from t h e  

* The t r a i n i n g  covered use o f  Apollo s p a c e c r a f t  f i r e  
suppress ion  equipment i n  t h e  cockp i t .  

H i l l ,  N . C . ,  and a t  G r i f f i t h  Planetar ium, Los Angeles, Cal i f . ,  
o f  t h e  c e l e s t i a l  sphere w i t h  s p e c i a l  emphasis on t h e  37 
n a v i g a t i o n a l  s tars  used b y  t h e  Apollo guidance Computer. 

* Plane tar ium reviews a t  Morehead Planetar ium, Chapel 
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Crew Biographies 

NAME: Charles Conrad, Jr. (Commander, USN) Apollo 12 Commander 

BIRTHPLACE AND DATE: Born on June 2, 1930, in Philadelphia, Pa. 

PHYSICAL DESCRIPTION: Blond hair; blue eyes; height: 5 feet 
6 1/2 inches; weight: 138 pounds. 

EDUCATION: Attended primary and secondary schools in Haverford, 
Pa., and New Lebanon, New York; received a Bachelor of 
Science degree in Aeronautical Engineering from Princeton 
University in 1953 and an Honorary Master of Arts degree 
from Princeton in 1966. 

Texas, where her parents, Mr. and Mrs. W. 0. DuBose, 
now reside. 

Andrew, April 30, 1959; Christopher, November 26 ,  1960. 

water skiing. 

NASA Astronaut 

MARITAL STATUS: Married to the former Jane DuBose o f  Uvalde, 

CHILDREN: Peter, December 24, 1954; Thomas, May 3, 1957; 

OTHER ACTIVITIES: His hobbies include golf, swimming, and 

ORGANIZATIONS: Member of the American Institute of Aeronautics 
and Astronautics and the Society of Experimental Test 
Pilots. 

SPECIAL HONORS: Awarded two Distinguished Flying Crosses, two 
NASA Exceptional Service Medals, and the Navy Astronaut 
Wings; recipient of  Princeton's Distinguished Alumnus 
Award for 1965, the U. S. Jaycees' 10 Outstanding Young 
Men Award in 1965, and the American Astronautical Society 
Flight Achievement Award for 1966. 

from Princeton University and became a naval aviator. 
He actended the Navy Test Pilot School at PatuXent River, 
Maryland, and upon completirig that course of instruction 
was assigned as a project test pilot in the armaments 
test division there. He also served at Patuxent as a 
flight instructor and performance engineer at the Test 
Pilot School. 

He has logged more than 4,000 hours flight time, with 
more than 3,000 hours in jet aircraft. 

EXPERIENCE: Conrad entered the Navy following his graduation 

-more- 
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SALARY: $1,554.08 p e r  month i n  m i l i t a r y  pay and al lowances.  

CURRENT ASSIGNMENT: Commander Conrad was s e l e c t e d  as an 
a s t r o n a u t  by NASA i n  September 1 9 6 2 .  I n  August 1 9 6 5 ,  
he served  as p i l o t  on t h e  8-day Gemini 5 f l i g h t .  H e  
and command p i l o t  Gordon Cooper were launched i n t o  
o r b i t  on August 2 1  and proceeded t o  e s t a b l i s h  a new 
space endurance r eco rd  o f  l 9 O  hours  and 56 minutes.  
The f l i g h t ,  which l a s t e d  120 r e v o l u t i o n s  and covered 
a t o t a l  d i s t a n c e  of 3,312,993 s t a t u t e  mi l e s ,  was 
te rmina ted  on August 29, 1965. It was a l s o  on t h i s  
f l i g h t  t h a t  the  United S t a t e s  took over  t h e  l ead  i n  
manhours i n  space.  

On September 1 2 ,  1966, Conrad occupied t h e  command 
p i l o t  s e a t  f o r  t h e  3-day 44-revolut ion Gemini 11 
mission.  He executed o r b i t a l  maneuvers t o  rendezvous 
and dock i n  less t han  one o r b i t  wi th  a p rev ious ly  
launched Agena and c o n t r o l l e d  Gemini 11 through two 
pe r iods  o f  e x t r a v e h i c u l a r  a c t i v i t y  performed by  p i l o t  
Richard Gordon. 

Other h i g h l i g h t s  of the  f l i g h t  i nc luded  t h e  r e t r i e v a l  
of a n u c l e a r  emulsion experiment package d u r i n g  t h e  
f i r s t  EVA; e s t a b l i s h i n g  a new world space a l t i t u d e  
r eco rd  of 850 s t a t u t e  mi l e s ;  t h e  s u c c e s s f u l  completion 
of t h e  first t e t h e r e d  s t a t ion -keep ing  e x e r c i s e ,  i n  
which a r t i f i c i a l  g r a v i t y  was produced; and t h e  
s u c c e s s f u l  completion of t h e  f i r s t  f u l l y  au tomat ic  
c o n t r o l l e d  r e e n t r y .  

The f l i g h t  was concluded on September 15,  1966 ,  w i t h  
t h e  s p a c e c r a f t  l and ing  i n  the  At lan t ic - -2  1/2 miles  
from t h e  prime recovery s h i p  USS GUAM. 

He served  as backup commander for t h e  Apollo 9 f l i g h t  
p r i o r  t o  h i s  assignment as Apollo 1 2  commander. 

Conrad has  logged a t o t a l  of 222  hours  and 1 2  minutes 
of space f l i g h t  i n  two miss ions .  

-more- 
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NAME: Richard F. Gordon, Jr. (Commander, USN) Apollo 1 2  

BIRTHPLACE AND DATE: Born October 5 ,  1929, i n  Sea t t le ,  

Command Module P i l o t ,  NASA Astronaut  

Washington. H i s  mother, Mrs. Angela Gordon, r e s i d e s  
i n  Seat t le .  

PHYSICAL DESCRIPTION: Brown hair ;  h a z e l  eyes ;  he igh t :  5 f e e t  
7 inches ;  weight :  150 pounds. 

Washington; r ece ived  a Bachelor of Science degree i n  
Chemistry from the  Un ive r s i ty  o f  Washington i n  1951. 

S e a t t l e ,  Washington. Her p a r e n t s ,  M r .  and Mrs. Ches te r  
F i e l d ,  r e s i d e  i n  Free land ,  Washington. 

CHILDREN: Carleen,  J u l y  8, 1954;  Richard,  October 6 ,  1955; 
Lawrence, December 18 ,  1957; Thomas, March 25,  1959; 
James, A p r i l  26, 1 9 6 0 ;  Diane, A p r i l  23, 1961 .  

EDUCATION: Graduated from North Ki t sap  High School,  Poulsbo, 

MARITAL STATUS: Married t o  t h e  former Barbara J. F i e l d  of 

OTHER ACTIVITIES: He  en joys  water s k i i n g ,  s a i l i n g ,  and g o l f .  

ORGANIZATIONS: Member of t he  Soc ie ty  of  Experimental  T e s t  

SPECIAL HONORS: Awarded two Dis t ingu i shed  F l y i n g  Crosses ,  

P i l o t s .  

t h e  NASA Except iona l  Se rv ice  Medal, and the  Navy 
Astronaut  Wings. 

a nava l  a v i a t o r  i n  1953. H e  t h e n  a t t e n d e d  All-Weather 
F l i g h t  School and j e t  t r a n s i t i o n a l  t r a i n i n g  and was 
subsequent ly  a s s igned  t o  an all-weather f i g h t e r  
squadron at  t h e  Naval A i r  S t a t i o n  a t  J a c k s o n v i l l e ,  F l a .  

I n  1957, he a t t e n d e d  the Navy's T e s t  P i l o t  School at  
Pa tuxent  River ,  Maryland, and se rved  as a f l i g h t  t e s t  
p i l o t  u n t i l  1960.  During t h i s  t o u r  o f  du ty ,  he d i d  
f l i g h t  t e s t  work on t h e  F8U Crusader ,  F l l F  T i g e r c a t ,  
FJ Fury, and A 4 D  Skyhawk and was t h e  f i rs t  p r o j e c t  
t e s t  p i l o t  f o r  t h e  F4H Phantom 11. 

H e  se rved  w i t h  F i g h t e r  Squadron 1 2 1  a t  t h e  Miramar, 
Calif . ,  Naval A i r  S t a t i o n  as a f l i g h t  i n s t r u c t o r  i n  
t h e  F4H and p a r t i c i p a t e d  i n  t he  i n t r o d u c t i o n  of t h a t  
a i r c r a f t  t o  t h e  A t l a n t i c  and P a c i f i c  f l e e t s .  He was 
a l s o  f l i g h t  safety o f f i c e r ,  a s s i s t a n t  o p e r a t i o n s  O f f i c e r ,  
and ground t r a i n i n g ' o f f i c e r  f o r  F i g h t e r  Squadron 96 
a t  Miramar. 

EXPERIENCE: Gordon, a Navy Commander, r e c e i v e d  h i s  wings as 

-more- 
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Winner of the Bendix Trophy Race from Los Angeles 
to New York in May 1961, he established a new speed 
record of 869. 74 miles per hour and a transconti- 
nental speed record of 2 hours and 47 minutes. 

He was also a student at the U. S. Naval Postgraduate 
School at Monterey, California. 

He has logged more than 4,038 hours flying time-- 
3,308 hours in jet aircraft. 

SALARY: $1,633.28 per month in military pay and allowance. 

CURRENT ASSIGNMENT: Commander Gordon was one of the third 
group of astronauts named by NASA in October 1963. 
has since served as backup pilot for the Gemini 8 flight. 

On September 12, 1966, he served as pilot for the 3-day 
44-revolution Gemini 11 mission--on which rendezvous 
with an Agena was achieved in less than one orbit. He 
executed docking maneuvers with the previously launched 
Agena and performed two periods of extravehicular acti- 
vity which included attaching a tether to the Agena and 
retrieving a nuclear emulsion experiment package. Other 
highlights of the flight included the successful com- 
pletion of  the first tethered station-keeping exercise, 
the establishment of a new record setting altitude of 
850 miles, and the first closed-loop controlled reentry. 

The flight was concluded on September 15, 1966, with the 
spacecraft landing in the Atlantic--2 1/2 miles from the 
prime recovery ship, USS GUAM. 

He served as Apollo 9 backup command module pilot prior 
to being named Apollo 12 command module pilot. Gordon 
has logged 71 hours 17 minutes of space flight--two 
hours and 44 minutes of which were in EVA. 

He 

-more- 
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NAME: Alan L. Bean (Commander, USN) Apollo 1 2  Lunar Module 
P i l o t ,  NASA Astronaut  

1932. H i s  p a r e n t s ,  Mr. and Mrs. Arnold H. Bean, r e s i d e  
i n  h i s  hometown F o r t  Worth, Texas. 

PHYSICAL DESCRIPTION: Brown ha i r ;  h a z e l  eyes; h e i g h t :  5 f e e t  
9 1 / 2  i nches ;  weight :  155 pounds. 

EDUCATION: Graduated from Paschal  High School i n  F o r t  Worth, 
Texas; r e c e i v e d  a Bachelor of Science degree  i n  Aero- 
n a u t i c a l  Engineer ing  from t h e  U n i v e r s i t y  of Texas i n  

BIRTHPLACE AND DATE: Born i n  Wheeler, Texas, on March 15 ,  

1955. 

MARITAL STATUS: Married t o  t h e  former Sue Ragsdale of Dallas, 
Texas; h e r  p a r e n t s ,  M r .  and Mrs. Edward B. Ragsdale,  
a r e  r e s i d e n t s  of  t h a t  c i t y .  

1963.  
CHILDREN: C l a y  A . ,  December 18,  1955; Amy Sue, January 2 1 ,  

OTHER ACTIVITIES: H i s  hobbies  are p l a y i n g  w i t h  h i s  two 
c h i l d r e n ,  s u r f i n g ,  p a i n t i n g ,  and handbal l ;  and he a l s o  
en joys  swimming, d i v i n g ,  and gymnast ics .  

P i l o t s  and D e l t a  Kappa Eps i lon .  
ORGANIZATIONS: Member of  t h e  Soc ie ty  of Experimental  Tes t  

EXPERIENCE: Bean, a Navy ROTC s t u d e n t  a t  Texas, was commissioned 
upon g r a d u a t i o n  i n  1955. Upon complet ing h i s  f l i g h t  
t r a i n i n g ,  he was as s igned  t o  Attack Squadron 4 4  a t  t h e  
Naval A i r  S t a t i o n  i n  J a c k s o n v i l l e ,  F l o r i d a ,  f o r  f o u r  
years. He t h e n  a t t e n d e d  t h e  Navy T e s t  P i l o t  School a t  
Pa tuxent  River ,  Maryland. Upon g r a d u a t i o n  he was 
a s s i g n e d  as a t e s t  p i l o t  a t  t h e  Naval A i r  Test Center ,  
Pa tuxent  River ,  where he f l e w  a l l  t y p e s  of nava l  a i r -  
c r a f t  ( j e t ,  p r o p e l l e r ,  and h e l i c o p t e r  models) t o  
e v a l u a t e  t h e i r  s u i t a b i l i t y  f o r  o p e r a t i o n a l  Navy use .  
Commander Bean p a r t i c i p a t e d  i n  t h e  i n i t i a l  t r i a l s  

of bo th  t h e  A 5 A  and A4E j e t  a t t a c k  a i r p l a n e s .  He 
a t t e n d e d  t h e  schoo l  of Avia t ion  S a f e t y  a t  t h e  Uni- 
v e r s i t y  of  Southern C a l i f o r n i a  and was next  a s s igned  
t o  Attack Squadron 172 a t  C e c i l  F i e l d ,  F l o r i d a ,  as an 
A-4 l i g h t  j e t  a t t a c k  p i l o t .  

During h i s  c a r e e r ,  he has flown 27 a i r c r a f t  and logged 
more t h a n  3,775 hours  f l y i n g  t ime-- including 3 , 2 1 2  
hours  i n  j e t  a i r c r a f t .  

-more- 
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SALARY: $1,071.08 per month in military pay and allowance. 

CURRENT ASSIGNMENT: Commander Bean was one of the third 
group of astronauts selected by NASA in October 1963. 
He served as backup command pilot f o r  the Gemini 10 
mission and as the backup lunar module pilot f o r  
Apollo 9 prior to being named to the Apollo 12 crew 
as Lunar Module Pilot. 

-more- 
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LAUNCH COMFLEX 39 

Launch Complex 39 f a c i l i t i e s  at  t h e  Kennedy Space 
Center  were planned and b u i l t  s p e c i f i c a l l y  for t h e  Apollo 
S a t u r n  V ,  t h e  space v e h i c l e  be ing  used i n  t h e  United S t a t e s '  
manned l u n a r  e x p l o r a t i o n  program. 

Complex 39 in t roduced  t h e  mobile concept of launch 
o p e r a t i o n s  i n  which t h e  space v e h i c l e  i s  thoroughly checked 
out  i n  an enclosed b u i l d i n g  be fo re  i t  i s  moved t o  t h e  launch 

,pad f o r  f i n a l  p r e p a r a t i o n s .  This  a f f o r d s  g r e a t e r  p r o t e c t i o n  
from t h e  elements and pe rmi t s  a h igh  launch r a t e  s i n c e  Pad 
time i s  minimal .  

Sa turn  v s t a g e s  a r e  shipped t o  t h e  Kennedy Space 
Center  by  ocean-going v e s s e l s  and s p e c i a l l y  designed air-  
c r a f t .  Apollo s p a c e c r a f t  modules a r e  t r a n s p o r t e d  by  a i r  
and f irst  taken t o  t h e  Manned Spacecraf t  Opera t ions  Building 
i n  t h e  I n d u s t r i a l  Area south  of Complex 39 f o r  p re l imina ry  
checkout,  a l t i t u d e  chamber t e s t i n g  and assembly. 

Apollo 1 2  i s  t h e  s i x t h  Sa tu rn  V/Apollo space v e h i c l e  
to be launched from Complex 3 9 ' s  Pad A,  one of two oc tagonal  
launch pads which a r e  3,000 feet  a c r o s s .  The major components 
of Complex 39 inc lude :  

1. The Vehicle Assembly Bui ld ing ,  h e a r t  of t h e  Complex, 
i s  where t h e  363- foo t - t a l l  space v e h i c l e  i s  assembled and 
t e s t e d .  It con ta ins  1 2 9 . 5  m i l l i o n  cubic  f e e t  of space,  covers  
e i g h t  a c r e s ,  i s  716 f e e t  long  and 518 f e e t  wide. 
bay a r e a ,  525 f e e t  h igh ,  con ta ins  f o u r  assembly and checkout 
bays and i t s  low bay area - 210  f e e t  high,442 fee t  wide and 
271( f e e t  l ong  - c o n t a i n s  e i g h t  s t age -p repa ra t ion  and check- 
out  c e l l s .  There are 1 4 1  l i f t i n g  dev ices  i n  t h e  b u i l d i n g ,  
ranging from one-ton h o i s t s  t o  two 250-ton high l i f t  b r idge  
c ranes .  

I t s  high 

2 .  The Launch Cont ro l  Center ,  a fou r - s to ry  s t r u c t u r e  
ad jacen t  and t o  t h e  south  of  t h e  Vehicle  Assembly Bui ld ing  
i s  a r a d i c a l  d e p a r t u r e  from t h e  dome-shaped, "hardened" 
blockhouse at  o l d e r  launch s i tes .  The Launch Cont ro l  Center 
i s  t h e  e l e c t r o n i c  "bra in"  of Complex 39 and was used f o r  
checkout and tes t  o p e r a t i o n s  while Apollo 1 2  was be ing  as- 
sembled i n s i d e  t h e  Vehicle  Assembly Bu i ld ing  h igh  bay. Three 
of t h e  f o u r  f i r i n g  rooms con ta in  i d e n t i c a l  sets of c o n t r o l  
and monitor ing equipment s o  t h a t  launch of one v e h i c l e  and 
checkout of o t h e r s  may cont inue  s imul taneous ly .  Each f i r i n g  
room i s  a s s o c i a t e d  wi th  a ground computer f a c i l i t y  t o  provide  
data l i n k s  w i t h  t h e  launch vehic1.e on i t s  mobile launcher  a t  
t h e  pad or i n s i d e  t h e  Vehicle  As:;embly Bui ld ing .  
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3. The Mobile Launcher, 445  f e e t  t a l l  and weighing 
1 2  m i l l i o n  pounds, i s  a t r a n s p o r t a b l e  launch base and um- 
b i l i c a l  tower f o r  the space v e h i c l e .  

4 .  The Transpor t e r s ,  used t o  move mobile launchers  
i n t o  t h e  Vehicle  Assembly Bui lding and t h e n  - w i t h  t h e i r  
space v e h i c l e s  - t o  t he  launch pad, weigh s i x  m i l l i o n  pounds 
and a r e  among the  la rges t  t r a c k e d  v e h i c l e s  known. The Trans- 
p o r t e r s  - there  are two - are 131 f e e t  long and 1 1 4  f e e t  wide.  
Powered by e l e c t r i c  motors d r iven  by two 2,750-horsepower 
diesel  engines ,  t h e  vehic les  move on f o u r  double- t racked 
c rawle r s ,  each 10 feet high and 40 f e e t  long .  Maximum speed 
i s  about one-mile-per-hour loaded and two miles-per-hour 
unloaded. The three and one-half  mi l e  t r i p  t o  Pad A w i t h  a 
mobile launcher  and space v e h i c l e  takes  approximately seven 
hours .  Apollo 12 r o l l o u t  t o  t h e  pad occurred  on September 
8 ,  1969 .  

5. The Crawlerway i s  the  roadway f o r  t h e  t r a n s p o r t e r  
and i s  131 f e e t  wide d iv ided  by a median s t r i D .  T h i s  i s  t h e  
approximate wid th  of  an  e igh t - i ane  t u r n p i k e  and t h e  roadbed 
i s  designed t o  accommodate a combined weight o f  more than  1 8  
m i l l i o n  pounds. 

6. The Mobile Se rv ice  S t r u c t u r e  i s  a 402- foo t - t a l l ,  9 . 8  
m i l l i o n  pound tower used t o  s e r v i c e  t h e  Apollo space v e h i c l e  
a t  t h e  pad. Moved i n t o  p l a c e  about t h e  Sa turn  VjApollo space 
v e h i c l e  and i t s  mobile launcher  by a t r a n s p o r t e r ,  i t  con ta ins  
f i v e  work p la t forms  and provides  360-degree p l a t fo rm access  t o  
t h e  v e h i c l e  be ing  prepared  f o r  launch.  It i s  removed t o  a 
park ing  a r e a  about 11 hours  b e f o r e  launch.  

7 .  A Water Deluge System w i l l  p rovide  about a m i l l i o n  
g a l l o n s  of i n d u s t r i a l  water f o r  coo l ing  and f i r e  v reven t ion  
du r ing  t h e  launch of Apollo 12.  
t h e  mobile launcher ,  t h e  flame t r e n c h  and t h e  flame d e f l e c t o r  
above which t h e  mobile launcher  i s  p o s i t i o n e d .  

The  Flame D e f l e c t o r  i s  an “A“-shaped, 1 . 3  m i l l i o n  
pound s t r u c t u r e  moved i n t o  t h e  flame t r e n c h  benea th  t h e  l aunche r  
p r i o r  t o  launch.  It i s  covered wi th  a r e f r a c t o r y  m a t e r i a l  
designed t o  wi ths tand  t h e  launch environment. The flame t r e n c h  
i t s e l f  i s  58 f e e t  wide and approximately s i x  fee t  above mean 
sea l e v e l  a t  t h e  base. 

The witer i s  used t o  Cool 

8 .  

-more- 
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9 .  The Pad Areas - A and B - are oc tagona l  i n  shape 
and have c e n t e r  ha rds t ands  c o n s t r u c t e d  of h e a v i l y  r e i n f o r c e d  
conc re t e .  The t o p  of Pad A s t a n d s  about 48 f e e t  above sea 
l e v e l .  S a t u r n  V p r o p e l l a n t s  - l i q u i d  oxygen, l i q u i d  hydrogen 
and RP-1 ,  t h e  l a t t e r  a h igh  grade kerosene - a r e  s t o r e d  i n  
large t a n k s  spaced n e a r  t h e  pad pe r ime te r  and c a r r i e d  by pipe-  
l i n e s  from t h e  t a n k s  t o  t h e  pad, up the  mobile l aunche r  and i n t o  
t h e  launch  v e h i c l e  p r o p e l l a n t  t a n k s .  Also l o c a t e d  i n  t h e  pad 
area are pneumatic,  high p r e s s u r e  gas, e l e c t r i c a l ,  and i n d u s t r i a l  
water suppor t  f a c i l i t i e s .  Pad B, used f o r  t he  launch of Apollo 
10 ,  i s  l o c a t e d  8,700 f e e t  n o r t h  of Pad A .  

-more- 
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MISSION CONTROL CENTER 

The Mission Control  Center a t  t h e  Manned Spacecraf t  
Center ,  Houston, i s  t h e  f o c a l  p o i n t  f o r  Apollo f l i g h t  Control 
a c t i v i t i e s .  
from t h e  Manned Space F l i g h t  Network which i n  t u r n  i s  Pro- 
cessed  by the  MCC Real -Time Computer Complex f o r  d i sp l ay  t o  
f l i g h t  c o n t r o l l e r s  i n  t h e  Mission Operat ions Control  Room 
(MOCR) and ad jacen t  s t a f f  support  rooms. 

Console p o s l t i o n s  i n  t h e  two i d e n t i c a l  MOCRS i n  
Mission Control  Center f a l l  i n t o  t h r e e  b a s i c  ope ra t ions  
groups: mission command and c o n t r o l ,  systems ope ra t ions ,  
and f l i g h t  dynamics, 

P o s i t i o n s  i n  t h e  command and c o n t r o l  group a r e :  

* Mission D i r e c t o r  -- r e spons ib l e  f o r  o v e r a l l  mission 

* F l i g h t  Operat ions D i r e c t o r  -- r e p r e s e n t s  MSC management. 

* F l i g h t  D i r e c t o r  -- r e s p o n s i b l e  f o r  o p e r a t i o n a l  dec i s ions  

* Assistant F l i g h t  D i r e c t o r  -- assists f l i g h t  d i r e c t o r  

* F l i g h t  A c t i v i t i e s  O f f i c e r  -- develops and coord ina tes  

* Department of Defense Representa t ive  -- coord ina tes  

The c e n t e r  r e c e i v e s  t r a c k i n g  and te lemet ry  data 

conduct. 

and a c t i o n s  i n  t h e  MOCR. 

and a c t s  i n  h i s  absence.  

f l i g h t  p l a n .  

and d i r e c t s  DOD miss ion  suppor t .  

-more- 
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* Network Controller -- responsible to FD for Manned 
Space Flight Network status and troubleshooting; MCC equip- 
ment operation. 

FD of any medical situation affecting mission. 

contact with flight crew. 

control of  onboard flight experiments. 

to public through commentary and relay of live air-to-ground 
transmissions. 

* Surgeon -- monitors crew medical condition and informs 

* Spacecraft Communicator (Capcom) -- serves as voice 

* Experiments Officer -- coordinates operation and 

* Public Affairs Officer -- reports mission progress 

Systems Operations Group: 

* Environmental, Electrical and Communications 
Engineer (EECOM) -- monitors and troubleshoots command/service 
module environmental, electrical, and sequential systems. 

* Guidance, Navigation and Control Engineer (GNC) -- 
monitors and troubleshoots CSM guidance, navigation, control, 
and propulsion systems. 

LM counterpart to EECOM. 

LM counterpart to GNC. 

for monitoring launch vehicle performance and for sending 
function commands. 

and Procedures Officer (O&P) -- share responsibility f o r  
monitoring and troubleshooting spacecraft and lunar surface 
communication systems and for coordinating MCC procedures 
with other NASA centers and the network. 

* LM Environmental and Electrical Engineer (TELCOM) -- 

* LM Guidance, Navigation and Control Engineer (Control)-- 

* Booster Systems Engineer (three positions) -- responsible 

* Apollo Communications Engineer (ACE) and Operations 

Flight Dynamics Group: 

* Flight Dynamics Officer (FIDO) -- monitors powered 
flight events and plans spacecraft maneuvers. 

deorbit maneuvers in Earth orbit and entry calculations on 
lunar return trajectories. 

* Retrofire Officer (Retro) -- responsible f o r  planning 

-more- 



* Guidance Officer (Guido) -- respons ib le  f o r  monitoring 
and updat ing CSM and LM guidance systems and f o r  monitoring 
systems performance during powered f l i g h t .  

Each MOCR ope ra t ions  group has a staff  support  room 
on the  same floor i n  which d e t a i l e d  monitoring and a n a l y s i s  
i s  conducted. Other support ing MCC areas inc lude  t h e  space- 
f l i g h t  Meteorological Room, t h e  Space Environment ( r a d i a t i o n )  
Console, Spacecraf t  Planning and Analysis (SPAN) Room f o r  
de ta i led  spacec ra f t  performance analysis, Recovery Operations 
Control Room and t h e  Apollo Lunar Surface Experiment Package 
Support Room. 

t i o n s ,  command, and telemetry sys t em (CCATS) f o r  process ing  
incoming data from t h e  t r a c k i n g  network, and t h e  real- t ime 
computer complex (RTCC) which converts  f l i g h t  data i n t o  d i s -  
p l a y s  useable  t o  MOCR f l i g h t  c o n t r o l l e r s .  

Located on t h e  f i r s t  f l o o r  of t h e  MCC are t h e  communica- 

-more- 
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MANNED SPACE FLIGHT NETWORK 

The Manned Space F l i g h t  Network (MSFN) i s  a worldwide 
system t h a t  provides  r e l i a b l e ,  cont inuous,  and in s t an taneous  
communications w i t h  t he  a s t r o n a u t s ,  launch v e h i c l e ,  and 
s p a c e c r a f t  from l i f t o f f  t o  splashdown. The MSFN a l s o  w i l l  
l i n k  between E a r t h  and t h e  Apollo experiments l e f t  on t h e  
l u n a r  s u r f a c e  by  t h e  Apollo 1 2  crew. 

The worldwide t r a c k i n g  network i s  maintained and 
ope ra t ed  by t h e  NASA Goddard Space F l i g h t  Center  (Greenbel t ,  
Md.), under t h e  d i r e c t i o n  of NASA's Of f i ce  of Tracking and 
Data Acqu i s i t i on .  I n  t h e  Manned Space F l i g h t  Network 
Operat ions Center  (MSFNOC) at  Goddard, t h e  Network D i r e c t o r  
and h i s  team of Operat ions Managers, w i t h  t h e  a s s i s t a n c e  of 
a NeLwork Support Team, keep t h e  e n t i r e  complex tuned f o r  t h e  
miss ion  suppor t .  Should Houston's miss ion  c o n t r o l  c e n t e r  
be s e r i o u s l y  impaired for an extended t ime,  t h e  Goddard Center  
becomes an emergency miss ion  c o n t r o l  c e n t e r .  

30- and 85- f o o t  an tennas ,  an instrumentefi  t r a c k i n g  s h i p ,  and 
f o u r  instcumented a i r c r a f t .  For Apollo 1 2 ,  t h e  network w i l l  
be augmented by  t h e  210-foot antenna systems at  Goldstone, 
C a l i f .  and a t  P a r k e s ,  A u s t r a l i a ,  ( A u s t r a l i a n  Commonwealth 
S c i e n t i f i c  and I n d u s t r i a l  Research Organ iza t ion ) .  

T h e  MSFN employs 1 3  ground t r a c k i n g  s t a t i o n s  equipped w i t h  

NASA Communications Network (NASCOM). The t r a c k i n g  
network i s  l i n k e d  t o g e t h e r  by  t h e  NASA Communications Net- 
work. A l l  in format ion  f lows t o  and from MCC Houston and t h e  
Apollo s p a c e c r a f t  over  t h i s  communications s y s t e m .  

The NASCOM c o n s i s t s  of almost t h r e e  m i l l i o n  c i r c u i t  
m i l e s  o f  d i v e r s e l y  r o u t e d  communications channels .  It u s e s  
s a t e l l i t e s ,  submarine c a b l e s ,  l and  l i n e s ,  microwave systems,  
and h igh  frequency r a d i o  f a c i l i t i e s  f o r  access  l i n k s .  

NASCOM c o n t r o l  c e n t e r  i s  l o c a t e d  a t  Goddard. Regional 
communication swi t ch ing  c e n t e r s  are l o c a t e d  i n  London, Madrid, 
Canberra,  A u s t r a l i a ;  Honolulu, and Guam. 

-more- 
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Three I n t e l s a t  communications s a t e l l i t e s  w i l l  be used 
for Apollo 1 2 .  One s a t e l l i t e  over  t h e  A t l a n t i c  w i l l  l i n k  
Goddard w i t h  s t a t i o n s  a t  Madrid, Canary I s l a n d s ,  Ascension 
and the  Vanguard t r a c k i n g  s h i p .  Another A t l a n t i c  s a t e l l i t e  
w i l l  p rovide  a d i r e c t  l i n k  between Madrid and Goddard for 
TV s i g n a l s  r ece ived  from t h e  Apollo 1 2 .  The t h i r d  s a t e l l i t e  
over  t h e  mid-Pac i f ic  w i l l  l i n k  t h e  two Carnarvon and Canberra 
Australia and H a w a i i  w i t h  Goddard through a ground s t a t i o n  at  
Brewster F l a t s ,  Wash. 

A t  Goddard, NASCOM swi tch ing  computers s imul taneous ly  
send t h e  vo ice  s i g n a l s  d i r e c t l y  t o  t h e  Houston f l i g h t  c o n t r o l l e r s  
and t h e  t r a c k i n g  and t e l eme t ry  data  t o  computer p rocess ing  
complexes a t  Houston and Goddard. The Goddard Real Time Com- 
p u t i n g  Complex v e r i f i e s  performance of t h e  t r a c k i n g  network and 
u s e s  t h e  c o l l e c t e d  t r a c k i n g  data t o  d r i v e  d i s p l a y s  i n  the  
Goddard Opera t ions  Cont ro l  Center .  

E s t a b l i s h i n g  t h e  Link -- The M e r r i t t  I s l a n d  t r a c k i n g  
s t a t i o n  monitors  Drelaunch t e s t ,  t h e  t e r m i n a l  countdown, and 
t h e  f i r s t  minutes of launch .  

An Apollo i n s t r u m e n t a t i o n  s h i p  (USNS VANGUARD) f i l l s  
t h e  gaps beyond t h e  range of l and  t r a c k i n g  s t a t i o n s .  For 
Apollo 1 2 ,  t h i s  s h i p  w i l l  b e  s t a t i o n e d  i n  t he  A t l a n t i c  t o  
cover t h e  i n s e r t i - o n  i n t o  E a r t h  o r b i t .  Apollo ins t rumented  
a i r c r a f t  p rovide  communications suppor t  t o  the land t r a c k i n g  
s t a t i o n s  du r ing  t r a n s l u n a r  i n j e c t i o n  and r e e n t r y  and cover 
a s e l e c t e d  a b o r t  a r e a  i n  t h e  event  o f  "no-go" d e c i s i o n  a f t e r  
i n s e r t i o n  i n t o  Ea r th  o r b i t .  

Lunar Bound - Approximately one hour a f t e r  t h e  space- 
c r a f t  has been i n j e c t e d  i n t o  i t s  t r a n s l u n a r  t r a j e c t o r y  (some 
1 0 , 0 0 0  mi l e s  from t h e  E a r t h ) ,  t h r e e  prime t r a c k i n g  s t a t i o n s  
spaced n e a r l y  e q u i d i s t a n t  around t h e  Ea r th  w i l l  t a k e  over  
t r a c k i n g  and communicating w i t h  Apollo.  

The prime s t a t i o n s  are l o c a t e d  a t  Goldstone, C a l i f . ;  
Madrid, Spain;  and Canberra,  A u s t r a l i a .  Each s t a t i o n  has 
a dua l sys t em f o r  use  when t r a c k i n g  t h e  command module i n  
l u n a r  o r b i t  and t h e  l u n a r  module i n  s e p a r a t e  f l i g h t  p a t h s  or 
at rest on t h e  Moon. 

The Return T r i p  -- To make an  a c c u r a t e  r e e n t r y ,  data 
fro- CLe t r a c k i n g  s t a t i o n s  a r e  f e d  i n t o  the  MCC computers 
t o  develop necessary  informat ion  f o r  t h e  Apollo 12 crew. 

-more- 
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Appropriate MSFN stations, including the aircraft in 
the Pacific, are on hand to provide support during.the reentry. 

will be received from the spacecraft at the three 85-foot 
antennas around the world. In addition, the 210-foot antennas 
in California and Australia will be used to augment the tele- 
vision coverage while the Apollo 12 is near and on the Moon. 
For black and white TV, scan converters at the stations permit 
immediate transmission of commercial quality TV via NASCOM to 
Houston, where it will be released to U.S. TV networks. 

in Europe and the Far East through the MSFN stations in Spain 
and Australia. 

If color TV is used, the signal will be converted to 

Through the journey to the Moon and return, television 

The black and white TV can be released simultaneously 

commercial quality at the MSC Houston. 

Network Computers 

At fraction-of-a-second intervals, the networkls 
digital data processing systems, with NASA's Manned Spacecraft 
Center as the focal point, "talk" to each other or to the 
spacecraft. High-speed computers at the remote site (tracking 
ship included) relay commands or "up-link" data on such 
matters as control of cabin pressure, orbital guidance commands, 
or "go-no-go" indications to perform certain functions. 

When information originates from Houston, the computers 
refer to their pre-programmed information for validity before 
transmitting the required data to the spacecraft. 

Such "up-link" information is communicated at a rate Of 
about 1,200 bits-per-second. Communication between remote 
ground sites, via high-speed communications links, occurs at 
about the same rate. Houston reads information, two channels 
at a time, from these ground sites at 2,400 bits-per-second. 

The computer systems perform many other functions, including: 

Assuring the quality of  the transmission lines by con- 
tinually exercising data paths; 

Verifying accuracy of the messages. 

Constantly updating the flight status. 

-more- 
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For "down-link" d a t a ,  s enso r s  b u i l t  i n t o  t h e  s p a c e c r a f t  
c o n t i n u a l l y  sample cabin tempera ture ,  p r e s s u r e ,  phys i ca l  
i n fo rma t ion  on t h e  a s t r o n a u t s  such as h e a r t b e a t  and r e s p i r a -  
t i o n .  These data are t r a n s m i t t e d  t o  t h e  ground s t a t i o n s  at  
51.2 k i l o b i t s  (12 ,800  decimal  d i g i t s )  pe r  second. 

A t  MCC t h e  computers: 

Detect  and s e l e c t  changes or d e v i a t i o n s ,  compare wi th  
t h e i r  s t o r e d  programs, and i n d i c a t e  t he  problem areas or 
p e r t i n e n t  data t o  t h e  f l i g h t  c o n t r o l l e r s ;  

Provide d i s p l a y s  t o  miss ion  personnel ;  

Assemble ou tpu t  d a t a  i n  proper  formats;  

Log d a t a  on magnetic tape for r e p l y  f o r  t h e  f l i g h t  
c o n t r o l l e r s .  

The Apollo Ship Vanguard 

The U S N S  Vanguard w i l l  perform t r a c k i n g ,  t e l e m e t r y ,  
and communication func t ions  for t h e  launch phase and E a r t h  
o r b i t  i n s e r t i o n .  Vanguard w i l l  be s t a t i o n e d  about 1 , 0 0 0  m i l e s  
s o u t h e a s t  of Bermuda ( 2 8  degrees  N . ,  49 degrees  W.). 

Apollo Range Ins t rumen ta t ion  A i r c r a f t  ( A R I A )  

During Apollo 1 2  TLI  maneuver, two ARIA w i l l  r e c o r d  
t e l e m e t r y  data from Apollo and r e l a y  vo ice  communication 
between t h e  a s t r o n a u t s  and t h e  Mission Cont ro l  Center  a t  
Houston. The A R I A  w i l l  be l o c a t e d  between A u s t r a l i a  and 
Hawaii. 

For  r e e n t r y ,  two A R I A  w i l l  be deployed t o  t h e  landing  
a r e a  t o  r e l a y  communications between Apollo and Mission Con- 
t r o l  a t  Houston and provide  p o s i t i o n  in fo rma t ion  on t h e  space- 
c r a f t  a f te r  t h e  b lackout  phase o f  r e e n t r y  has passed.  

The t o t a l  A R I A  f l e e t  f o r  Apollo miss ions  c o n s i s t s  o f  
f o u r  EC-135A (Boeing 7 0 7 )  j e t s  w i t h  7 - f O O t  p a r a b o l i c  antennas 
i n s t a l l e d  i n  t h e  nose s e c t i o n .  

-more- 
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Lunar Receiving Laboratory (LRL) 

The f i n a l  phase of t h e  back contaminat ion program 
i s  completed i n  t h e  MSC Lunar Receiving Laboratory.  The 
crew and s p a c e c r a f t  a r e  qua ran t ined  for a minimum o f  2 1  
days  a f t e r  completion of l u n a r  EVA o p e r a t i o n s  and a r e  r e l e a s e d  
based upon t h e  completion o f  p r e s c r i b e d  t e s t  requirements  and 
r e s u l t s .  The l u n a r  sample w i l l  be qua ran t ined  for a p e r i o d  
of  5 0  t o  80 days depending upon r e s u l t s  of e x t e n s i v e  bio-- 
l o g i c a l  t es t s .  

The LRL s e r v e s  f o u r  b a s i c  purposes:  

. Quarant ine of crew and s p a c e c r a f t ,  t h e  containment 
o f  l u n a r  and lunar-exposed materials, and qua ran t ine  t e s t . .  
i n g  t o  sea rch  f o r  adverse e f f e c t s  of l u n a r  m a t e r i a l  upon 
t e r r e s t r i a l  l i f e .  

. The p r e s e r v a t i o n  and p r o t e c t i o n  of t h e  l u n a r  

. The performance o f  t ime c r i t i c a l  i n v e s t i g a t i o n s .  

. The p re l imina ry  examinat ion of r e tu rned  samples t o  

samples. 

ass i s t  i n  an i n t e l l i g e n t  d i s t r i b u t i o n  o f  samples t o  p r i n c i -  
p a l  i n v e s t i g a t o r s .  

The LRL has t h e  only vacuum system i n  t h e  world w i t h  
space g loves  ope ra t ed  by a man l e a d i n g  d i r e c t l y  i n t o  a 
vacuum chamber a t  p r e s s u r e s  o f  10-7 t o r r .  (mm H g )  (or one 
1 0  b i l l i o n t h  of an atmosphere) .  It has a low l e v e l  count ing 
f a c i l i t y ,  whose background count i s  an o r d e r  o f  magnitude 
b e t t e r  than  o t h e r  known coun te r s .  Add i t iona l ly ,  it i s  2. 
f a c i l i t y  t h a t  can handle  a l a r g e  v a r i e t y  o f  b i o l o g i c a l  s p e c i -  
mens i n s i d e  Class I11 b i o l o g i c a l  c a b i n e t s  designed t o  c o n t a i n  
extremely hazardous pathogenic  m a t e r i a l .  

The LRL covers  83,000 square  fee t  of f l o o r  space and 
i n c l u d e s  a C r e w  Recept ion Area ( C R A ) ,  Vacuum Laboratory,  
Sample L a b o r a t o r i e s  (Phys ica l  and Bio-Science) and an admin-- 
i s t r a t i v e  and suppor t  a r e a .  S p e c i a l  b u i l d i n g  systems a r e  
employed t o  ma in ta in  a i r  flow i n t o  sample hand l ing  a r e a s  and 
t h e  CRA,  t o  s t e r i l i z e  l i q u i d  waste, and t o  i n c i n e r a t e  contam- 
i n a t e d  a i r  from t h e  p r i m a r y  containment systems.  

-more- 



-92- 

The biomedical l a b o r a t o r i e s  provide for quaran t ine  
t e s t s  t o  determine t h e  e f f e c t  of l u n a r  samples on t e r r e s t r i a l  
l i f e .  These t e s t s  are designed t o  provide  data upon which 
t o  base t h e  d e c i s i o n  t o  r e l e a s e  l u n a r  material from quara.ntine. 

Among t h e  t e s t s :  

a .  Germ-free mice w i l l  be exposed t o  l u n a r  m a t e r i a l  
and observed cont inuous ly  f o r  2 1  days for any abnormal changes.  
P e r i o d i c a l l y ,  groups w i l l  be s a c r i f i c e d  for pa tho log ic  obser-  
v a t i o n .  

b .  Lunar m a t e r i a l  w i l l  be app l i ed  t o  1 2  d i f f e r e n t  
c u l t u r e  media and maintained under s e v e r a l  environmental  
c o n d i t i o n s .  The media w i l l  be  observed f o r  b a c t e r i a l  o r  
fungal  growth. De ta i l ed  i n v e n t o r i e s  of t he  mic rob ia l  flora 
of t h e  s p a c e c r a f t  and crew have been maintained so  t h a t  any 
l i v i n g  m a t e r i a l  found i n  t h e  sample t e s t i n g  can be compared 
a g a i n s t  t h i s  l i s t  of p o t e n t i a l  contaminants t aken  t o  t h e  Moon 
by  t h e  crew or s p a c e c r a f t .  

l i n e s  w i l l  be maintained i n  t h e  l a b o r a t o r y  and t o g e t h e r  wi th  
embryonated eggs are exposed t o  t h e  l u n a r  material. Based on 
c e l l u l a r  and/or o t h e r  changes, t h e  presence of v i r a l  m a t e r i a l  
can be e s t a b l i s h e d  so  t h a t  s p e c i a l  t e s t s  can be conducted t o  
i d e n t i f y  and i s o l a t e  t h e  type  of v i r u s  p r e s e n t .  

d .  Th i r ty - th ree  s p e c i e s  of p l a n t s  and s e e d l i n g s  w i l l  
be exposed t o  l u n a r  m a t e r i a l .  Seed germina t ion ,  growth of 
p l a n t  c e l l s  or t h e  h e a l t h  of s e e d l i n g s  a r e  t h e n  observed, 
and h i s t o l o g i c a l ,  mic rob io log ica l  and biochemical  techniques  
a r e  used t o  determine t h e  cause of any suspec ted  abornmali ty .  

m a t e r i a l ,  i n c l u d i n g  f i s h ,  b i r d s ,  o y s t e r s ,  shr imp,  cockroaches,  
h o u s e f l i e s ,  p l a n a r i a ,  paramecia and euglena.  If abnorma l i t i e s  
a r e  noted ,  f u r t h e r  t e s t s  w i l l  be conducted t o  determine i f  t h e  
c o n d i t i o n  i s  t r a n s m i s s i b l e  from one group t o  a.nother. 

for t h e  f l i g h t  crew and 1 2  suppor t  personnel .  The nominal 
occupancy i s  about 1 4  d a y s  b u t  t h e  f a c i l i t y  i s  designed and 
equipped t o  o p e r a t e  for cons iderably  longe r .  

c .  S i x  t y p e s  o f  human and animal t i s s u e  c u l t u r e  c e l l  

e .  A number of lower animals w i l l  be  exposed t o  l u n a r  

The crew r e c e p t i o n  a r e a  provides  b i o l o g i c a l  containment 
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S t e r i l i z a t i o n  and Release of the  Spacecraft  

Pos t f l igh t  t e s t i n g  and inspec t ion  of t h e  spacecraf t  
i s  present ly  l imi ted  t o  inves t iga t ion  of anomalies which 
happened during t h e  f l i g h t .  Generally, t h i s  e n t a i l s  some 
s p e c i f i c  t e s t i n g  of the  spacecraf t  and removal of c e r t a i n  
components of systems for further analysis. The t iming of 
p o s t f l i g h t  t e s t i n g  i s  important so that cor rec t ive  ac t ion  
may be taken for subsequent flights. 

The schedule c a l l s  for t h e  spacecraf t  t o  be returned 
t o  por t  where a team w i l l  deac t iva te  pyrotechnics,  and f l u s h  
and d ra in  f l u i d  systems (except water).  This operat ion w i l l  
be confined t o  t h e  e x t e r i o r  of the  spacecraf t .  The spacecraf t  
w i l l  then be flown t o  the LRL and placed i n  a spec ia l  room for 
s torage ,  s t e r i l i z a t i o n ,  and p o s t f l i g h t  checkout. 

The Interagency Committee on Back Contamination ( I C B C )  
funct ions t o  a s s i s t  N A S A  i n  the program t o  prevent con- 
tamination of the  E a r t h  from lunar  mater ia l s .  The I C B C  met 
Oct .  30 i n  Atlanta  t o  review the  Apollo 1 2  contamination 
cont ro l  procedures. 

-more- 
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Nov. 19 

Nov. 24 

Nov. 25 

Nov. 26 

Nov. 2 7  

N O V .  29 

N O V .  30 

Dee. 1 

Dee. 3 

I Dee. 4 

Dee. 6 

Dee. 8 

Dee. 1 0  

Dee. 12 

Dee. 20 

Dee. 22  

LUNAR RECEIVING LABORATORY TENTATIVE SCHEDULE 

Ac t iva t e  secondary b a r r i e r ;  suppor t  people e n t e r  
Crew Reception Area and C e n t r a l  S t a t u s  S t a t i o n  
manned; LRL on mission s t a t u s .  

Command module l and ing ,  recovery .  

F i r s t  sample r e t u r n  c o n t a i n e r  (SRC) arr ives .  

F i r s t  SRC opened i n  vacuum l a b ,  second SRC a r r i v e s ;  
f i l m ,  t a p e s ,  LM t a p e  r e c o r d e r  begin  decontaminat ion;  
second SRC opened i n  Bioprep l a b .  

F i r s t  sample t o  Rad ia t ion  Counting Labora tory .  

Core tube moves from vacuum l a b  t o  Phys ica l -  
Chemical Lab.  

MQF arr ives;  cont ingency sample goes t o  Phys ica l -  
Chemical Lab; rock d e s c r i p t i o n  begun i n  vacuum l a b .  

Biosample rocks  move from vacuum l a b  t o  Bioprep 
Lab; core  tube  p repa red  f o r  biosample.  

S p a c e c r a f t  a r r i v e s .  

Biosample compounded, t h i n - s e c t i o n  ch ips  s t e r i l i z e d  
o u t  t o  Thin-Section Lab,  remaining samples from 
Bioprep Lab canned. 

Thin-sec t ion  p r e p a r a t i o n  complete,  biosample prep  
complete , t r a n s f e r  t o  Physical-Chemical Lab 
complete,  Bioprep Lab c leanup complete.  

B i o l o g i c a l  p r o t o c o l s ,  Physical-Chemical Lab rock 
d e s c r i p t i o n  begin .  

Crew r e l e a s e d  from CRA.  

S p a c e c r a f t  r e l e a s e d .  

Rock d e s c r i p t i o n  complete, P re l imina ry  Examination 
Team d a t a  from Rad ia t ion  Counting Lab and Gas 
Analys is  Lab complete.  

PET data write-up and sample c a t a l o g  p r e p a r a t i o n  
b e g i n .  

-more- 
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net. 2 4  Data summary f o r  Lunar Sample A n a l y s i s  Planning 
Team (LSAPT) complete. 

Dee. 26 LSAPT a r r i v e s .  

nee.  27  LsAPT b r i e f e d  on PET data,  sample packaging b e g i n s .  

Dee. 31 Sample d i s t r i b u t i o n  p lan  complete, first ba tch  

Jan .  2 Monopole experiment begins .  

monopole samples canned. 

.jan. 5 Apollo 11 p r i n c i p a l  i n v e s t i g a t o r  conference beg ins .  

Jan. 7 Sample d i s t r i b u t i o n  p l a n  approved, sample r e l e a s e ,  

J an .  8 I n i t i a l  r e l e a s e  of  Apollo 1 2  samples.  

Jan.  1 2  Spacec ra f t  equipment r e l e a s e d .  

Jan. 1 6  Apollo 1 2  mission c r i t i q u e .  

sample c a t a l o g  complete. 

-more- 
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C O N T A M I N A T I O N  CONTROL PROGRAM 

I n  1966 an In te ragency  Committee on Back Contamination 
( I C B C )  was e s t a b l i s h e d  t o  ass is t  NASA i n  deve loping  a pro- 
gram t o  p reven t  contaminat ion of t h e  E a r t h  from l u n a r  mat;- 
e r i a l s  fo l lowing  manned l u n a r  e x p l o r a t i o n  and t o  review and 
approve p l a n s  and procedures  t o  prevent  back contaminat ion .  
Committee membership i n c l u d e s  r e p r e s e n t a t i v e s  from P u b l i c  
Heal th  S e r v i c e ,  Depariment of A g r i c u l t u r e ,  Department O f  t h e  
I n t e r i o r ,  NASA, and the  Na t iona l  Academy of Sc iences .  

i n t o  t h r e e  phases .  
a r e  fol lowed by  t h e  crew whi le  i n  f l i g h t  t o  reduce and, if 
p o s s i b l e ,  e l i m i n a t e  t h e  r e t u r n  of l u n a r  s u r f a c e  contaminat ions  
i n  t h e  command module. 

The second phase i n c l u d e s  recovery ,  i s o l a t i o n ,  and 
t r a n s p o r t  o f  t h e  crew, s p a c e c r a f t ,  and l u n a r  samples t o  t h e  
Manned Spacec ra f t  Center .  The t h i r d  phase encompasses 
a u a r a n t i n e  o p e r a t i o n s  and p re l imina ry  sample a n a l y s i s  i n  t h e  
Lunar Receiving Laboratpry.  

A primary s t e p  i n  p reven t ing  back contaminat ion  i s  
c a r e f u l  a t t e n t i o n  t o  s p a c e c r a f t  c l e a n l i n e s s  fo l lowing  l u n a r  
s u r f a c e  o p e r a t i o n s .  T h i s  i n c l u d e s  use  of s p e c i a l  c l e a n i n g  
equipment, stowage p r o v i s i o n s  for lunar-exposed equipment, 
and crew procedures  f o r  p rope r  "housekeeping." 

t i o n ,  t h e  crewmen brush  l u n a r  s u r f a c e  d u s t  or d i r t  from t h e  
Space s u i t  u s ing  t h e  s u i t  g loves .  They w i l l  s c r a p e  t h e i r  
overboots  on t h e  LM footpad  and whi le  ascending t h e  LM l a d d e r ,  
d i s lodge  any c l i n g i n g  p a r t i c l e s  by a k i c k i n g  a c t i o n .  

crew doff t h e i r  p o r t a b l e  l i f e  suppor t  system, oxygen purge 
system, l u n a r  boo t s ,  EVA g l o v e s ,  e t c .  

Following LM rendezvous and docking w i t h  the  CM, t h e  
CM t u n n e l  w i l l  be p r e s s u r i z e d  and checks made t o  i n s u r e  t h a t  
an adequate  p r e s s u r i z e d  seal  has been made. During t h e  p e r i o d ,  
t h e  LM, space s u i t s ,  and l u n a r  s u r f a c e  equipment w i l l  be 
vacuumed. 

The Apollo Back Contamination Program can be d iv ided  
The f irst  phase covers  procedures  which 

P r i o r  t o  r e e n t e r i n g  t h e  LM a f t e r  l u n a r  s u r f a c e  explora-  

A f t e r  e n t e r i n g  and p r e s s u r i z i n g  the  LM cab in ,  t h e  

The l u n a r  module cabin  atmosphere w i l l  be c i r c u l a t e d  
through the  environmental  c o n t r o l  system s u i t  c i r c u i t  l-ithiunl 
hydroxide ( L i O H )  c a n i s t e r  t o  f i l t e r  p a r t i c l e s  from t h e  atmosphere.  
A minimum of f i v e  hours  w e i g h t l e s s  o p e r a t i o n  and f i l t e r i n g  W i l l .  
e s s e n t i a l l y  e l i m i n a t e  t he  o r i g i n a l  a i r b o r n e  p a r t i c l e s .  

-more- 
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The CM p i l o t  w i l l  t r a n s f e r  l u n a r  s u r f a c e  equipment 
stowage bags i n t o  t h e  LM one a t  a t ime.  The equipment 
t r a n s f e r r e d  w i l l  be bagged b e f o r e  b e i n g  t r a n s f e r r e d .  The 
only equipment which w i l l  no t  be  bagged a t  t h i s  t i m e  a r e  
t h e  crewmen's space s u i t s  and f l i g h t  l o g s .  

- Command Module Opera t ions  - Through t h e  use of  o p e r a t i o n a l  
and housekeeping procedures  t h e  command module cabin  w i l l  
be purged G f  l u n a r  s u r f a c e  and/or o t h e r  p a r t i c u l a t e  contam- 
i n a t i o n  p r i o r  to E a r t h  r e e n t r y .  These procedures  s t a r t  whi le  
t h e  LM i s  docked w i t h  t h e  CM and cont inue  through r e e n t r y  i n t o  
t h e  E a r t h ' s  atmosphere.  

During subsequent l u n a r  o r b i t a l  f l i g h t  and t h e  t r a n s -  
e a r t h  phase,  t h e  command module atmosphere w i l l  be c o n t i n -  
u a l l y  f i l t e r e d  through the  environmental  c o n t r o l  s y s t e m  
l i t h i u m  hydroxide c a n i s t e r .  T h i s  w i l l  remove e s s e n t i a l l y  a l l  
a i r b o r n e  d u s t  p a r t i c l e s .  A f t e r  about 96 hours  o p e r a t i o n  es-. 
s e n t i a l l y  none o f  t h e  o r i g i n a l  contaminates  w i l l  remain. 

Lunar Mjssion Recovery Opera t ions  

c o l l a r  t o  t h e  command module, t h e  swimmer i n  a b i o l o g i c a l  
i s o l a t i o n  garment ( B I G )  w i l l  open t h e  s p a c e c r a f t  h a t c h ,  pass 
t h r e e  B I G S  i n t o  t h e  s p a c e c r a f t ,  and c l o s e  t h e  h a t c h .  

The crew w i l l  don t h e  B I G ' s  and t h e n  e g r e s s  i n t o  a l i f e  

Following l and ing  and t h e  at tachment  of t h e  f l o t a t i o n  

r a f t .  The ha tch  w i l l  be c losed  immediately a f t e r  e g r e s s .  
T e s t s  have shown t h a t  t h e  crew can don t h e i r  B I G ' s  i n  l e s s  
t h a n  5 minutes  under i d e a l  s e a  c o n d i t i o n s .  The s p a c e c r a f t  and 
crew w i l l  be decontaminated by t h e  swimmer us ing  a l i q u i d  a g e n t .  

Crew r e t r i e v a l  w i l l  be accomplished by  h e l i c o p t e r  to t h e  
c a r r i e r  and subsequent crew t r a n s f e r  t o  t h e  Mobile Quaran t ine  
F a c i l t t y .  The s p a c e c r a f t  w i l l  be r e t r i e v e d  by t h e  a i r c r a f t  
c a r r i e r  and i s o l a t e d .  

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

Samples 

The f i r s t  Apollo 1 2  l u n a r  sample r e t u r n  c o n t a i n e r  w i l l  be 
flown by c a r r i e r  on-board d e l i v e r y  ( COD) a i r c r a f t  from t h e  deck 
of t h e  USS Hornet t o  Samoa, from where it w i l l  be flown b y  USAF 
C - 1 4 1  t o  E l l i n g t o n  AFB about  2 1  hours  a f t e r  s p a c e c r a f t  touchdown. 

The second sample c o n t a i n e r  w i l l  l e ave  t h e  Hornet b y  COD 
a i r c r a f t  about 1.3 hours a f t e r  splashdown, t r a n s f e r  at  Samoa t o  
an A R I A  a i r c r a f t ,  and a f t e r  a r e f u e l i n g  s t o p  i n  Hawaii, arriw? 
a t  E l l i n g t o n  AFB about 30 hours  a f t e r  s p a c e c r a f t  splashdown. 
Both sample r e t u r n  f l i g h t s  w i l l  i nc lude  medical s u p p l i e s ,  space- 
c r a f t  onboard f i l m  and o t h e r  equipment. The shipments w i l l  be 
moved by au to  t o  t h e  Lunar Receiving Labora tory .  

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  Hornet 
about two hours  a f te r  crew recovery .  About f o u r  d a y s ,  19 hours  
a f t e r  recovery t h e  s h i p  i s  expec ted  t o  a r r i v e  i n  Hawaii. 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  Hawaii between 115 and 1 6 6  
hours  a f t e r  recovery .  A t  1 6 6  hours  i t  i s  scheduled t o  be loaded 
on a C-133B f o r  r e t u r n  t o  E l l i n g t o n  AFB. Es t imated  time of 
a r r i v a l  at  t h e  LRL i s  on Dec. 2 ,  1 9 8  hours  a f t e r  recovery.  

Crew __ 

The f l i g h t  crew i s  expec ted  t o  e n t e r  t h e  Mobile Quaran t ine  
F a c i l i t y  (MQF) on t h e  recovery s h i p  about 9 0  minutes a f t e r  
splashdown. The s h i p  i s  expec ted  t o  a r r i v e  i n  H a w a i i  a t  recovery  
p l u s  115 hours  and t h e  Mobile Quaran t 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  a i r c r a f t  a t  P e a r l  Harbor a t  recovery p lus  117 
hours .  The a i r c r a f t  w i l l  l and  at  E l l i n g t o n  AFB a t  recovery p lus  
1 2 3  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  
NOV.  2 9 .  

-more - 
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APOLLO PROGRAM MANAGEMENT - 

p o l l o  Program i s  t h e  r e s p o n s i b i l i  y o f  t h e  Off ice  
o f  Manned Space F l i g h t  (OMSF), Na t iona l  A e r o n a u t i c s  and Space 
A d m i n i s t r a t i o n ,  Washington, D .  C .  D r .  George E .  Muel ler  i s  
A s s o c i a t e  A d m i n i s t r a t o r  f o r  Manned Space F l i g h t .  

NASA Manned S p a c e c r a f t  Center ( M S C )  , Houston,  i s  r e s p o n s i b l e  
f o r  development of t h e  Apollo s p a c e c r a f t ,  f l i g h t  crew t r a i n i n g ,  
and f l i g h t  c o n t r o l .  D r .  Rober t  R .  G i l r u t h  i s  Center D i r e c t o r .  

NASA Marsha l l  Space F l i g h t  Cen te r  (MSFC), H u n t s v i l l e ,  A l a . ,  
i s  r e s p o n s i b l e  f o r  development o f  t h e  S a t u r n  l a u n c h  v e h i c l e s .  
D r .  Wernher von Braun i s  Center  D i rec to r  

NASA John F. Kennedy Space Cen te r  (KSC), F l a . ,  i s  r e s p o n s i b l e  
for Apol lo /Sa turn  l aunch  o p e r a t i o n s .  D r .  Kurt  H .  Debus i s  
Cen te r  D i rec to r .  

The NASA O f f i c e  o f  T rack ing  and Data A c q u i s i t i o n  ( O T D A )  
d i r e c t s  t h e  program of t r a c k i n g  and d a t a  f low on Apol lo .  
Gerald M .  T ruszynsk i  i s  A s s o c i a t e  A d m i n i s t r a t o r  f o r  T r a c k i n g  
and Data A c q u i s i t i o n .  

manages t h e  Manned Space F l i g h t  Network and Communications 
Network. D r .  John F. C l a r k  i s  C e n t e r  D i r e c t o r .  

NASA Goddard Space F l i g h t  Cen te r  (GSFC), G r e e n b e l t ,  Md., 

The Department o f  Defense i s  s u p p o r t i n g  NASA i n  Apollo 1 2  
d u r i n g  l a u n c h ,  t r a c k i n g  and r e c o v e r y  o p e r a t i o n s .  The A i r  Fo rce  
E a s t e r n  Tes t  Range i s  r e s p o n s i b l e  f o r  range a c t i v i t i e s  d u r i n g  
l aunch  and down-range t r a c k i n g .  Recovery o p e r a t i o n s  i n c l u d e  t h e  
use o f  r ecove ry  s h i p s  and Navy and A i r  Force  a i r c r a f t .  

-more- 
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Apollo/Saturn O f f i c i a l s  

NASA Headquarters 

D r .  Rocco A .  Petrone 

Capt. Ches te r  M.  Lee, (USN, Ret . )  

Col. Thomas H .  McMullen (USAF) 

Maj. Gen. James W. Humphreys, Jr. 

Norman Pozinsky  

Manned Spacec ra f t  Center  

Col. James A .  McDivitt,  (USAF) 

Kenneth S. Kleinknecht 

Owen G .  Morris 

Donald K .  S lay ton  

Chr is topher  C .  Kraft,., Jr. 

Gerald G r i f f i n  

Glynn S. Lunney 

C l i f f o r d  E .  Charlesworth 

M .  P .  Frank 

Charles  A .  Berry 

Apollo Program D i r e c t o r ,  OMSF 

Apollo Mission D i r e c t o r ,  OMSF 

Assis tan t  Mission D i r e c t o r ,  OMSF 

D i r e c t o r  of  Space Medicine , OMSF 

D i r e c t o r ,  Network Support  Imple- 
mentation Div. , OTDA 

Manager, Apollo Spacec ra f t  

Manager, Command and Se rv ice  

Manager, Lunar  Module (Act ing)  

D i r e c t o r  of F l i g h t  Crew Operation: 

D i r e c t o r  of  F l i g h t  0perat;ions 

F l i g h t  D i r e c t o r  

F l i g h t  D i r e c t o r  

F l i g h t  D i r e c t o r  

F l i g h t  D i r e c t o r  

D i r e c t o r  of Medical Reseerch 

Program 

Modules 

and Operat ions 
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Marshall  Space F l i g h t  Center 

Lee B. James - 

D r .  F .  A.  Speer 

Roy E .  Godfrey 

Matthew W. Urlaub 

W .  F. LaHatte 

James C .  McCulloch 

Freder ich  Duerr 

W i l l i a m  D. Brown 

Kennedy Space Center 

Walter J. Kapryan 

Edward R. Mathews 

D r .  Hans F. Gruene 

John J .  W i l l i a m s  

Pau l  C .  Donnelly 

Goddard Space F l i g h t  Center 

Ozro M .  Covington 

W i l l i a m  P .  Varson 

H.  W i l l i a m  Wood 

Tecwyn Roberts 

L .  R.  S t e l t e r  

D i r e c t o r ,  Program Management 

Manager, Mission Operations 

Manager, Sa turn  Program Off ice  

Manager, S-IC Stage ,  Sa turn  

Manager, S-I1 Stage ,  Sa turn  

Manager, S-IVB Stage ,  Sa turn  

Office 

Program Of f i ce  

Program Office 

Program O f f i c e  

Program Of f i ce  
Manager, Instrument Unit ,  Saturn 

Manager, Engine Program Of f i ce  

Di rec to r ,  Launch Operations 

Manager, Apollo Program Off ice  

Di rec to r ,  Launch Vehicle Operat ions 

Director ,  Spacecraf t  Operat ions 

Launch Operations Manager 

D i r e c t o r  of Manned F l i g h t  Support 

Chief,  Manned F l i g h t  Planning & 

Chief ,  Manned F l i g h t  Operat ions 

Chief , Manned F l i g h t  Engineer ing 

Chief,  NASA Communications Div. 

Analysis  Div is ion  

Div is ion  

Div is ion  
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Department o f  Defense 

Maj. Gen. David M .  Jones ,  (USAF) DOD Manager o f  Manned Space F l i g h t  
Support  Opera t ions ,  Commander 
o f  USAF Eas te rn  Tes t  Range 

Rear Adm. Donald C .  Davis, (USN) Commander o f  Combined Task Force 
1 3 0 ,  P a c i f i c  Recovery Area 

Rear Adm. P h i l i p  S.  McManus, (USN) Commander o f  Combined Task Force 
1 4 0 ,  A t l a n t i c  Recovery Area 

Col. Royce G .  Olson, (USAF) D i r e c t o r  o f  DOD Manned Space 
F l i g h t  Of f i ce  

B r i g .  Gen. A l l i s o n  C.  Brooks, Commander Aerospace Rescue and 
(USAF) ' Recovery Se rv ice  
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Major Apollo/Saturn V Cont rac tors  

Cont rac tor  

Bellcomm 
Washington, D.  C .  

The Boeing Co. 
Washington, D .  C .  

General Elec t r ic -Apol lo  Systems 
Daytona Beach, F l a  

North American Rockwell  Corp. 
Space Div.,  Downey, Calif. 

Grumman A i r c r a f t  Engineer ing 
Corp. , Bethpage , N .  Y. 

Massachusetts I n s t i t u t e  of 
Technology, Cambridge, Mass. 

General Motors Corp., AC 
E l e c t r o n i c s  Div.  , Milwaukee, Wis 

TRW I n c .  
Systems Group 
Redondo Beach, Calif. 

Avco Corp., Space Systems 
Div. ,  Lowell, Mass. 

North American Rockwell Corp. 
Rocketdyne Div. 
Canoga Park,  Cal i f .  

The Boeing C o .  
New Orleans,  

North American Rockwell Corp. 
Space Div. 
Sea l  Beach, C a l i f .  

KcDonnell Douglas Ast ronaut ics  
Co., Huntington Beach, C a l i f .  

Item - 
Apollo Systems Engineer ing 

Technical  I n t e g r a t i o n  and 
Evalua t ion  

Apollo Checkout, and Q u a l i t y  and 
Re 1 i ab i 1 i t y  

Command and Serv ice  Modules 

Lunar Module 

Guidance & Navigation 
(Technical  Management) 

Guidance &. Navigation 
(Manufacturing) 

T ra j ec to ry  Analysis 
LM Descent Engine 
LM Abor t  Guidance System 

Heat S h i e l d  Abla t ive  Mater ia l  

J-2 Engines, F-1 Engines 

F i r s t  Stage (SIC) o f  Sa turn  V 
Launch Vehic les ,  Sa tu rn  V 
Systems Engineer ing and I n t e -  
g r a t i o n ,  Ground Support Equip- 
ment 

Development and Product ion o f  
Sa tu rn  V Second Stage (S-11) 

Development and Product ion o f  
Sa turn  V Third Stage (S-IVB) 
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I n t e r n a t i o n a l  Business  Machines Instrument  Unit 
Fede ra l  Sys terns Div. 
H u n t s v i l l e ,  A l a .  

Bendix Corp. Guidance Components f o r  I n s t r u -  
Navigat ion and Cont ro l  D i v .  ment Unit  ( I n c l u d i n g  ST-124M 
Teterboro ,  N . J .  S t a b i l i z e d  P la t form)  

Fede ra l  E l e c t r i c  Corp. Communications and I n s t r u -  
mentat ion Support ,  KSC 

Bendix F i e l d  Engineer ing Corp. Launch Operations/Complex 
Support ,  KSC 

Catalytic-Dow F a c i l i t i e s  Engineer ing and 
Modif icat ions , KSC 

Hamilton Standard Div is ion  Por t ab le  L i f e  Support  System; 
United A i r c r a f t  Corp. LM ECS 
Windsor Locks , Conn . 
ILC I n d u s t r i e s  
Dover, D e l .  

Radio Corp. o f  America 
Van Nuys, C a l i f .  

Sanders Assoc ia tes  
Nashua, N.H. 

Brown Engineer ing 
H u n t s v i l l e  , Ala. 

Space S u i t s  

l l O A  Computer - Sa tu rn  Checkout 

Opera t iona l  Display Systems 

D i s  Crete Controls  

Sa turn  

Reynolds, Smith and H i l l  Engineer ing Design o f  Mobile 
J a c k s o n v i l l e ,  F l a .  Launchers 

I n g a l l s  I r o n  Works 
Birmingham, Ala. 

Mobile Launchers (ML) 
( S t r u c t u r a l  Work) 

Smith/Ernst ( J o i n t  Venture)  E l e c t r i c a l  Mechanical Po r t ion  
Tampa, F l a .  o f  MLS 
Washington, D. C .  

Power Shovel ,  Inc .  
Marion, Ohio 

Hayes I n  t e r n a t  i onal 
Birmingham, Ala. 

Transpor te r '  

Mobile Launcher Se rv ice  A r m s  

Bendlx Aerospace Sys tems Apollo Lunar Surface  Experi-  
Ann Arbor,  Mlch. ments Package (ALSEP) 

Aerojet-Gen. Corp. 
E l  Mon'ke- Cn.1 i f .  

Serv ice  Propuls ion  System Engin 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

