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NEWS 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (202) 962-4155 

WASHINGTON� D.C. 20546 TELS: (202) 963-6925 
FOR RELEASE: WEDNESDAY p.M . 

RELEASE NO: 69-1 48 
N ovemb e r  5 ,  1969 

APOLLO 12 LAUNCH NOV . 14 

Apo ll o  12 , the s e cond United State s manned l un ar 

l anding mis sion wi ll b e  laun ched Novemb er 14 from the 

J ohn F. Kennedy Space C ent e r , Fla. ,  to c ontinue lunar 

exploration b egun l as t  July by the Apo l l o  ll crew . 

Stay time on the Moon wil l  b e  appro ximate ly 1 0 h o urs 

l onge r  than on the first l anding l ast July and the l unar 

module crew wi ll le ave the sp ace craft twi ce to set up 

s cientifi c  e xpe riments and make ge ologi cal inve stigations. 

Crewmen are c ommande r  Charl e s  C on rad , J r . , command 

modul e  pi l ot Richard F. G ordon, Jr. , and lunar modu l e  

pilot Alan L .  Bean. Al l a re U.S. Navy Commanders. 

Pri mary obje ctives of Apol l o  12 are: 

*Perform s eleno l ogi c al inspe ction, surve y  and s amp ling 

in a lun ar mare area; 

*De p loy an Apoll o  Lunar Surface E xp e riments Package 

( ALSEP ) c on sist ent with a s ei s mic n et; 

-more-
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*Develop te chniques for a point landing cap ab ility ; 

*Develop man·s capabi lity t o  work in the lunar en­

vironment; and 

*Obt ain photographs of candidate e xplorati on site s . 

The Apo llo 12 landing site i s  on the we s t e rn side of 

the visible face of the Moon in the Ocean of  Storms at 2.94° 

South lati tude , 23.45° West longi tude -- ab out 8 3 0  nautical 

mi le s west of Apoll o ll's landing s i t e  in the S e a  o f  

Tranqui lLt ty. 

The Apollo 12 landing site i s  designated Site 7. 

Exper:t
"
ments in ALSEP 1 wil l ga.ther and relay long-term 

scientific ann eng:lnGerJ.ng dat.a to Earth for at least a 

year on the Moon's physical and environmental properties. 

Six experiments are contained the ALSEP: lunar passive 

seismometer for measuring and relaying meteoroid impacts 

and moonquakes ; magnetometer for measuring the magnetic 

field at the lunar surface; solar wind device for monitoring 

the interaction of solar wind particles with the Moon; lunar 

ionosphere detector for measuring flux, energy and velocity 

of positive ions in the lunar ionosphere; lunar atmosphere 

detector for measuring minute changes in the ambient lunar 

atmosphere density; and lunar dust detector for measuring 

of dust accretion on ALSEP. 

-more-
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During the second of two Extra Vehicular Activity ( EVA) 

pe riods Conrad and Bean wi perform e xten sive lunar ge o­

logical inve stigations and s urvey s .  

A secondary obj ec·ti ve is to retrieve portion s  of the 

Surveyor III spacecraft which have been expose d  to the 

lunar e nvironment since the unmanned s pacecraft soft-landed 

on the i nner s lope of a crater April 20, 196 7 .  Ins pection 

and s ample colle cti.on at the Surveyor landing s i te will be 

done during the s e cond EVA period in which Conrad and Bean 

will make an extended geology traverse. The opportunity 

to pe rform this secondary obje ctive is depe ndent on the LM 

landing close enough for a travers e to the Surveyor III s ite . 

After the lunar s urface phase is comple te � a plane­

change maneuver with the service  propulsion engine will 

bring the command module over three candidate Apollo landing 

s ite s -- Fra Mauro, De s c arte s and Lalan de. Extensive photo­

graphjc coverage wi be obtained of the s e  s ite s for 

a s s e ssment as p otential landing points for later Apollo 

mis sions .  

The flight profile of Apollo 12 in gene ral follows that 

flown by Apollo 1.1 with two excep ti on s :  Apollo 12 will have 

a higher in clhJ.at:Lon to the lunar equator and wi ll le ave the 

free -return t::--'cl.ic c t:'Jry at midc ourse correction No . 2. 

-more-
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G oing t o  a n on free-return or hybrid trajectory permit s 

a d ay light laun ch , trans lunar inj e ction o ver the P a ci fi c  

O ce an ,  stretche s out the tran s lunar c oast t o  gain th e d e s i red 

landing site l i ghting at the t i me of LM l andin g ,  and 

c on se r ve s  fuel . A l s o ,  the non free -r eturn a l l ow s  the 210 - f o ot 

G old stone, C a li f . , tracking antenna t o  c over th e  LM de s c e nt 

and l anding . 

A s e cond laun ch window for the Apo l l o  12 opens on Nov . 

16 f or lunar l anding Site 5. 

Lun ar orb it insert i on wi l l  b e  made in tw o phas e s --one 

maneuver into a 60x l70 nm e llipt i c al orb it , the se cond 

maneuver t o  a more circu l ar o rbit of 54x66 nm . 

Lunar surf ace t ou chdown should take place at 1;53 a . m. 

EST N ov . 19 , and two p e riod s of e xtravehi cu l ar activity are 

planned at 5�55 a . m. EST N ov . 19 and 12:29 a . m .  EST Nov . 20 .  

The LM as cent stage wi ll lift off at 9:23 a . m. Nov . 20 t o  

rejoin the orbiting c ommand modu le after nearly 32 hours on 

the lunar sur face. 

Apo l l o  12 wil l  le ave lunar orbit at 3: 43 p . m .  EST 

N ov. 21 for return t o  Earth . Sp lashdown in the mid-P aci fic 

just south of the Equato r  will b e  at 3:57p.m . EST N ov .  2 4 .  

-more-
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After the spacecraft has landed, the crew will don 

biological isolation garments and transfer by helicopter 

to a Mobile Quarantine Facility { MQF ) on the U.S.S. Hornet's 

hangar deck. S�aled in the Mobile Quarantine Facility, the 

crew and support technicians will be offloaded at Pearl 

Harbor, Hawaii, for an aircraft-and.:.truck trip ·to the Lunar 

Receiving Laboratory at the NASA Manned Spacecraft C enter in 

Houston. 

The crew will remain in quarantine for 21 days from 

completion of the second EVA. 

The crew of Apollo 12 ·seJ.Iected the call signs for the 

::pacecraft - command mo.dule "Yankee Clipperu and lunar module 

" I n trepid" - from a list of several thousand names submitted 

by employees of command module and lunar module prime con­

tractors. 

The crew wi.ll emplace an American flag on the lunar 

surface. A plaque bearing the date of the Apollo.l2 landing 

and the astronauts' signatures is attached to the LM. 

Additionally, flags of 136 nations, UN Organization, 50 

United States and four U.S. possessions will be aboard the 

lunar module for Apollo 12. 

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

Scott, commander; USAF MaJ. Alfred M. Worden, comma nd 

module pilot; a nd US,AF Lt. Col. James B. Irwin, lunar 

module pilot. 

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 

-more-
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APOLLO 12 COUN'_IIDOWN 

The official countdown for Apollo 12 will b egin at T-28 
hours and wi ll continue to T-9 hours at whi'_:h time a built ­
in -hold is p lanned prior to the start o f  launch vehic le 
p ropellant l o ading. 

Precount activities begin at T-4 days) 2 hours when the 
space vehicle wil l  be prepared for the start of the official 
countdown . During pre count, final s pa ce vhicle O:t>dnance 
installation and electrical connections will be accomplished. 
Spacecraft gaseous oxygen and gaseous helJ.um systems t-'l:i.;ll be 
servi ced, spacecraft batteries will ·be insta:.lcd, 1-1.nd LM 
and CSM mechanical b ui ldup \-11111 be C(•mplete•...t. 'l'lle CSM fuel 
cel ls wil l  b e  activated and CSM cryoP,;enJcg (li\lllid oxygen -
liquid h ydrogen) will be loaded and pressur�.:z.e(l. 

Following are some of the major operation�_; in the final 
count: 

T-28 hours 

T-27 hours , 30 minutes 

22 h ours, 30 minutes 

T-19 hours, 30 minutes 

T-16 hours 

T-15 hours 

T-11 hours, 30 minutes 

T-10 hours, 15 minutes 

Of1'1cial countdu\ii!P s1 n.rts 
LIJJ orGw stow a ge ;.uo en.btn 

'/ • ( "' ., J 
. ' ,. '1 8 1'1 f)) r! .. ·[:;f 'Ill r; .,_j. : l,'t', I .. ,.. l :•J .. 

Install and conn0ct LV flight batteries 
(t,) T-23 hom·s) 

"Pr):\o �''f u.f' [_,M ;::;up 'f' cri t5.ca.L helium 
\ �: '11-;'0 r,, •u r··1, ;o minutNJ) 

T....M Sllr.: tr.PT'mal. : hteld installation 
( t(, 1'-15 iH..lUl·r::; :iO minutes) 
CSM crt:·,w stow:Jt.i' ('J1-l9 to '1'-12 hours , 
30 minutes) 

LV range safety checks (to r.�-15 hours) 

Inr tallation of' 1\ LSKP FCA (to •r-14 
hours, 45 minuteG) 

Connec-t IN safe and arm devices 
(to .�0 hours, L15 minutes) 
USM pre-ingress operations {to T-8 h ours 
45 minutes) 

Start MSS move to parksite 

-mol:"e-



T-9 hours 

T-8 hours, 05 minutes 

T-4 hours, 17 minutes 
T-4 hours, 02 minutes 
T-3 hours, 32 mi nutes 
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 m inut es 

T-43 minutes 

T-42 minut es 

T-40 minutes 

T-30 mi nu tes 

-8-

Built-in.hold for 9 hours and 22 
minutes. At end of hold, pad is 
cleared for LV propellant load�ng 

Launch vehicle prop ellant loading -
.Three stages (LOX in first stage, 
LOX an d LH? in second and third stages). 
Continues thru T-3 hours 38 minutes 

Flight �rew alerted 

Medi cal examination 

B reakfa st 

One-hour hold 

Depart Manned Sp ace cra ft Operations 
Building for LC-39 via crew transfer 
van. 

Arrive at LC-39 

Start flight crew � ngress 

Mission Control Ce nter - Houston/ 
spacecraft command checks 

Abort advisory s ystem checks 

Space Vehicle Emergency Detection 
System (EDS) test 

Retract Apollo access arm to standby 
position (12 degrees) 

Arm launch escape system 

Final launch vehicle range safety 
checks ( to 35 minutes) 

Launch vehicle power transfer test 
LM switch over to internal po we r 

T-20 minut es to T-10 minutes Shutdown LM operational instrumentation 

Spacecraft ·.to internal power T-15 minutes 

T-6 minutes Space vehicle final status checks 

-mor e-
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T-5 minutes, 30 seconds 

T-5 minutes 

T--3 minut es, 6 seconds 

T-50 seconds 

T-8.9 seconds 

T-2 seconds 

T-0 

Arm destruct system 

Apol lo ac cess arm rul ly retrac ted 

Firi ng command (aut omati c  sequence) 

Launch vehicle transfer to internal 

.power 

Ignition sequence start 

All engines running 

Liftoff 

Note: S o me changes in the above countdown are possible as a 
result of experience gained in the countdown demonstration t est 
whi ch o c c urs ab out 1 0 days before launch. 

-more-
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LAUN CH, MISSION TRAJECTORY AND MANEUVE R  DES CRIPTION 

Informat i on p re sented here i s  b ase d upon an on-t ime Nov. 
14 l aun ch and i s  s ubje ct t o  ch ange p rio r to the m i s sion o r  in 
re al-time during the mi s s ion to me et changing c ondit i on s. 

Launch 

S aturn V l aunch vehi cle w ill l aunch the Apollo 12 s pace craft 
from Laun ch C omplex 39 A ,  NASA-Kenne dy Space Cente r, Fla . , on an 
azimuth that can vary from 72 to 96 degree s , depen ding upon the 
t i me o f  day o f  l aunch. The azimuth change s w ith l aunch time to 
pe rmit a fue l-optimum inje cti on from Earth parking o rbit into a 
free -return c i rc umlunar t raj e cto ry and prop e r  S un angl e s  at the 
lunar lan ding s ite . 

Novemb e r  1 4  laun ch plan s  c all for lift o ff at 1 1:22 a.m. EST 
on an azi muth of 72 de gree s .  The veh icle wil l  re ach an altitude 
o f  36 nm b e fore first st age cut o f f  51 nm downrange • .  During the 
2 minute s  42 s e conds o f  p owe red· fli ght , the first stage w i ll 
in cre as e veh i cle ve l o city t o  9 , 059 fps (5 ,36 3 knots) . F i rs t  
stage thrust w i ll reach a maximum o f  9 , 0 42 , 0 4 1  p ound s  be fore 
cente r engine c utoff . A fter engine shut down and s ep aration 
f rom the s e cond stage, the b oo st e r  w i ll fal l  into the Atlant i c 
O ce an abo ut 364 nm downrange from the laun ch s ite ( 3 0 degre e s  
North l atitu de and 7 4  degre e s  We st l on gitude ) appro ximat e ly 
9 minute s 14 s e c onds afte r l i fto ff. 

The 1-mill ion-poun d  thrust s e cond stage (S- II ) will c arry 
the s pace vehi c le to an altitude o f  1 02 nm and a dist an c e  o f  
8 84 n m  downran ge. At engine b u rnout , the veh i c w i  b e  moving 
at a ve lo city o f  22,8 89 fp s .  The o ut e r  J-2 engine s  will b urn 
6 minute s 26 s e c onds during the p owe re d phas e , b ut the cent e r  
engine w ill b e  cut o ff at 4 minutes 57 s econds aft e r  S-II 
i gniti on. 

At o utboard engine cuto ff , th e S-II w i ll s e p arate and, 
fol l owing a b all isti c traje ctory , plunge int o the Atlantic 
Ocean ab o ut 2,419 nm downran ge from the Kenne dy Space Cent e r  
( 3 1  de gre e s  North l atitude and 3 4  degre e s  We st longitude) 
s ome 2 0 minute s 2 4  s e con ds afte r l i ftoff. 

The first burn o f  the S aturn V third stage (S-IVB) b e gins 
ab out 4 s e con ds a fter S-II stage s e p arat i on . It wil l  l ast long 
enough (135 s e c onds) to ins e rt the s p ace veh i cle into a circular 
Earth p arking orbit b eginn in g  at ab out 1 , 429 nm downrange. 
Ve l o c ity at E arth orb ital ins e rtion w il l  b e  25 ,567 fps at 11 
minut e s  39 s e conds groun d  e l ap s e d  time ( GE T). Inclinat i on will 
be 3 3  de gre e s  to the e qu ator . 

-more-
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The crew will h ave a backup to launch vehicle guidance 
during powered fli ght. If the S aturn instrument unit inertial 
platform fai ls , the crew can switch guidance to the command 
module systems for fi rst-stage powered flight automatic control . 
Second and third stage backup' guidance is  through manual takeover 
in whi ch crew hand controller inputs are fed through the command 
module computer to the Saturn instrument unit. 

-more-
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00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

02 

02 

02 

Time 
Min Sec 

00 00 

01 23 

02 15 

02 42 

02 43 

02 44 

03 13 

03 18 

07 41 

09 11 

09 12 

09 15 

11 30 

11 40 

47 20 

53 5 
53 15 

LAUNCH EVENTS 
Event 

First Motion 

' Maximum Dynamic Pressure 

S-IC Center Engine Cutoff 

S-IC Outboard Engines Cutoff 

S-IC /S-II Separation 

S-II Ignition 

S-II Aft Interstage Jettison 

LET Jettison 

S-II Center Engine Cutoff 

S-II Outboard Engines Cutoff 

S-II/S-IVB Separation 

S-IVB Ignition 

S-IVB First Cutoff 

Parking Orbit Insertion 

S-!VB Reignition 

S-IVB Second Cutoff 

Trans lunar Injection 

Altitude Velocity 
Feet Ft/Sec 

198 1,34 0 

44,250 2,702 

143,972 6,454 

222,090 9,058 

224,529 9,089 

229,619 9,075 

310,032 9,485 

324,151 9,588 

608, 352 17,582 

623, 592 22,888 

623,782 22,897 

624,326 22,898 

627,958 25,562 

627. 98 1 25,567 

644,318 25,559 

1, 162, 582 35,426 

1, 214, 454 35,394 

Range 
Nau. Mi. 

\ 
0. ' 

3 

25. 

51 

i 5 2  

52 

88 

95 

603 

884 

887 

898 

1, 390 

1, 429 

5;716 

4,165 

4, 112 

( 

I 
1-l 
I\) 
I 



Event 

Earth orb it insertion 

Translunar inj e c t ion 
(S-IVB engine ignition ) 

C SM separation , docking 

Eje ction from SLA 

S-IVB Evasive maneuver 

Midcourse corre ction #1 

Midcourse correction #2 
( Hybrid t rans fe r ) 

Midcours e  corre c tion #3 

Mid course correction # 4  

GET 
hrs. :min. 

00 : 11 

02: 4 7  

03:2 8 

0 4:13 

04:25· 

TLI+9 hrs 

30 : 53 

LOI-22 hrs 

LOI-5 hrs 

Lunar orbit insertion #1 83 : 25 

Lunar orbit i ns ertion #2 8 7 :44 

APOLLO 12 MISSION EVENTS 

Date/EST 

14 11 : 34 a.m. 

14 2 : 09 p . m. 

14 

14 

14 

14 

15 

16 

17 

2:50 p.m. 

3:35p.m. 

3:47 p . m. 

11:09 p . m .  

6:15-p .m. 

00:47 a . m .  

5 : 47 p . m. 

17 10:47 p.m. 

18 3 : 06 a . m. 

-more-

Vel. Change 
feet/s e c  

25 ,567 

9 , 859 

1 

10 

*0 

6 4  

*0 

*O 

-2890 

-169 

Purpose and R esu l t ant Orb it 

Insert ion into 103 nm circular 
Earth p arking orb it. 

Inj e c t ion into fre e-re turn 
trans lunar traj ectory with 
1 ,850 nm p e ri cynthion 

Hard-m at i ng o f  C SM and LM 

S eparates CSM-LM from s�IVB-SLA 

Provides separation prior to 
S-IVB p rope llant dump and 
"slingshot" man euver 

*These midcou rs e cor r ections 
hav e  a nomina l  velo city c h ang e 
of 0 fps , b ut will b e  c al cu­
l ated in r e al time to correct 
TLI dispersions . MCC-2 is an 
SPS maneuver ( 64 fps) to lowe r  
p ericynthion to 60 nm; t r a­
j e c tory then b e comes non-free 
return . 

Ins e rts Apollo 12 into 60x l70 
nm e lliptical lunar orbit 

Changes lunar p arking orb i t  to 
5 4x66 nm 

I 
1-' 
w I 
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Event 

CSM-LM undocking 

Separation ( SM RCS) 

GET 

107:58 

108.28 

Des cent orbit i nsertion 109.23 

LM powered descent 
initiation (DPS) 

LM touchdown on lunar 
s urface 

Depres surization for 
1s t lunar s urface EVA 

CDR s t ep s  to surface 

CDR collects . 
contingency samples 

LMP s teps to s urface 

CDR uns tows and erects 
S-Band antenna 

LMP mount s TV camera on 
tripod 

110:20 

110:31 

114:33 

114:47 

114:54 

115:14 

115:20 

115:26 

APOLLO 12 MISSION EVENTS 

Date/EST 

18 11:20 p.m. 

18 11:49 p .. m. 

19 00:45 a.m. 

1 9  1:42 a.m. 

19 1:53 a.m. 

19 5:55 a.m. 

19 6:09 a.m. 

19  6:16 a.m. 

19  6:36 a.m. 

19  6:42 a.m. 

19 6:48 a.m. 

-more-

Vel. C hange 

2.5 

-72 

-6779 

PurEos e and Resultant Orbit 

Es tabli s hes equiperi od orbit 
for 2.2 nm s eparation at DOI 
maneuver 

Lowers LM pericynthi on t o  8 nm 
(8x60) 

Three-phase maneuver to brake 
LM out of t ransfer orbit ,  
vert i cal des cent and t ou chdown 
on lunar s urfac e  

Lunar exploration, d ep loy 
ALSEP, lunar s urfac e geologi- 1 
cal sample collection, photo- � 
graphy, pos s ible Surveyor I I I' 
i nvestigation 



Event 

LMP deploys solar �vind 
experiment 

GET 

115:33 

CDR and LMP begin 115:46 
unstowing and deployment 
of ALSEP 

CDR and LMP return to LM 117:00 
collecting samples and 
retrieving TV camera on 
route 

CDR and LMP arrive back 117:17 
·,at LM, stow equipment 

1 and samples 
8 � 1 LMP reenters LM 117: 33 
I 

CDR reenters LM 

hatch closed and 
repressurize 

117:53 

117:58 

Depressurization for 133:07 
2nd lunar surface EVA 

CDR steps to surface 133:13 

steps to surface 133:20 

Begin field geology 133:30 
traverse & collect core 
tube & analys 
sample 

APOLLO 12 NISSION EVENTS 

Date/EST Vel. Change Purpose and Resultant Orbit 

6:55 a.m. 

19 7:08 a.m. 

19 8:22 a.m. 

19 8:39 a.m. 

8:55 a.m. I 19 I-' 
\.)1 

19 9:15 a.m. I 

19 9:20 a.m. 

20 00:29 a.m. 

20 00:35 a.m. 

20 00:42 a.m. 

20 00:52 a.m. 

-more-
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Event 

Walk to Surveyor Si te ,  
observe , photograph & 
retrieve parts 

GET 

135:00 

Complete geology 135:30 
travers e  

Return to LM area 135:45 
retrieve solar wind 
experiment ; s tow surface 

;samples 

enters LM 

CDR transfers samples 
LMP as s i s t s  

CDR enters LM and 
closes hat ch 

Cabin repres s urization 

LM as cent 

Insertion 

RC S c oncentri c se­
quence initiation 
(CSI) burn 

135:59 

136:09 

136:24 

136:30 

142:01 

142:08 

142:58 

APOLLO 12 MISSION EVENTS 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Date/EST 

2:22 a.m. 

2:52 a.m. 

3:07 a.m. 

3:21 a.m. 

3:31 a.m. 

3:46 a.m. 

3:52 a.m. 

9:23 a.m. 

9:30 a.m. 

20 10:20 a.m. 

-more-

Vel. C hange Purpos e and Resultant Orbit 

6049 

50 

Boos t s  a s c ent s tage into 

I 1-1 
0'\ 
I 

9x45 lunar orbit for rendezvous 
with C SM 

Rai s es LM perilune to 44.7 nm, 
adju s t s  orbital shape for 
rendezvous s equence (47x45) 
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Event 

LM RCS constant delta 
height (CDH) burn 

LM RCS terminal phase 
initiation (TPI) burn 

Rendezvous (TPF) 

Docking 

LM jettison, separa­
tion (SM RCS) 

GET 

143:56 

144:36 

145:21 

145:40 

147:21 

LM ascent stage deorbit 149:28 
(APS) 

LM ascent stage impact 149:56 

Plane change for photos 15 9:02 

Transearth injection 
(TEI) SPS 

172:21 

Midcourse correction #5 187:21 

Midcourse correction #6 EI-22 hrs 

Midcourse correction #7 EI-3 hrs 

APOLLO 12 MISSION EVENTS 

Date/EST 

20 11:18 a.m. 

20 11:58 a.m. 

20 12:43 p.m. 

20 1:02 p.m. 

20 2:43 p.m. 

20 4:50 p.m. 

20 5:18 p.m. 

21 2:24 a.m. 

21 3:43 p.m. 

22 6:43 a.m. 

23 5:49 p.m. 

24 12:49 p.m. 

-more-

Vel. Change Purpose and Resultant Orbit 

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

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

31.7 ·completes rendezvous sequence 
(59.5x5 9.0) 

1. 5 

- 200 

3113 

0 

0 

0 

Commander and LM pilot trans­
fer back to CSM 

f 
Prevents recontact of CSM with-
1M ascent stage during re­
mainder of lunar orbit 

Seismometer calibration 

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

Inject CSM into transearth 
trajectory 

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

CM/SM s e parat ion 

Entry int erface 
( 4 00,000 fee t ) 

Splashdown 

GET 

244:11 

2 4 4:2 6 

2 44 :35 

APOLLO 12 SSION EVENTS 

Date/EST Vel. Change 

2 4 3:34 p.m. 

2 4 3:43p.m. 

24 3:57 p.m. 

Purpose and .Res ult ant Orbit 

Command module orient e d  for 
e ntry 

Command module ent ers Earth's 
s ens ib l e  atmosphere at 
36,129 fps 

Landing 1250 nm downrange 
from e ntry , 16° s outh l at i t ud e  
by 165° w e s t  longitud e . 
(Local time --9:57a.m.) 
Sunris e  + 5 h our s .  

I 
1-' 
co I 
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Earth Parking Orbit (EPO) 

Apollo 12 will remain in Earth parking o rbit for one and one­
half revolutions . The final "go" for the TLI burn will be given 
t·o the crew through the Carnarvon, Aus tralia, Manned Space Flight 
Network st ation . 

Translunar Injection ( TLI) 

Midway through the s econd revol ution in Earth parking o rbit, 
the S-IVB third-syage engine will res tart at 2:47 GET over the 
mid-Pacific Ocean near the equator to inject Apollo 12  toward 
the Moon . The vel o c i ty will increas e from 2 5 , 559 fps to 35 , 4 26 
fps at TLI cut o ff t o  return circumlunar t rajectory from which 
midcourse corre c t i ons coul d be made wit h  t he SM RCS thrus ters . 
Entry from a free-return t rajectory would be at 6:52 a . m .  EST 
Nov . 21 at 2 . 4 degrees north latitude by 9 2  wes t longit ude aft er 
a flight time of 163 hrs 30 mins . A free-return t rajectory 
from TLI would have an 1850 nm pericynthion at the Moon . 

Transpos it ion, Dockin� and Ejection (TD&E) 

A fter the TLI burn, t he Apollo 12 c rew will s eparate the 
command/service module from the spacecraft lunar module adapter 
(SLA) , thrus t out away from the S-IVB, turn around and move back 
in for do cking with the lunar module. Docking should take place 
at about three hours and 2 8  minutes GET .  After the c rew confirms 
all docking lat ches s ol idly engaged, they wil l  connect the CSM­
t o-LM umbilicals and pres surize the LM with oxygen from the 
command module s urge tank. At about.4:13 GET, the s pace craft 
will be ejected £rom the s pacecraft LM adapter by s pring devices 
at the f'our LM l anding gear nknee11 attach points . The ejection 
s prings will impart about one fps velocity to the s pa cecraft . 
A 10 fps S-IVB at titude t hruster evasive maneuver in plane at 
4 :25 GET will s eparate the s pacecraft to a s a fe di s t ance for t he 
S-IVB "s lingshot 11 maneuver. The "s lingshot 11 is achieved by 
b urning S-IVB auxiliary propulsion s y s tem s ubsequent to the 
dumping res idual liquid oxygen.through the J-2 engine bell to 
propel t he s tage into a t rajectory pas s ing the Moon's t railing 
edge and into s olar orbit . 

Trans lunar Coas t 

Up t o  four mid course correction burns are planned during the 
trans l unar coas t  phase, depending upon the ac curacy o f  the 
t rajec tory resulting from the TLI maneuver. If required, the 
rnidcours e correction burns are planned at TLI.+9 hours , TLI+31 
hours ,  l unar orbit insertion (LOI) - 2 2  hours and LOI - 5 hours . 
The J.IWC-2 at TLI+31 hrs is a 64 fps SPS hy brid trans fer maneuver 
which lowers pericynthion from 1852 nm to 60 nm and places Apollo 
12 on a non free-ret urn trajectory . Return to the free-return 
t rajectory is alway s within the c apabilit y  of t he s pacecraft 
service propulsion or descent propulsion s ys tems . 

-more-
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During coast pe riods b e tween mid cours e co rre ction s , th e 
sp ac e craft wil l  be in the p as sive thermal control ( P TC ) or 
"b arbe cue" mode in which the space craft will rot ate s lowly ab out 
its rol l  axi s  to s t abilize sp ace craft the rmal res ponse to the 
continuous s ol ar e xpos ure. 

Lunar Orbit Ins e rtion (LOI ) 

The first o f  two lunar o rb it ins e rtion burn s  will b e  m ade 
at 83:25 GE T  at an altitude of ab out 85 nm above the Moon . LOI-1 
will hav e  a nominal retrograde ve locity chan ge of 2 890 fps and 
wil l inse rt Apollo 12 into a 60xl69 nm e llipti c al lunar o rb it . 
LOI-2 two o rb its l at er at 87 : 44 GE T  wil l  adju st the o rb it to a 
54 x6 6-nm o rbit , whi ch b e cau s e  o f  pertu rb ations o f  the lunar 
gravit ational potential, s hould b e come circu lar at 60 nm at 
the time o f  rend ezvous wit h  the LM . The bu rn wil l  be 169 fps 
r etrograde. Both LOI m aneu vers w i ll b e  wit h  the SPS engine 
ne ar p e ri cynthion whe n  the space c raft is behind the Moon , out 
of  cont act with MSFN s tation s . After LOI -2 ( cir cul arization), 
the comm ander and lunar modu l e  pilot will e nter the l unar 
module for a b ri e f  che cko ut and return t o  t h e  comm and module . 

Lunar Modu l e  Des cent Lunar L anding 

The lun ar module wi ll b e  manned and che cked out for und o ck­
ing and sub s equent landing on the l un ar s ur face at Apollo site 
7 .  Undo cking wil l t ake p l ace at 107:58 GET pri o r  to the MSFN 
a cqui sition o f  s i gnal . A radiall y  downward s er vice module R C S  
b urn of 2.5 fp s will pl ace the CSM o n  an equiperiod orbi t  with 
a maximum s ep ar ation o f  2.2 nm one h alf revolution after the 
s e paration m an e uver. At this p oint , on lunar farside , the 
de s ce nt orbit ins e rtion b urn (DOI) will be made with the lunar 
modul e  de s cent engine fi rin g  ret ro grad e  72 fps at 109 : 23 G ET . 
Th e burn will s t art at 10 p er cent throttle for 15 s e conds and 
the rem aind e r  at 40 percent throttle .  

-more -
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The DOl maneuver lowers LM pericynthion to 50,000 feet at 
a point about 15 degrees uprange of landing site 7 .  

A three-phase powered descent initiation (PDI) maneuver 
begins at pericynthion at 110:20 GE T using the LM descent 
engine to brake the vehicle out of the descent transfer orbit. 
The guidance-controlled PDI maneuver starts about 260 nm prior 
to touchdown, and is in retrograde attitude to reduce velocity 
to essentially zero at the time vertical descent begins. 
Spacecraft attitude will be windows up from powered descent to 
landing so that the LM landing radar data can be integrated 
continually by the LM guidance computer and better communications 
can be maintained. The braking phase e nds at about 1,000 feet 
above the surface and t he spacecraft is rotated to an upright 
windows-forward attitude. The start of the approach phase is 
called high gate, and the start of the landing phase at 500 
feet is called low gate. 

Both the approach phase .and landing phase allow pilot 
takeover from guidance control as well as visual evaluation 
of the landing site. The final vertical descent to touchdown 
begins at about 100 feet when all forward velocity is nulled 
out. Vertical descent rate will be three fps. Present plans 
call for the crew to take over manual control at approximately 
500 feet. Touchdown will take place at ·110:31 GET. 

-more-
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P owered Descent Events 

Summary 

TFI Velocity Altitude Height 
Event MIN:SEC FPS Rate Feet 

Powered Descent Initiation 0:00 5560 _q 49,235 

Throttle to Maximum Thrust 0:26 5529 -3 ij9 '158 

Landing Radar Altitude Update 3:52 2959 -9ij 39,186 

.. Throttle Recovery 6:24 1522 -106 24,592 

Landing Raoar Velocity Update 6:40 1301 -136 22,945 

Horizon Visibility 7:04 ' 1162 -148 20 ,13�0 I I 1\) :3 1\) 0 High, Gate 8:28 505 -137 7,335 I 1-$ <ll I Low Gate 10:22 35 -14 524 
(47)* 

Touchdown (Probe Contact ) 11:56 -15 -3 12 
(0)* 

* (Horizontal Velocity Relative to Surface) 
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Lunar S urface Exploration 

The manned lunar exploration begun by Apollo 11 will be 
broadened in the two periods of lunar surface extravehi cular 
activity planned for Apollo 12 . In additi on to gathering more 
data on the lunar surface environment and bringing back 
geologi cal samples from a second landing site , the Apollo 12 
crew will deploy a series o f  experiments whi ch will relay back 
to Earth long-term sci entifi c measurements of the Moon's 
physi cal and environmental p roperties. 

The e xperiment series, called the Apollo Lunar Surface 
Experiment Package (ALSEP 1) , will remain on the surface to 
transmit sc ientifi c and engineering data to the Manned Space 
Flight Network for at least a year . 

ALSEP 1 c omprises equipment for the lunar passi ve seismic , 
lunar surface tri-axis magnetometer , solar wind spe ctrometer , 
and lunar i onospher e  and atmosphere detectors. Additi onally, 
three non-ALSEP experiments -- solar wind c omp ositi on , field 
geology and Ap ollo lunar close-up c amera p hotography -- will be 
deployed . 

Experiments are aimed toward determining the structure 
and state of the lunar interi or ,  the c ompositi on and structure 
of the lunar surface and the pro cesses whi c h  modified the sur­
face, and the evolutionary sequence leading to the Moon's 
present characteristi cs . 

Apollo 12's stay on the lunar surface is planned not to 
exceed 31.5 hours , during whi c h  time C onrad and Bean will 
twi ce leave the LM to deploy the ALSEP , gather geologi c 
samples and conduct exp eriments . The crew's operating radius 
will be limited by the range provi ded b y  the o xygen purge ' 
system (OPS) mounted atop each man's p ortab life support 
system (PLSS) backpack . The OPS supplies one-half h our o f  
emergency breathing o xygen and suit p ressure . 

Among the tasks assigned C onrad and Bean for the two EVA 
peri ods are: 

* Colle cting a contingency sample near the LM of about two 
pounds o f  lunar material . 

*Evaluating crew abi li ty to perform useful work i n  the 
lunar environment, such as l i fting and maneuvering large 
packages , unstowing and erecti ng the S-Band antenna . Also , 
the crew will assess their ability to move about on the lunar 
terrain and their abi lity to meet timelines. 

-more-
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*Inspecting the LM exterior �or effects of landing 
impact and lunar surfac e erosion from descent engine plume. 

*Gathering about 30 to 60 pounds of representative lunar 
surface material� including a core sample� individual rock 
samples and fine-grained fragments. The crew will photograph 
thoroughly the areas from which samples are taken. 

*Making observations and gathering· data on the mechanical 
properties and terrain characteristics of the lunar surface 
and conducting other lunar field geological surveys. 

An added bonus of Apollo 12's �VA may be the retrieval 
of portions of the Surveyor III spacecraft which have been 
exposed to the lunar environment since the spacecraft soft­
landed April 20,·1967 at .3.3°,south latitude by 23 west 
longitude. The Surveyor rests approximately 150 feet down a 
14 degree slope o� a crater that is 50 feet deep and about 650 
feet wide. 

Surveyor III's television camera sent back 6,315 pictures 
of the terrain features in the crater in which the spacecraft 
landed. The 17-pound TV camera, with its variety of electronic 
and mechanical components, will be one of the major items 
Conrad and Bean hope to retrieve. A modified pair of bolt­
cutters and a stowage bag will be carried for removing and 
retrieving Surveyor components. 

Before Conrad and Bean begin snipping off portions of 
the Surveyor spacecraft, they will take color photographs of 
areas covered by the Surveyor TV camera to show the comparative 
change, in any, of the surface features. 

The trek to the Surveyor landing site will depend upon 
the accuracy of the Apollo 12 lunar module landing. If the LM 
lands within one kilometer (3,300 feet) of Surveyor, the landing 
crew will make a traverse to Surveyor during the second EVA 
period. 

\ ' 

-more-
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Ascent, Lunar Orbit Rendezvous 

Following the 31 . 5  hour lunar stay the LM ascent 
stage will lift off the lunar surface to begin the 
rendezvous sequence with the orbiting CSM. Ignition of the 
LM ascent engine will be at 142:01 for a 7 min 11 �ec burn 
with a total velocity of 5535 fps. Powered ascent is in two 
phases: vertical ascent for terrain clearance and the orbital 
insertion phas.e. Pitchover along the desired launch azimuth 
begins as the vertical ascent rate reaches 50 fps about 10 
seconds after liftoff at about 272 feet in altitude. Insertion 
into a 9 x 45-nm lunar orbit will take place about 166 nm west 
of the landing site. 

Following LM insertion into lunar orbit, the LM crew will 
compute onboard the major maneuvers for rendezvous with the 
CSM which is about 260 nm ahead of the LM at this point. All 
maneuvers in the sequence will be made with the LM RCS thrusters. 
The premission rendezvous sequence maneuvers, times and velocities 
which likely will differ slightly in real time, are as .follows: 

Concentric sequence initiate (CSJ): At first LM apolune 
after insertion, 142: 58 GET, 50 fps p.)�.: 1 gretde, following some 
20 minutes of LM rendezvous radar tra�king and CSM sextant/VHF 
ranging navigation. CSI will be targeted to place the LM in 
an orbit 15 nm below the csrJI at the time of the later constant 
delta height (CDR) maneuver. 

The CSI burn may also initiate corrections for any out-of­
plane dispersions resulting from insertion azimuth errors. 
Resulting LM orbit after CSI will be 46.7x44.5 nm and will have 
a catchup rate to the CSM of .07 degrees p�r minute. 

Another plane correction is possible about 30 minutes after 
CSI at the nodal crossing <.>l the CSM and U1 ··rbi ts to place 
both vehicles at a common node at the time of the CDR maneuver 
at 143:56 GET. 

�erminal phase initiation (TPI): This maneuver occurs at 144:36 and adds 24 fps along the line of sight trward the CSM when the elevation angle to the CSM reaches 26.� de�rees. The LM orbit becomes 61.9x43.8 nm and the catchup .vc:t.t.e t'J the CSiVI 
decreases to .033 degrees per second, or a closing rate of 133 fps. 

Midcourse correction maneuvers will be made if needed 
followed by four braking maneuvers. Docking nominally wili 
take place at 145:40 GET to end three and one-half hours of 
the rendezvous sequence. 

RCS 
The LM ascent stage will be jettisoned at 147:21 GET·and CSM 

1 . 5  fps maneuver will provide separation. 

-more-
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As c ent St age Deorb i t  

Pri o r  to t ran s fe rring to the command modul e , the LM 
crew wi l l  s e t  up the LM guidance sys tem to main tain the as cent 
s t age in an i ntertial at t i tude . At ab out 149 : 2 8 GET the LM 
as cent engine w i l l  i gnite on ground command for 2 00 fp s re tro ­
grade b urn t arge t e d  for as ce nt s t age imp ac t  at 14 9 : 56 ab out 
fi ve nm s outh of Site 7 .  The b urn will have a small o ut - o f-
p l ane  north compone n t  to dri ve the s t age b ack toward the ground 
t rack of the original l andi ng s it e . Th e as cent s t age wi l l  
impact at ab out 5 5 0 0  fps at an an gle o f  four degre e s  re lati ve 
t o  the lo c al h ori zontal . Impacting an ob j e c t with a known 
ve l o c i ty and mas s near th e l an di ng s it e  wil l provide e xp erimenters 
wi th an event fo r calib rat ing readouts from the ALSEP s e i s mome t e r  
l e ft b eh ind a t  S i t e  7 .  The as cent s t age de o rb i t  al s o  s e rve s to 
remove debris from lun ar orb i t . 

A p l ane change maneuve r at 159 : 02 GET w i l l  p l a ce the CSM 
on an o rb i t al track p as s in g  dire c t ly o ve r  the c raters Des carte s 
and Fra Mauro two re vo l utions l at e r . Th e mane uver wi l l  b e  a 
360-fps SPS b urn out o f  p lan� for a p l ane chan ge o f  3 . 2  de gre e s . 

Th e  Apol l o  1 2  crew wi l l  ob t ain e xtens ive pho t o graphi c  
cove rage o f  t h e s e  lunar su rface fe ature s . 

' 

Tran s e arth Inj�c tion ( TEI )  
The nominal tran s e arth inj e c t i on b urn w i l l  be at 1 7 2 : 2 1 

GET fol l owing 89 hours in lunar o rbit . TE I w i l l  t ake p l a ce on 
the l unar fars i de , w i l l  b e  a 3113 fps po s igrade S PS burn o f  2 
min 1 7  s e c  duration and w i l l  pro du c e  an ent ry ve l o c i t y  o f  
36 , 12 9  fps a�te r a 7 2  h r  tran s earth fl ight time . 

Tran s e arth Coas t 

Thre e  c orridor- control t ran s e arth mi dco urs e corre c t i on 
b urns w i l l  b e  made i f  ne e de d : MCC-5 at TEI+l5 hrs , MCC-6 at 
en t ry int erface ( E I )  -2 2 hrs and MCC-7 at EI -3 hrs . 

Entry 3 Landing 

Ap o l l o  12 w i l l  en count e r  the Earth ' s  atmosphere ( 400 , 000 
fe et ) at 2 4 4 : 2 6  GET at a ve l o cit y o f  36 , 129 fp s and w i l l  land 
appro ximate ly 12'50 nm downrange from th e entry -interface point 
using the s pa c e craft ' s  l i ft ing characte ri s t i c s  to  reach th e 
l and ing p o int . Splashdown wil l b e  at 2 4 4 : 35 at 1 6  de gre e s  s o uth 
l a t i t u de b y  1 6 5  de gre e s  we s t  longi tude . 

-more -
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Re cove ry Ooe ra t i ons 

The prime re cove ry line for Apo l l o  12 i s  the mid- Paci fi c  
alon g  the 1 7 5th wes t  longitude ab ove 1 5  de gre e s n o rth l a t i t ude , 
and j o ggin g to 165 d egre e s  we s t  l on gi tude b e low the equator .  
Th e aircraft c arrie r  USS Horne t , Apollo 12 p r�me re c o ve ry sh i p , 
wi l l  b e  s t ation e d  near the e nd-o f-mi s si on aim1n g point prior t o  
e nt ry . 

· 

Sp l as h down for a ful l-durati on l unar l an d ing mi s s ion l aun ched 
on t ime Novemb e r  14 will b e  at 1 6  de gre e s  s outh b y  165 degre e s  
we s t . 

Laun ch ab ort landing are as extend downrange 3 , 4 0 0  nauti c al 
mi l e s from Kenne dy Space Center , fanwise 50 nm ab o ve and b el ow 
t h e  l i mi t s  o f  th e variab l e  l aunch azimuth ( 72 -96 degre e s ) . Ships 
on s t at ion in the l aunch ab o rt are a w i l l  be the des t ro ye r US S 
H awkins , and the insert ion t ra cking ship USNS Vanguard . The l anding 
p l at form heli copte r , USS Aus t in wi l l  be s ta t i on e d  further s o uth 
in th e At l an t i c to s upport the p o s s ib l e  ab ort s durin g tran s l un ar 
co as t . 

In addi t ion t o  the primary re covery ship locate d on t h e  mi d ­
P a c i fi c  re c overy l in e  and s urfa ce ves se l s  on t h e  Atl anti c  O ce an 
re c o ve ry l i ne ( along 30th we s t  meri di an north ) and in the launch 
ab ort 1 thi rte en HC-130 ai rcraft wil l  be on s tandb y at e i gh t  
s t aging b as e s aroun d  t he Earth : .Guam ; Hawaii ; Ame ri can S amo a ;  
Bermuda ; Laj e s ,  A z o re s ; A s cens i on I s l and ; Maurit i us an d the 
Pan ama Canal Zone . 

Ap o l l o  1 2  recove ry operat i ons will b e  dire c t e d  from the Re ­
covery Operation s  Contro l  Room in the Mis s i on C ontrol Center ,  
s upported by the Atlanti c Re cove ry .  C on t ro l  C ent e r , Norfolk , Va . 
and the Pac i fi c  Re covery C ontrol Cente r ,  Kunia , Hawai i .  

Afte r  s p l as hdown , the Apollo 12 crew w i l l  don b io l o gi c al 
i s o l ation garment s p as s e d  t o  them through the space c raft hat ch 
by a re cove ry sw imme r . The crew wil l  b e  c arried b y  he li cop te r to 
Hornet wh ere they wi ll enter a Mob i l e  Quarantine Faci l i ty ( M QF )  
ab out 9 0 minute s  a ft e r  l andi ng . 

· 

-more -



-2 8-

APOLLO 12 ONBOARD TELEVISION 

Two c o lor televi s ion cameras are pl anned t o  b e  c arrie d  
abo ard Apollo 1 2  -- one i n  t h e  command module and one i n  the 
lunar mod ule de s cent s tage to t ransmi t a real-t ime pi cture o f  
the two peri ods o f  lunar s urface extravehi cular activi ty .  A 
b la ck and whi te TV c amera may be s ub s ti tute d  for the LM col o r  
c ame ra .  

Both c ameras have b een re furb i s he d  and modi fied from 
previ o us mis s i ons ; the Apollo 10 command module c amera will b e  
s t owed i n  the LM for lunar s urface TV, and the Apo ll o  11 command 
module camera will b e  use d  in the Apo l lo 12 command module .  

The color TV came ras wei gh 12 pounds and are fit t e d  with 
zoom lens for w i de an gle or close up fields o f  view . The command 
module c amera i s  fitted w ith a three-inch monitor whi ch can b e  
det ached and placed at a convenient l o c at ion i n  the CM . The LM 
c amera will' b e  aimed and focus e d  b y  the LM crew during EVA with 
the he lp o f  Mis s i on C on t ro l . 

Buil t  by Wes t inghouse Ele ctri c Corp . Aeros pace Divi s ion , 
Bal timore Md . , the color cameras output a standard 525-line , 
30  frame-per-s e cond s i gnal in color by use of rotating color 
whe e l s . Th e  b l a ck and white s i gnals c arrie d  on the S-Band downlink 
will be conve rt e d  to color at the Mis s ion Control Cent e r .  

Modifi c ations t o  the LM color: c amera include paint ing it whi t e  
for thermal control , s ub s ti tut �n g  coated met al gears f o r  plas t i c  
ge ars in the color wheel drive mechanism, provi s ion for intern al 
he at conduction paths to the came ra outer she ll for radiati on 
and us e o f  a spe c i al b e aring lubri can t . 

' 

The lunar module b lack and whi te t e le vi s ion camera we ighs 
7 . 25 pounds and draws 6 . 5 w at t s  o f  2 4 -32 vol t s  DC p owe r . S can rate 
is 10 frame s -pe r-s e cond at 320 l ines -per-frame . The camera b ody i s  
1 0 . 6 inches l on g ,  6 . 5 inche s  wide and 3 . 4  inches de ep . The b ay onet 
lens mount permi t s  lens chan ge s  by a crewman i n  a pres surize d suit . 
Two lens e s , a wide angle l ens for clo s e -ups and large are as , and 
a l unar day lens for viewing lunar s urfac� features and activitie s 
in the near fie l d  o f  view w ith s unli gh t  illuminati on , w i ll b e  
provi de d  for the lunar TV camera . 

-more -
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AP OLLO 1 2  TV S CHEDULE 

DAY DATE E S T  GET COVERAGE 

F RIDAY NOV . 1 4  1 4 : 42 0 3 : 2 5 TRANSPOSI TION/DOCKING 

SATURDAY NOV . 1 5  1 7: 4 7  3 0 : 25 HYBRID TRAJ . /SPA CECRAFT INTERIO R  

MONDAY NOV . 1 7  0 2 : 52 6 3 : 30 EARTH � IVT , S/C INTERIO R  

20 : 5 2 8 1 : 30 P RE LOI-1 , LUNAR S URFACE 

2 3 : 22 84 : 0 0  LUNAR SURFACE 

TUESDAY NOV .  1 8  2 3 : 12 1 0 7 : 50 UN-DOCKING/FORMATI ON FLYIN G  

WEDNESDAY NOV . 19 0 6 : 0 2 114 : 4 0 LUNAR SURFACE EVA 

THURSDAY NOV . 2 0  0 0 : 42 1 3 3 : 2 0 EVA - 2 ,  EQUIPMENT JETTISON 

12: 3 7  ' 1 45 : 15 DOCKING 

FRIDAY NOV . 21 1 6 : 1 7  * 1 72 :  55 POST � TE I/LUNAR SURFACE 

SUNDAY NOV . 2 3  0 6 � 52 22 3 : 15 MOON - EARTH - S/C INTE RIOR 
-······ - - --

* Plans c al l  �or th is TV e vent to be re corded fo r l ater playb ack . 

DURATION 

1 + 0 5  

0 + 3 5  

0 + 5 0  

0 + 2 0  

0 + 3 0  

0 + 2 0  

3 + 3 0  

4 + 5 5  

0 + 3 0  

0 + 2 0  

0 + 30 

f\) 
\..0 
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APOLLO 12 SCIENTIFIC EXPERIMENTS 

The Moon ' s  surface is b omb arde d  b y  the s ol ar wind whi ch 
cons i s t s  o f charged particle s > mos t ly pro tons an d  e le ctrons , 
emanating from the Sun . There als o  e xi s t s  an inte rpl anet ary 
magnet i c  fie ld whi ch is c arrie d  from the Sun by the solar win d . 

The Earth has i t s  own magne t i c  field whi ch p rote cts it  
from the dire ct s tream o f  s olar w in d  charge d  parti cle s  and the 
s ol ar magne t i c  flux . The Moon , however� h as only a small o r  
ne gl igible magn e t i c  fie l d  of i t s  own . A s  a res ul t  t h e  Moon i s  
s ub j e ct t o  forces o f  the s ol ar wind , the s ol ar magne t i c  fie ld 
and , during certain t imes , t o  the Earth ' s  magne t i c  r.ield . 

Se ve_ral e xperiments in the Apollo Lunar Surface Experiments 
Package mLSEP ) wi ll meas ure thes e infl uen ce s b o th in s unlight 
and i n  darknes s  on  the Moon and , as the Moon pas s e s  through 
the region o f  the Earth ' s magnet i c  field (maronetosohere ) .  Othe r  
exp e riments wil l  ob tain informati on o n  t h e  physi c a2 prope rtie s 
o f the Moon ' s  surface and i t s  inte ri or .  

Th e  Lunar Surface Magnetome t er ( LSM) 

The s cienti fic obj e ct ive o f  the magnetome t e r  e xp eriment 
i s  to meas ure the magne t i c  fie l d  at · the l unar s urface . 
Charge d p arti c le s _ and the magne t ic fie l d  o f  the s olar wind 
impact dire ctly oa th e  l unar surface .  Some of the s ol ar wind 
parti cle s  are ab s orb e d  by the s ur face l aye r of the Moon . Others 
may be de fle cted aroun d th e Moon . The e le ctri cal propert i e s  o f  
the materia l  making up th e Moon de termine what happens t o  the 
magne ti c fie l d  when it h i t s  the Moon . If th e Moon is a perfe ct 
in s ul ator the magnet ic fie l d  wi ll pass through the Moon undis t urb e d . 
If there i s  mate �i al pres ent whi c h  acts as a condu c tor , e le ctric 
current s w i ll flow in the Moon . 

Two p os s ib le models are shown in the ne xt drawing . The 
e le c t ri c  current carrie d  by the s ol�r wind goes through the 
Moon and " c los e s " in the space surrounding the Moon , ( fi gure a ) .  
Thi s  current ( E )  gene rate s a magne t i c  fie l d  ( M )  as shown . The 
magne ti c rie ld carried in th e solar wind will s e t  up a sys tem or 
e l e ctri c current s in the Moon or al ong t he s urrace . These 
currents wi l l  generate anothe r  magnet i �  fie l d  which t rie s  to 
counteract the s o l ar wind fi e l d , ( fi gure b ) . This res ul t s  in 
a change in  the t o t al magne tic rie l d me as ure d at the lun ar 
s ur face . 

-more -
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The magnitude of this difference can be dete rmined by 
indepen dently measuring the magnet i c  fiel d  in the undisturb e d  
solar wind nearby , yet away from the Moon ' s  surface . I t  i s  
p lanne d t o  ob tain this data from Explore r  3 5 , t h e  unmanne d 
space craft n ow in lunar orbit . The value o f  the magneti c fie ld 
chan ge at the Moon ' s  surface can th en be use d  t o  de duce 
informat i on on the ele ctri cal prope rties of the Moon . This , 
in turn , c an be use d t o  better understan d  t he internal temp erature 
o f  the Moon and contrib ute to b e tter unde rs t anding o f  the ori gin 
and his tory of the Moon . 

The des:l gn 'of the t ri-axis flux-gate magnetome te r  and 
analys is o f  e xperiment data are th e responsibility of Dr . 
Charles P .  S onett - NASA/Ames Res earch C enter ;  Dr . '  Jerry 
Modise t t e  - NASA/Manne d  Spac e craft Cent er ;  and Dr . Palme r  
Dy al - NASA/Ames Resear ch Cente r .  

The magnet omet e r  consis ts o f  three magneti c sensors 
al i gned i n  three o rthogonal sensing axes , each lo cated at the 
end o f  a fibe rglass support arm e xt ending from a central 
stru cture . This stru cture houses both the experiment ele ctroni cs 
and the e l e ctro-me chani cal gimbal/flip unit whi ch allows the 
sensor t o  be pointed in any dire c tion for site survey and 
cal ibration modes . The astronaut aligns th e magne tome ter 
e xpe riment to within + 3 °  East -We s t  using a shadwo graph on the 
cent ral structure , an d to w i th in + 3 °  of the ve rti c al us ing a 
bubble le ve l  moun ted on the y sensor bo om arm . 

Si ze , weigh t  and powe r are as foll ows : 

Si ze ( in che s )  de ployed 

Weight ( pounds ) 

40 hi gh with 60 b e twe en s ensor 
h eads 

1 7 . 5  

Peak Power Requirements ( watts ) 

S i te Survey Mode 

S cienti fic Mo de 

Calibrat i on Mode 

11 . 5  
6 . 2  

1 2 . 3  ( ni ght) 

1 0 . 8  

The magne tome te r experiment operates in three modes : 

Site  Survey M o de - An ini tial s i t e  s urvey is performed i n  
each o f  t h e  thre e  sensing modes for th e p urpose of l o catin g and 
i den t i fy in g  any magne t i c  influences p ermanently inherent in the 
dep l oyment site so that they will not affe ct the interpre t ation of 
th e ME sensing of magne tic flux at the lunar surface . A l th ough no 
me as ur ab l e  lunar magne t i c f i e ld h as been dete cted t o  dat e , the 
p ossib il i ty o f  l o c ali ze d  magnetism remains ; thus this pre caution 
mus t  be taken . 
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S cien t i fi c  Mode � This i s  the normal operati ng mode wh erein 
the  s trength and d ire c t i on o f  the l unar magnet i c  fie l d  are me as ured 
cont inuou s ly . The three magnet i c  s ensors pro vi de s ignal output s 
p rop orti on al to  the inc i dence of magne t i c  fiel d  components 
p arall e l  to the i r  re spe ctive axe s . Each sens o r  will re cord the 
inten s i ty three t i me s  pe r s e con d  whi ch is fas te r than the magne t i c  
fie ld i s  e xpe cted t o  change . A l l  s en sors have t h e  c ap ab il i t y  t o  
sense over any one of thre e  dynami c ranges w i th a res olution o f  
0 .  2 gamma . *  

-10 0  to  + 1 0 0  gamma 

- 2 0 0  to  +2 0 0  gamma 

-4 0 0  t o  + 4 0 0  gamma 

�amma i s  a uni t  o f  inten s ity o f  a magnet i c  fie l d .  The Earth at 
the e quator , for e xample , i s  3 5  , o o'o gamma . Th e  inte rplane tary 
magne t i c  fi e l d  from the Sun has b e en re corded at 5 to 1 0  gamma . 

Calib ration Mode - Th i s  i s  pe rforme d automati c al ly at 1 2 -
h our inte rvals t o  determine the ab s olute accuracy o f  the 
magnetome t e r  s en s o rs and to corre ct any drift from the i r  
l ab oratory c alibrat i on . 

Lunar I onosphe re De te c to r  ( LID ) 

The s cienti fi c ob j e ctive o f  the Lunar I onosphe re Det e c tor 
i s  to s tudy the charged part i c l e s  in the l unar atmos ph ere . 
In conj un cti on with the Lunar Atmos phere De te ctor b o th charged 
an d neut ral part i c le s  wi l l  b e  mea s ured by  Apo l l o  1 2  ALSEP . 
Although the amount o f  materi al det e cte d i s  e xp e cte d to be  
ve ry smal l ,  knowledge o f  the lunar i onosphere dens i ty and 
compos i t ion will con t ribute to  the under s t anding o f  the Moon ' s  
chemi s try , radioactivity , and vol cani c acti vi ty and to the 
chemi c al comp o s i t ion of the s o l ar win d . E leme n t s  o f  the s olar 
wind are e xpe cted to be  the maj or ionosphere component , but 
ob s e rvation from Earth or l unar "hot spot s " s ugge s t  gas i s  
b e ing re leas e d  from the Moon . The impact  o f met e orite s on the 
l unar s ur face w i l l  v ap o ri ze b oth the mete orite and lunar surface 
mate rial . Whi le all the s e  factors contribute mate rial to  the 
l unar i onos phere an d  atmo sphere , force s are at work contributing 
t o  the ir e s c ap e , i . e . , the l ow gravity of the Mo on ,  the high 
thermal activi ty and the swee p ing s o l ar wind whi ch c an  remove as 
we l l  as con trib ute part i cl e s . 

The Lunar Ionosphere Dete ctor will help ident i fy the ioni zed 
charged e lements and mol e cul e s .  It wil l  als o  me asure the charged 
p art i cl e s  as the Moon p as s e s  through the. Earth ' s  magneti c fie l d . 
The e xperiment i s  als o  de s i gned t o  gi ve us a p re liminary value 
for the e l e ctric  fie ld of the lunar s urface . 

-mf'l l"'A -
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The ALSEP Lunar I ono sphere Det e c t or de s i gn and sub s e quen t  
d at a  analy s i s  a re t he re s p on s ib l i t i e s  o f  Dr . John Freeman and 
Dr . Curt Mi che l  b oth o f  Ri ce Uni ve rs it y . 

The LID util i ze s  a s up rathe rmal ion de t e c t o r  to de t e c t  and 
count p o s i t i ve i on s . It contai ns two curved p l at e  anal y ze rs 
t h at me asure the energy of p os i ti ve i on s . One curve d  p l ate 
analy ze r me as ure s  ions w i t h  an energy range from 0 . 2  e l e ct ron 
vol ts to 4 8 . 6  ( e . v . ) .  It contains a ve l o c i ty filter ( c ros s ed 
magne t i c  an� e le c tri� fie6ds ) t h at admi t s  ions w it h  ve l o c i t i e s  
from 4 x 1 0  t o  9 . 35 x 10 em/se c .  F rom t h e  ve lo c i ty data , 
th e mas s o f  the s ol ar w in d  p arti c l e s  in the ene rgy range from 
10  e . v . t o  3 5 0 0  e . v .  c ap b e  d e t e rmine d .  The mas s o f  th e s e  h i gh 
ene rgy p a rt i c l e s  from s ol a r  flare s  c annot b e  de termin e d  b e c aus e 
the an aly zer do e s not h ave th e ve l o c i ty s e le ctor . 

The w e i gh t  o f  the i n s trumen t  i s  1 9 . 6  p ounds , operat ional 
p owe r i s  6 0 w a t ts ,  and input volt age i s  + 2 9  VDC .  

Lunar Atmosph ere De t e c t o r  ( LAD ) 

Th e s ci ent i fi c  o b j e cti v� o f  th � Lunar Atmo s ph e re De t e c t or 
is t o  me as ure th e den s i ty ,  t e mp erat ure , and t h e  change s in th e 
lunar atmo s ph e re . The LAD b as i c al ly me as ure s t h e t o t al p re s sure 
o f  neut ral ( in ac t i ve ) p a rt i c l e s  whe re as the I ono s ph e re De te c t or 
me as ure s compo s i t ion o f  the i o n i z e d  ( act i ve )  part i cl e s .  Th e 
d ens i t i e s are e xpe c t e d t o  b ui l d  up on th e sun l i t  s i de and t o  
fal l o ff o n  the d ark s i de o f  t h e  Moon . Th e s e  me as ureme nts are 
e xp e ct e d  to c ontribute to unders t andin g o f  the p ro c e s s e s  which 
shape the lun ar s urfa ce . Th e  e ro s i o n al fe at ure s , re cogn i zed 
from the Ap o l l o  11 s o i l  s ampl e s , are produce d b y  forc e s  whi ch 
are not s imi l ar to p ro c e s s e s  known on Earth . 

The de s i gn o f  the experi men t and t he s ub s equen t  data analy s i s  
are th e re s p o�s i b i l i ty o f  Dr . Fran c is Johns on , S outhwe s t  Center 
for Advan c e d  Studie s and Mr . Dal l as Evans , NAS A  Manned Spa ce craft 
Cent e r .  

Th e  l unar atmo sphe re de t e c t o r  cons i s t s  o f  a cold c athode 
ion gauge as s emb ly , e l e c tron i c s  p ackage , and s t ructural and 
t h e rmal h ous i ngs . The neut ral p ar:t i cle s are i on i ze d and col l e c t e d  
b y  the cath o de , whi c h  i s  one o r  a p ai r  o f  s en s o r  e le c t rode s , 
and p ro du c e  a c urrent at the input ci rcui t ry o f  t he e le c t roni c s  
p roporti onal t o  the part i c l e  d ens i ty .  Th i s  s i gn al i s  amp l i fi e d  
and p ro ce s s e d  b y  the e l e c troni c s  fo r t ran smi s s i on t h rough the 
central s t ation b ac k  t o  Earth . The gauge t e mpe rature i s  me as ur e d  
directly and i s  ins e rt e d  int o the d at a  h and l i n g  c i r cui t ry . 

-more -
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Any one o f  s e ven di ffe ren t  dynami c ran ge s  may b e  s e le cte d , 
p e £�i t ting de t e £i� on of n e u tral atom dens i t i es ranging from · 

10 t orr t o  10 torr . The d�� i re d  s en s it i vity may b e  ch o se n  
b y  c ommand from E arth o r  b y  internal ad j us tme nt s .  

Th i s  e xp e riment w i l l  gi ve the p arti cle den s i t y  and t e mp e rature 
of the amb ient l un ar atmo s ph e re , i n cl u di ng any temp oral vari ati on s  
e i th e r  o f  a ran dom chara c t e r  o r  as s o ci at e d  w i th l un ar l o c a l  t ime 
o r  s ol ar a c t i vi ty . 

Ins trument p arame te rs are as fo l lows : 

Gauge ac c ur acy + 30 %  ab o ve 1 0 -10 t orr 

We i gh t + 5 0 %  b e low 1 0 -1 0  t o rr -

Ope rat ing Powe r 2 w atts 

Th e S o l a r  Wind S}2e c trome t e r 

Th e S ol ar Win d Spe c trome te r w i l l  me as ure the s t re n g th , 
ve l o c i t y  and d ire c t i on s  o f  t h e  e � e c t rons and protons whi ch 
e man ate from t h e  S un and re a ch the l unar s ur fa c e . Th e s o l ar 
wind is the maj or e xt e rn al force w orkin g on th e Moon ' s  s ur:face . 
Th e s p e ctrome t e r me as urement s  w i l l  h e l p  in t e rp r e t  the magne t i c  
:fi e ld o f  t h e  Mo on , the l un a r  atmos ph e re and t h e  anal y s i s  o f  
l un ar s ampl e s .  

Knowledge of th e s olar wind wi ll h e l p  us un der s t and th e ori gi n 
o f  the S un an d the p hy s i c al ?roce s se s  at work on the Sun , i . e . , 
the cre a t i o n  and a c c e l e r at ion o f  th es e  part i c l e s  and how the y  
propagate through int e rp l anet ary s p a ce . It has b e e n  c al cul at e d  
th at th e s o l ar w i nd p u t s  one kiloton of e n e r gy int o the Earth ' s  
magne t i c  fi e l d  e ve ry s e cond . Thi s  e n o rmous amo unt o f  e n e r gy 
i n fl ue n c e s  s uch Earth ' s proce s s e s  as th e auro ra , i on o s phere and 
we athe r .  Al though i t  re quire s twen ty minut e s  for a kilo ton to 
s t rike the Moon i t s  e f£e c t s  s h o u l d  be app ar en t  in many way s . 

In add i t i on t o  th e S ol ar Win d  S p e c t romet e r , an in de pe ndent 
e xpe rime n t  ( the Sol ar Wind Composition Exp e rimen t ) will c ol l e c t  
the g as e s  o f  the s o l ar wind ror re t urn t o  Earth for analy s i s . 

The des i gn o f  the s p e c trome t er and the s ub s e quen t dat a 
anal y s i s  are t h e re s pons i b i l i t y  o f  Dr . Conway Sny d e r , Dr . Douglas 
C l ay and Dr . Marc i a  Ne uge b a ue r  o r  the Jet Propul s i on L ab o rat o ry . 

-mo re -
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Seven i dentical modi fied Faraday cups { an instrument th at 
traps i on i zed particles ) are used to detect and collect so l ar 
wind electrons and protons . One cup is to the vertical , where­
as the remaining six cups s urround the verti cal where the angle 
between the normals o f  any two adjacent cups is appro ximately 
6 0  degrees . Each cup measures the current produced by the 
charged p article flux entering into it . Since the dups are 
identical , and i f  the particle flux is equal in each directi on , 
equal current w ill be produced in each cup . I f  the flux is 
n ot equal in each directi on , analysis of the amo unt o f  current 
in the seven cups will determine the vari at i on of particle flow 
wi th direct io n . Also , by successi vely changing the vol tages on 
the g rid o fc' the cup and measuring the corresponding current ,  
complete energy spectra o f  both electrons and protons i n  the 
solar wind are produced . 

Data from e ach cup is processed in the ALSEP data subsystem . 
'rhe measurement cycle is o rganized into 16 sequences o f  1 8 6  
ten . b i t  words . Th e  instrument w e i ghs 1 2 . 5  pounds , h as an input 
vo ltage o f  ab o ut 2 8 . 5  volts and has an average input p ower o f  
about 3 . 2  watts . The measurement ran ges are as follows : 

ctrons 

H i gh  gain modulat ion 
Low g ain modulation 

Protons 

H i gh gain modul ation 
Low gain modulation 

Field o f  View 

An gul ar Re s o luti on 

Mi nimum Flux De t e c t ab l e  

-more -

10 . 5  
6 . 2  -

1 3 76 e . v .  
81 7 e .  v .  

7 5  - 9 60 0  e . v . 

4 5  - 5 700 e . v .  

6 . 0 Steradians 

( ele c t ron volts ) 

1 5 ° ( approximately ) 

10
6 

p art i c le s /cm
2

/s e c 
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Solar Wind C ompos ition Experiment ( SWCE ) 

The s cienti f i c  obj ec t ive o f  the s o lar wind c ompos i t ion 
experiment is to determine the e lemental and i s otop i c  
comp o s i t ion o f  the nob le  gas s e s  i n  the s olar wind . ( This i s  
not an ALSEP experiment . )  

The s olar wind c ompos i t i on det e ctor e xperiment de si gn 
and s ub se quent data analys i s  are the res p onsi b i li t y  of : 
J .  Ge i s s  and P .  Eberhardt , Univer s i ty o f  Bern ( Swit zerl and ) ;  
P .  Signer ,  Swi s s  Federal Ins ti t ut e  o f  Te chnology ; with 
Profe s s or Geis s as s uming the re spons ib i lity of Principal 
Inve s tigator. 

As in Apo l lo 1 1 ,  the SWC dete ct or will b e  dep loyed on 
the Moon and b rought b ack to  Earth b y  the as tronaut s .  The 
d e t e c t or , however , wi l l  be expos e d  to the s ol ar wind flux for 
s evente en h ours ins t e ad of two hours as in Apollo 1 1 . Als o ,  
in the Apollo 1 1  mis s i on the det e ct or was found t o  b e  t oo 
c lo s e  t o  the working areas o f  the astronauts .  In Apo l lo 1 2 ,  
the detec tor w i l l  b e  p laced a s uffi cie nt di s t ance away from 
the LM s o  that it wi l l  b e  free o f  lunar dust kicke d  up b y  
astronaut activit y . 

The s ol ar win� compo s i t i on det e ct or cons i s t s  of an 
aluminum foi l  4 ft are a � and about 0 . 5  mi ls thick rimmed by 
Teflon for re s i s t ance to t e ar during deployment . A s taff 
and y ard arrangement will be used to deploy the foi l and t o  
maintain t h e  foi l approximate ly p erpendi cular t o  t h e  s olar 
wind flux . S o lar wind p art i c le s  wi l l  penetrate into the 
foi l ,  a llowing cosmi c rays t o  p as s  r ight through . The 
p arti cles wi l l  get firmly trapped at a depth of several 
hundred atomi c layers . After e xposure on the lunar s urface , 
the foi l  i s  ree led and returned t o  Earth . 

-more-
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Fie ld Ueology In�e stigat i ons 

The s ci enti fi c obj e c t ive s of the Apo l l o  F i e ld Geology 
Inve s tigations are t o  determine the c omp o s i t ion o f  the Moon 
and the pro c e s s e s  whi ch shape i t s  s urfac e s . This informa­
t i on wi l l  h e lp t o  determine the h i s t ory o f  the Moon and i t s  
relat i onship t o  the Earth . The early inve sti gati ons  t o  
underst anding the nature and origin o f  the Mare are limited 
by  mi s s i on c ons traint s . Apo l lo 1 1  vi s ited the S e a  of 
Tranquility (Mare Tranqui llitati s ) ,  Apo l l o  12 wi l l  s t udy the 
Ocean of Storms ( Oc e anus Pro c e llarum) . The re sult s of the se  
s t udie s  should h e lp e s tab li s h  the  nature of Mare-type areas . 

Geo logy inve s t i gati ons o f  the Moon actua l ly b e gan wi th 
the t e le s c op e . Sys t emati c  geology mapping b e gan ten years 
ago with a team of s cient i s t s  at the U . S .  Geologi cal Survey .  
Range r ,  Survey or and e sp e c ially Lunar Orb iter data enormous ly 
incre as e d  the det ai l  and ac curacy o f  the s e  s tudie s .  The 
Apollo 1 1  i nve s t i gations  repre s ent another enormous advance­
ment in providing new evidence on the Moon ' s  great age , i t s  
curious chemi s try , the surpris ingly high dens i t y  o f  t h e  lunar 
surface material . 

On Apo l l o  1 2 , almo s t  the entire s e c ond EVA wi l l  b e  devoted 
to the Fie ld Geology Inve s t i gations and the c o l le c t i on o f  
documented s amples . The s amp le locat i ons w i l l  b e  photographed 
b efore and after s amp ling . The astronaut s wi l l  c arefully 
des c rib e the s e t t ing from whi ch the s amp le i s  c o l le cted . 
Samp le s  wi l l  b e  t aken along the ray s o f  large craters . It  
i s  this mat erial , ej ected from gre at depth , whi ch wi l l  provide 
evidence on the nature of the lunar interior . In addit ion t o  
s p e c i fi c tasks , the as tronaut s will b e  free t o  phot ograph and 
s ample phenomena whi ch they j udge t o  b e  unusual , s igni ficant , 
and i ntere s t ing . The as tronau t s  are provided with a package 
of detai led photo maps whi ch they w i l l  use  for p l anning travers e s . 
Photographs wi l l  b e  t aken from the LM window . Each feature 
or family of features will  b e  des cribed , relat ing to fe atures 
on the photo maps . Areas and feature s where photographs 
should be t aken and repre s entat ive s amp le s  c o lle ct ed will b e  
marked o n  the maps a s  determined p rimarily b y  the as tronaut s 
but with input s from Earth-based geologi s t s . 

The Earth-b as�d geologi s t s  wi l l  b e  avai lab le t o  advi s e  
the as tronaut s in real- t ime and wi l l  work with the data 
returned , the pho t o s  the s amp les o f  rock and the astronaut s ' 
ob s ervations t o  re c o�s truct here on Earth the astronaut s r 
traver s e  on the Moon . 

-more -



-3 8 -

I f  landing a c c uracy permi t s ,  the Ap o l lo 12  as tronaut s 
p l an t o  vis i t the Surveyor I I I  s p a c e c raft . Analy t i cal re­
s u l t s  of lunar s amp l e s  c o l l e c t e d  from the Survey or I I I  s it e  
wi l l  b e  c omp are d  t o  chemi cal analys i s  made b y  t h e  Survey or 
alpha p art i c le b ack- s catter e xperiment . 

The F i e ld G e o logi c a l  Inve s t i gati ons are the re s p ons i b i l i ty 
o f  Dr . Eugene Shoemaker , Princ ipal Inve s t i gat or,  Cali forni a  
Inst itute o f  Te chnol ogy . H i s  C o- Inve s t i gators are 
Aaron Wat er s ,  Unive rs i ty of C a l iforni a ( Santa Cruz ) ;  E .  M .  
G oddar d , Unive r s i t y  of Mi ch igan ; H .  H .  S c hmi t t , A s tronaut ; 
T .  H .  F os s ,  NASA ; J .  J .  Renni l s on ,  Jet Prop u l s ion Lab oratory ; 
Gordon Swann , USGS ; M .  H .  Hait , U SG S ;  E .  H .  Holt , USG S ;  and 
R .  M .  Bat s on ,  USGS . 

Each a s t ronaut w i l l  c arry a Lunar Surface C ame ra ( a  
modified 7 0  mm e le c t ri c  Has s e lb lad ) .  The c amera has a 6 0  mm 
Bi ogon lena, wi th apertur e s  ranging from f/5 . 6  t o  f/45 . I t s  
focus range i s  from 3 f t  t o  infinity , with det ent s at the 
5 foot , 15 foot and 74 foot s e t t ings . The c ame r a  s ys t em 
i n c orp orat e s  a rigidly i n s t a l l e d  g las s p late b e ar ing a 
r e fe rence grid immed i at e ly i n  front o f  the image p l ane . A 
p o l ar i z ing fi lter attached t o  the lens o f  one o f  the cameras 
can b e  rotated  in 4 5 °  increment s for l i ght p o lar i zing s tudie s .  
On the fi rst EVA , e a ch magaz i ne wi l l  c arry 1 6 0  frame s o f  
c o lor f i lm .  For the s e c ond EVA , e ac h'" fi lm magazine w i l l  
c ontain 2 0 0  frame s o f  t hin-b a s e  b la ck and whi t e  f i lm . 

A gnomon , u s e d  for me tri c c ontr o l  of near f i e ld ( le s s  
than 1 0  feet ) s t er e o s c op i c photography , wil l  p rovide angular 
ori e nt a t i on re lative to the local ver ti cal . · Informati on on 
the d i s t ance s to ob j ec t s  and on the p i t ch , r o l l ,  and azimuth 
of the c amer a ' s  opt i c  axis are thereby inc lude d in e ac h  
photogr aph . The gnomon i s  a wei gh t e d  t ub e  s us pended verti­
c al ly on a t r i p od s upported gimb al 6 The tub e e xt ends one 
foot above the gimb al and i s  painted with a gray s ca l e  in 
b ands one c e nt ime t e r  wide . Phot o gr ammet ri c  t e chniques wi l l  
b e  us ed t o  produce three-dimens ional mode l s  and maps o f  the 
lunar s ur fa c e  from the angular and d i s t an c e  r elat i onship 
b e tween s pe c i fi c  obj e c t s  r e c orded on the fi lm .  

The Ap o l l o  b lack and whi t e  surface t e levi s i on c amera 
has two r e s o luti on mod e s  (32 0  s can l i ne s /fr ame and 1 2 8 0  
s c an l i n e s /frame ) and two r e s p e c t ive s c anning mode s ( 10 
frame s/s e c ond and 0 . 6 2 5  frame s/s e c ond ) . Wit h  the TV camera 
mounte d  on a tripod on the lunar s urfac e , the as tronaut s 
w i l l  b e  ab l e  t o  c onduct the e arly port ion of their travers e  
wi thin the f i e l d  o f  view o f  the lunar dayt ime lens . Thi s  
s urve i ll an c e  w i l l  p ermi t  Earth-b ound advis or s  t o  a s s i s t  i n  
any up- date o f  p re-mi s s i on p lans f o r  the l unar s ur fac e 
operati ons a s  s u ch as s is t an c e  i s  require d . 

-more-
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The 1 6  mm Data A cqui·s i t i on C amera will provide time­
s equence c overage from within the LM . It can b e  operate d  
i n  several .automati c  mode s ,  ranl?i:t:lg �rom 1 frame/s ec ond t o  
2 4  frame s /s e c . Shutt e r  s pe eds , . whi ch are independent o f  the 
frame rat e s , range from 1/1000  s e cond to 1/6 0 s e c ond . Time 
exposure s are also  pos s ib l e . Whi l e  a variety of' lens e s  is  
provided , the  18 mm lens wil l  b e  used t o  record mos t  of' the 
ge ol ogi cal activities in .  the 1 frame/se c  mode . 

The Lunar Surf'ace Close-up C amera w i l l  b e  used t o  obt ain 
high res o lution s t ereos c op i c  phot ographs  of the lunar s ur­
fac t  to provide fine s cah�. inf'ormat i on on lunar s o i l  and 
rock texture s . Up t o  1 0 0  s tereo pairs c an b e  e xposed on the 
preloaded roll of 35 mm c olor fi lm .  The handle grip enab l e s  
the as tronaut t o  operat e  t h e  camera from a s tanding position.  
The film drive and e le ct roni c flash are b at tery-op erated . 
Th e  camera photographs a .3 " x 3 11 are a  of the iunar s urf'ace . 

Geologi cal s amp ling equipment inc lude s t ongs , s coop , 
h amme r ,  and core tub e s . A 2 4-inch extens i on handle is  
provided 'for s everal or  the tools  to  aid the  astronaut in 
us ing them without knee ling . 

Sample return containers ( SRC ) h ave b een provided for 
return of' up to 40 p ounds e ach of lunar material for Earth­
b as ed analy s i s . The SRC ' s  are i dentical  to  the one s used on 
the Apollo 1 1  mis s i on .  They are machined from aluminum forgings 
and are de s igned to maintain an i nt ernal vacuum during the 
outb ound and return flight s . The SRC ' s  wi l l  b e  fille d  with 
repres entati ve s amp l e s  of l unar s urface  material , col le cted 
and s eparate ly b agged b y  the astronauts on t he ir t ravers e 
and documented by ve�bal des cript i ons and photography . 
Sub s urface s amp le s  wi l l  b e  ob t ained by  �s i ng d�ive tub e s  
16 inches long and one i nch in diameter . A few grams of 
mat erial wi l l  be preserved under lunar v acuum c ondi t i ons 
i n  a s p e c i al e nvironment al s ample c ontainer . Thi s  con-
tainer wi ll b e  opened for analy s i s  under vacuum c ondi t ions 
equivalent to that at the lunar surface . 

-more-
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Pas s ive Sei·s·mtc Experim:etit· ( 'PSE ) 

The ALSEP P as s ive S ei smi c Exp eriment ( PSE ) w i l l  measure 
s e i smi c act ivity of the Moon and obt a in informat i on on the 
phys i c al propert i e s  o f  the lunar cru s t  and interior . The PSE 
will detect  surface  t i lt produced b y  t idal deformat i ons , 
moonquake s ,  and met e or i t e  impac t s . 

The p a s s ive s e i smomet er design and subs equent e xperiment 
analys i s  are the respons ib i lity of Dr . Gary Latham and 
Dr . Mauri ce Ewing - Lamont-Doherty G e o logic al Obs ervatory ; 
Dr . George Sutt on - Univers ity of Hawaii ;  and Dr . Frank Pres s -
MIT .  

A s i mi lar p as sive s e i smi c exp eriment , deployed during 
the Apo l l o  1 1  f l i.gh t , utilized s o l ar energy t o  produce the 
p ower ne ce s s ary for its operat ion . Thus , it operated only 
during the lunar day . The ins trument for Apol l o  1 2  uti l i z e s  
nuclear p ower and c an operate c ontinuous ly . On Apollo 1 1 ,  an 
e l e ctroni c s  package s erved as the b as e  for t he s e ismometer , 
s omewhat i s olat ing the ins trument from the lunar s urfac e . 
The 'ALSEP instrument for Apo l l o  1 2  s it s  on a leve ling s t o o l  
whi ch provide s b e tter c ontact with t h e  lunar s urface . The 
Apo l l o  11 s e ismomet er had i t s  own s e l f-c ontained e le ctroni c s  
and transmi tter . The Apo l l o  12  instrument s ends i t s  s ens or 
re adings to the ALSEP c entral s t at ion whi ch c ombine s the 
inputs from a l l  the ALSEP e xp eriment s into the p roper format 
and transmi t s  the data b ack t o  Earth . Fals e s i gnals should 
be reduc ed by phy s i cally s ep arating the s e i s momet er from the 
e le ctroni c s . 

Aft er the two astronau t s  rej oin the c ommand module , the 
LM as cent s tage. wi l l  be j et t i s oned t oward the lunar s urface 
impact ing approximate ly 5 nauti c al mi l e s  s outh o f  the pre­
vi ous ly emp l a c ed ALSEP Pas s ive Sei smometer . Thi s  w i l l  provide 
a calibrated s ei smic e vent equivalent t o  one t on of TNT . 

There are three maj or phys i c al c omponent s of the PSE : 

The s en s or a s s emb ly c ons i s t s  of three long-period 
s eismomet ers with orthogonal ly oriented , c apac i t ance 
type s e i smi c s ens ors , measuring a long two hori z ont al 
axes and one verti c al axi s . Thi s  is mounted on a 
gimb al p latform as s emb ly . There i s  one short period 
s e ismometer whi ch has magnet type s ens ors . It  i s  
located dire c t ly on the b as e  o f  the sensor as s emb ly . 

-more-
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The leve ling s tool al l ows manual leve ling of the 
s en s or as s emb ly by the astronaut to within +5° , and 
f'inal leve ling t o  within 3 arc s e ccnds by contro!. 
motors . 

The thermal shroud cover s  and helps s t ab ilize the 
t emperature ot the sensor as s emb ly . Also , two radio­
i s otope heaters will protect the instrument from the 
e xtreme cold o f  the lunar night . 

-more-
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Dus t De te c t or 

The ALSEP D us t  D e te c tor i s  an enginee ring me asurement 
de s i gne d t o  de te ct the pre s e n ce of dust or debri s that may 
i mpinge on the ALSEP or ac c umulate duri n g  it s operating 
l i fe . 

The me as urement appar atus c on s i s ts o f  three c al ib r ated 
s olar c e l l s , one p ointing in eas t ,  wes t and ve rt i cal to face 
the e lip t i c  p ath of the Sun . The de te c tor i s  loc ate d on the 
central s t at i on .  

Dus t a c c umul at ion on the s ur face of the three s ol ar c e l l s  
w i l l  reduce the s ol ar i l l umination de t e c t e d  b y  t he ce ll s . 
The temperature of e ach cell wi l l  be me as ured and compare d 
with predi c ted val ue s . 

-more -
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Lunar Mul ti spe ctral Photography Exp eriment S-1 5 8  

The ob j e ctive of the Lunar Mult ispe c tral Photography 
E xperiment i s  to p hotograph the l unar s urface from orb i t  at 
four widely separate d wavel engths in the green , b l ue , red 
and in frare d p ort i on s  o f  the spe ctrum . Four 80mm Has se l ­
b lad c ameras e ach wit h  a di f fe rent fil t e r  are to b e  mounted 
in a ring att ached to the c ommand module hatch window . 
Black and white film wil l  be use d  in e ach c amera � 

Phot ography wi ll b e  c arrie d  o ut during the 2 7th and 
2 8th lunar orb i t s  by as t ronaut Rich ard Gordon while alone 
in the command module . An automati c  devi ce  wi ll trip the 
came ra shutters s i mul t aneous ly at 2 0  s e c on d  intervals . 
Vert i cal s trip photography and phot ographs of  p os si b l e  
fut ure l an ding s it e s  are p l anned .  

The re t urned fi lm wil l  b e  an aly zed b y  b oth p hotographic 
and c ompute r  me thods t o  produce s pe ci al l y  e nhan c e d  colo r  
comp o s ite  p rint s des i gne d  t o  reve al ,  a t  high res olution , 
s ub tle color s hading on the lunar s ur face th at cannot b e  
p erceived b y  the eye o r  s een on normal color fil m .  The re 
i s  good evidence  that the se  c o l or di fferen ce s are re l ate d 
t o  compos i ti on al vari at ions . The enhanced p i ct ure s will aid 
ge ologi st s  in pl anning for future s ampl e  col le ct ion and aid 
in e xt rapo l at i ng known c ompos i t i ons from re turne d  s amp l e s  t o  
o ther p arts o f  the Moon whi ch wi l l  n ot b e  vis i te d  b y  man . 

The p rincipal inve s tigat or i s  Dr . Ale xander F .  H .  Goe tz/ 
Bel l comm, Inc . C o-inve s t i gators are Mr . Fre d C .  Bil lingsley/ 
Je t Propul s i on Lab oratory ,  Dr . Thomas B .  McCord/Mas s achus e t ts 
Ins titut e o f  Te chnol o gy and Dr . Edward Yos t/Long I s l and 
Univers i ty . 

SNAP-2 7  

SNAP -2 7  i s  one o f  a s e ri e s  o f  radi o i s o t ope thermo­
e le ctri c gen erators , or at omi c b atte ri e s , deve l op e d  b y  the 
At omi c  Energy Commi s s i on under i t s  SNAP pro gram . The SNAP 
( Sy s tems for Nuclear Auxil iary P owe r )  p rogram i s  dire cted 
at deve l opment o f  generators and re actors for us e in sp ace , 
on l and and in the s e a . 

While  nucle ar he aters were use d  in the s e i s mome t e r  
p ackage o n  Ap ol lo 1 1 , SNAP - 2 7  on Ap ollo 1 2  wi l l  mark the 
fi r s t  use o f  a nucl e ar e le ctrical p ower sys t e m  on the Moon . 
I t  i s  de s i gne d  to provi de all the e le c tri c i ty for c ontinuous 
one-year ope rati on o f  the NA,SA Apo l l o  Lunar Sur face E xperi -
ment s Package . \ 

-more -
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A nuc lear p ower generator o f  di fferent de s i gn  i s  
provi ding p art o f t h e  p ower , along with solar cell s , for 
the Nimb us III s ate lli te whi ch was l aunche d  in April 1 9 69 .  
Nimb us I I I  repre s ent s the firs t use of a nuc le ar p ower 
s y s tem on a NASA s p ace craft . Other systems of thi s  t ype 
h ave als o b een use d  on Department of  De fense navi gati onal 
s at e l l i te s . Altoge ther , e i gh t  nuclear p ower s y s te ms , 
b e fore SNAP-2 7 ,  have b een l aun ched in the Unit e d  St ate s  
s pa ce progr am .  

The b as i c  SNAP - 2 7 un i t  i s  de s i gne d  to produce a t  le as t 
6 3  e le ctri c al watt s of  p ower for the Apollo 12  lunar surface 
e xperiments .  It is a cylindri cal generat or , fuele d with 
the radi o i s ot op e  p lutonium 2 3 8 .  It i s  ab out 1 8  inche s high 
and 1 6  inche s in di ame ter , i ncl uding the heat radiating fins . 
The generat or , making maximum use o f  t h e  l ightwe igh t  materi al 
b e ry l l i um ,  wei gh s  about 2 8  p ounds unfue le d .  

The fue l  cap s ule , made o f  a s uperalloy materi al , i s  1 6 . 5  
inches long and 2 . 5  inches in di ame ter . I t  wei gh s  ab out 1 5 . 5  
pounds , of  whi ch 8 . 36 pounds repre sent fue l . 

The p l utoni um 2 3 8  fue l is fully oxidi ze d  and i s  chemi ­
c al ly and b iolo gi c ally iner t . 

The rugged fuel c ap s ule  i s  c ontained within a graphi te 
fue l cask from l aunc h  through lunar l anding . The c ask i s  
de s i gned t o  p rovide reen try heat in g  p rote c ti on and adde d 
cont ainment for the fuel c ap s ule  in the unl ikely e vent o f  an 
abort ed mi s s i on .  The cylindri cal c ask with hemi s pheri c a l  
ends inc ludes a p rimary graphi te h e at shi el d ,  a s e condary 
b e ry llium thermal shi e l d , and a fuel c ap s ul e  s upport s tructure 
made of t i t an i um and Inc onel materi al s . The c ask i s  2 3  
inche s long and 8 inche s in di ameter and wei gh s  ab out 2 4 . 5  
pounds . With the fue l cap s ule ins tal le d ,  i t  wei gh s  about 
40 p ounds . I t  i s  mounte d  on the l un ar module de s cent s tage 
b y  a t i tani um s upport s tructure . 

Once the lunar module i s  on the Moon , an Apo l lo as tronaut 
wi ll remo ve the fue l c ap s ule  from the cask and ins e rt it into 
the SNAP - 2 7  gene rator which wi ll h ave b e e n  p l ac e d  on the 
l unar surface n e ar the modul e . 

The spon t aneous radioacti ve de c ay o f  the pluton i um 2 3 8  
within the fue l  c ap s ule generat e s  heat i n  the .  generator . 
An as semb ly of  4 4 2  l e ad te l l uri de t hermo e le c tri c element s 
conve rts this h e at - - 1 4 80 thermal wat ts  - - dire ctly into 
ele ctri c al ene rgy -- at l e a s t  6 3  wat ts . There are no moving 
part s . 

-mo re -
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The unique properties o f  p lutonium 2 3 8  make i t  an 
e xc e l lent i s o t ope for us e  in s p ace nucle ar generators . 
At the end o f  almo s t  9 0  ye ars , p l ut onium 2 3 8 i s  st ill 
s upplying half of i t s  ori ginal he at . In the de c ay p ro ce s s , 
p l ut onium 2 3 8 emi t s  mainly the nuc l e i  o f  hel ium ( alpha 
radi ation ) ,  a very mi ld type o f  r adi ati on with a short 
emi s s i on range . 

Be fore the use  of the SNAP -27 system in the Apo llo 
program was authori ze d ,  a thorough review was con duct e d  
t o  as s ure t he he al th and s afety o f  pers onne l invo l ve d  i n  the 
l aunc h  and o f  the general p ub l i c . Extensive s afety analyse s 
and te s t s  were conducted which demons trate d that the fuel 
woul d b e  s a fe ly c ontaine d under almo s t  al l cre dib le a c c i dent 
condi t i ons . 

Contr actors for SNAP-2 7 

General Ele c tri c  Co . ,  Mis s i le and Spa ce Divi s i on ,  
Phi ladelphi a ,  Pa . ,  des i gne d ,  de ve lope d and fabri c ated the 
SNAP- 2 7  generat or for the ALSEP . 

The 3 M  Co . ,  S t . P aul , Minn . , ·fab ri c ated the thermo­
elect ri c  e l ement s and as semb l e d  the SNAP - 2 7  generat or . 

S o l ar Di vi s ion o f  Inte rnati onal H arvester , S an Di e go , 
Cal i f . , fab ri cated the generat or ' s  b e ry l l i um s t ructu re . 

H i t c o , G ardena ,  C al i f . ,  fab ri cated the graph ite 
s truct ure for the SNAP -2 7  Graphi te LM Fue l  .Cask . 

S andi a C orporat i on , a s ub si di ary of We s t e rn  Ele c t ri c ,  
ope rator o f  AE C ' s  S andia Lab orat ory , Alb uquerque , N . M . , 
provided te c hni c al dire c t i on for the SNAP -2 7 program . 

S avannah Rive r L ab oratory , Aiken , S outh C arolin a , 
operat e d  b y  the DuPont Comp any for the AEC , prepared the 
raw p l ut onium fue l . 

Mound Lab o rat ory , Mi ami sburg , Ohi o ,  ope rat e d  b y  Mon­
s an t o  Re s e arch Corp . , for the AEC , fab ri cate d the raw fue l 
into the fin al fue l form and enc ap s ul ated the fue l . 

-more -
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PHOTOGRAPHIC EQUIPMENT 

Sti ll and mot i on picture s wi ll b e  made of mos t  space ­
c ra ft mane uvers , c rew l un ar s urface act i vi ti e s ,  and mapping 
phot o s  from o rb i t a l  alti tude t o  aid in p l anning future . 
l anding mis si ons . During luna r  s urface activi t ie s ,  emphas i s  
wi l l  be o n  photographi c do cumentation o f  lunar s urface 
features and l un ar material s ampl e  collect i on . 

Camera equipment s towed in the Apol lo 12 c ommand mo dule 
consi s t s  o f  one 7 0mm Hass e lb l ad e le c tri c camera for general 
pho t o graphy , the four- came ra lunar multispe ctral c amera 
as semb ly for t he S- 15 8 e xperimen t ,  and a 16mm mot i on p i cture 
came ra . The S-15 8 e xpe riment camera gro up consi s t s  o f  four 
H as s e lb l ads s i de -by-side on a common moun t , each fitte d with 
a di ffe re nt fi lter and type o f  fi lm . A s imi l ar e xp eriment 
was flown as S-0 6 5  Earth mul tispe c tr a l  phot ography on 
Apo l l o  9 .  

S-15 8  e xperiment obj ec tive s are : gathering o f  lunar 
s urface c olor var i at i on data for ge ologi c  mapping ,  c orre l at i on 
o f  pho t os with spe ctral refle ct ance o f  returne d samples as a 
po s s ib le means of de termin ing s urface c ompos i ti on with orb it al 
photography , p o t ential l andi�g site phot ogr aphy (Fra Mauro , 
De s c art e s , L aLande ) ,  an d  c ompari s on o f  lunar re fl e ct an ce 
variation and wave length s . 

Came ras s towe d on the lunar mo dule are two 70mm Has se l ­
b l ad dat a  c ame ras fitte d with 6 0mm Ze i s s  Me tri c l en s , a 16mm 
mot i on p i cture c ame r a  fitte d wit h a l O mm  lens , an d  a c l o s e up 
s t ereo came ra for ge ologi cal phot os on the l un ar surface 
whi ch is s t owe d in the MESA on the LM de s c e nt s t age . The LM 
Has s e lb l ads have c rew che s t  mount s that le ave both hands free . 

The. command module Has s e lb l ad e le ctri c camera i s  normally 
fi t t e d  wit h an 8 0 mm f/2 . "8 Zei s s  P l an ar lens , b ut b ayonet ­
mount 2 5 0mm and 5 0 0mm lens may b e  sub s t i t ut e d  for s pe cial 
t asks . The 8 0 mm  lens has a fo cus s ing range rr·om three fe e t  t o  
infini ty and has a fiel d. o f  view o r ·  3 8  degre e s  verti c al an d  
hori z ont al o n  the s quare-fo rmat film frame . Ac ce s s ories for 
the command module Has s e lb l ad inc lude a spo tme te r ,  inter­
valome t e r ,  remote c on t ro l  .cab le , ·and film magazines .  
Hasselb l ad s hutter spee ds range from t ime e xposure and one 
s econd t o  1/5 0 0  se c on d . 

The Maurer 1 6 mrn  moti on p i cture camera in the command 
modul e  has len s e s  o f  5 ,  18 and 75mm avai lab le .  The c ame ra 
we i ghs 2 . 8  p ounds wi th a 1 30 -foot fi lm magazine at t ached . 
A cc e s s orie s in c lude a right-angl e  mirro r , a p ower cab l e , and 
a s e xt ant adap ter which all ows the c amera t o  use the navi­
gation s extant opt i c al system.  Thi s c ame ra wi l l  be mounted 
in the ri ght-hand window to re cord de s cent and l anding and 
the two EVA peri ods . 

-more-
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The 35mm s t ere o closeup camer a  s t owed i n  the LM MESA 
s hoot s 24mm s quare s te re o  pairs with an image s c al e  o f  
one-hal f actual s i ze . The came ra i s  fi xe d fo cus and i s  
e quipped wi th a s tand-off hood t o  pos i t i on the came ra at 
the proper fo cus di s t ance . A l ong handle p e rmit s  an EVA 
c rewman t o  p o si t i on the camera wit hout stoop ing for sur­
face ob j e ct photography . De tai l  as smal l as 40 mi crons 
c an b e  re c orde d .  The camera all ows phot o graphy o f  s i g­
n i fi can t  s urface s tructure whi ch would remain int act · only 
in the lunar environment ,  such as fine p owdery depo s i t s , 
c ra cks or h ole s ,  and adhes i on o f  part i c le s . A b at tery­
p owe red e le ct roni c  flash provide s i lluminati on , and film 
c ap a ci ty is a minimum o f  1 0 0  s t e re o  p airs . 

-more-
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LUNAR DESCRIPTION 

Terra in - Mountainous and crater-p itte d , the former 
rising as high as 2 9  thousand feet and the latter rangi ng 
from a few inche s t o  1 80 mi les in diameter . The crat�rs 
are thought t o  be formed primarily by the impact o f  
me teorit e s . The. surface i s  c overed with a l ayer of fine-

. gra ined material resembling silt or sand , as well as smal l 
r o cks and b oul ders . 

Environment - No air , no wind , and no mois t ure . The 
tempe rature ranges from 2 4 3  degrees F .  in the two-week lunar 
day to 279 degrees below zero in the two-week lunar night . 
Gravity is one-sixth that of Earth . Mi crome te oroids pelt 
the Moon s ince there is n o  atmosphere to b urn them up . 
Radiati on might present a problem during peri ods o f  unus ual 
s olar a ct ivity . 

Far S i de - The far or hi dden s i de o f  the Moon no l on ger 
i s  a complete mystery. I t  was first photographed by a 
Russian c ra ft an d  sin ce then has been ph otographed many 
time s , part i cula rly from NASA ' s  .'f:sunar Orbiter and Apo ll o  
spa ce cra ft . · 

Origin - There i s. s ti l l  no agreement among s cientists 
on the o rigin o f  the Moon. The thre e theorie s :  ( 1 )  the 
Moon on ce was part of Earth and split off into i ts own 
orb it, ( 2 )  it evolved as a separate body a t  the same time as 
Earth , and ( 3 ) it formed �l s ewhere in spa ce and wandere d 
unt il it was captured by Earth ' s  gravitational fiel d .  

D iameter 

Circ umferen ce 

Di s t an c e  from Earth 

Surface temperature 

Surfa ce gravity 

Mas s 

Vol ume 

Lunar day and n ight 

Mean ve l o ci ty in orb i t  

Physi c al Fac t s  

2 ,160 miles ( about 1/4 · that of Earth ) 

6 , 790 m i les ( about 1/� that o f  Earth ) 

2 3 8 , 857 miles ( me an ;  221 , 4 6 3  minimum 
t o  2 5 2 , 71 0  maximum) 

+24 3 ° F  ( Sun at zenith) -2 7 9 °F ( night ) 
1/6 that of Earth 

1/lOOth that of Earth 

l/50th that o f  Earth 

14 Earth days e ach 

2 , 2 87 miles-per-hour 

-more-
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1 . 4 8 mi le s -per-s e c ond 

2 7  day s , 7 hours , 4 3  minute s  

Apoll o  1 2  Landing S i te 

The p rimary l anding s i te for the Apollo 12  i s  de s i gn ated 
Site 7 ,  located in the O ce an o f  S torms at  2 . 9 4 °  s outh l at i ­
t ude by  2 3 . 4 5 °  we s t  longi tude - - ab out 8 30 nm west o f  Ap ollo 
1 1 1 s l anding s i te l as t  July in the Se a of  Tranqui l ity . 

Shoul d  the Apo l l o  12  l aunch b e  del ayed b e y ond N ovemb er 
1 4 , a s e c ondary s i t e  at 2 °  north l at it ude b y  4 2 °  w e s t  
longitude would b e  t arge t e d  f o r  a N ovemb e r  1 6  l aunch . The 
se condary s i t e  i s  de s i gnat e d  Site  5 .  

Apollo 1 1  landed at S i te 2 on July 2 0 ,  19 6 9 .  Act ual 
l anding t o o k  p l ace at 0 ° 4 1 ' 15 11 north l at i t ude b y  2 3° 2 6 ' e as t  
l ongi tude , s ome 6 , 8 70 meters we s t  of  the S i t e  2 e l l ipse cent er . 

A p o s sible added b onus to  a p inpoint Apo l l o  1 2  l anding 
w i l l  be the S urveyor III space craft lo cate d on the inner s lop e 
of  a crater at 3 . 3 3 °  s o ut h  latitude b y  2 3 . 17 °  we s t  longi tude , 
1 , 1 1 8  fee t  from the Apo l lo 12  aiming p o int . Re trieval o f  
Surveyor component s  e xp o s e d  t o  almos t t hree y e ars i n  the lun ar 
e nvironment i s  a low-pri o ri ty ob j e ctive of Ap ollo 12 , c oming 
after s ample colle ction , EVA operati ons , ALSEP deployment , 
and e xp an s i on o f  lunar e xp l o rat ion b e gun b y  Apo l lo 1 1 . 

-more-



-5 0-

SATURN V LAUNCH VEHICLE 

Th e  l aunch veh i cle  for th e Apo l l o  1 2  mi s s ion i s  e s s ential l y  
the s ame a s  that fo r  Apol lo 1 1 . The numb e r  o f  instrumentat i on 
me asurements ,  1 , 36 5 , on AS-5 0 7  i s  only 1 7  more than were t aken 
on the vehi cle  t hat l aunched the space craft on the fi rs t l unar 
l an ding mi s s ion . 

Firs t St age 

The Marshall Space Fligh t  Center and The B o e in g  C o . j oint ly 
de ve loped the 7 . 6-mi l lion ' pound thrus � firs t s t age ( S-I C )  o f  the 
Saturn v .  Maj o r  s tructural c omponents inc lude the forward s k i rt , 
o x i di ze r  tank , intertank s tru ct ur e , fue l  t ank and thrus t s t ructure . 
Th e  normal p ropel l ant flow rate to the five F-1 engines i s  
2 9 , 36 4 . 5  pounds ( 2 , 2 3 0  gallons ) p e r  s e cond . F our o f  the e ngines 
are mounte d  on a ring at 90 -degree inte rval s . Th ese  four are 
gimb al l e d  t o  c ont rol the ro cke t ' s  attit ude in fli gh t . The fi fth 
engi ne i s  mounted ri gi dly in the cent e r . 

S e c ond St age 

Th e  s e c ond s t age ( S-II )  i s  b ui l t  b y  the Sp ace Divi s i on o f  
N orth Ame ri can Ro ckw e l l  Corp . at Seal Beach , Cal i f . Its maj o r  
s t ructural comp onents inclu de the forward skirt , the liqui d 
hydroge n  and l iquid o xygen t anks ( s ep arat e d  by an insulated 
common b ulkhe ad ) , the thrus t s tructure and an inters tage s e ction 
that conne c t s  the first and s e cond s tage s . 

Four o.f the s tage· ' s five J-2 engi ne s  are mounted on 
.foo t  diame t e r  ring . The s e  four may b e  gimb al l e d  through 
or minus s e ven de gree patte rn for thrus t ve ctor c ontrol . 
engi ne i s  mounte d rigi dly on t he s t age c en t e rl ine . 

Th ir d  St age 

a 1 7 . 5 -
a plus 

The fi fth 

The McDonnel l  Douglas A s tronaut i cs C o . at Hunt ington Beach , 
Cal i f .  p ro duce s the third s tage ( S-IVB ) . I t s  maj or s t ructural 
component s  include aft inters tage and skirt ! thrus t s truc ture � 
p ro pe l l an t  t anks with common b ul kh e ad ,  forward skirt , and a s ingle 
J-2  engine . 

Insultation be tween the s t age ' s  p rope l l ant t anks i s ne ce s s �ry 
b e c aus e the liqui d  o xy ge n , at ab out 2 9 3  de gre e s  b el ow zero 
Fahrenhei t ,  is warm enough , rel a tively , t o  h e at the l iquid 
hydroge n , at 4 2 3  �e gree s  b el ow ze ro ,  and c ause e x c e s s i ve 
vapori zation . 

The g imb ale d  J-2  e ngine t hat powe rs the s tage i s  c ap ab l e  
o f  a maximum o f  2 30 , 0 0 0  pounds o f  t hrus t .  O n  t h e  Apo l l o  1 2  
mi s s i on th e thrus t range will b e  from 1 7 6 , 9 82 to 2 0 7 , 2 5 6  p ounds . 
Th e  S-IVB , c apab l e  o f  s hutdown and re s tart , w i l l  p ro vi de p ropul s i on 
twi ce during the Ap ollo 1 2  mis s i on .  

-more -
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FIRST STAGE (S -IC ) 

Diameter - - - - - 33 feet 
Height - - - - - - 1 3 8  feet 
Weight --- - - - 5 1 030171� lbs .  fueled 

287,850 lbs .  dry 
Engines - - - - - Five F - 1  
Propellants - - Liquid O:ll:ygen (:3,3o8,605 lbs . ,  

340, 53 1 gals . )  RP- 1  (kerosene) 
( 11428,855 lbs . ,  2,09 ,  792 gals . ) 

Thr ust - - - -- - 7 , 620, 427 lbs .  at liftoff 
SECOND STAGE {S-ll} 

TH I RD STAGE 
(S· IVB) Di8.meter - - - - - 33 feet 

' Height - - - - - - 8 1 . 5 feet 
Weight - - - - - 1, o6o,420 lbs .  fueled 

80,220 lbs .  dry 

t: 
� 

Engines - - - - Five J -2 
Propellants - - Liquid oxygen (i8201 7.10 lbs .  , 

86, 2 0 8  gals . )  liquid hydrogen 

!::j { 158,230 lbs . ,  282 ,  543 gals . ) 
u Thrust - - - - - - 1 , 1 0 1 , 1 3 5  to 1 , 1 6 1 , 4 1 4  lbs .  
:I: LtJ Interstages·-- 11,465 
> 
:I: THIRD STAGE (S-IVB) 
u :z Diameter - - - - Z 1 .  7 feet ::::> 
:5 
> 
:z 

Height - - - - - - 58 . 3  feet 
Weight - - - - - - 262,070 lbs .  fueled 

251050 lbs .  dry 
0:: ::::> FIRST STAGE < 

Engine -- - - - - One J -2 
Prope llants -- Liquid oxygen ( 18$1,900 lbs .  

V'l (S-IC) 1 9 , 7 6 6  gals . }  Liquid hydrogen 
(43, 500 lbs . ,  77, 6 7 1  gals . ) 

Thrust - - - - - - 1 76 , 9 82 to 2 07 , 2 56 lbs .  
!nterstaJie - -- 8, 03 5 lbs .  
INSTRUMENT UNIT 

Diame�'r - - - - -2. 1 .  7 feet 
Height � - - - - - 3 feet 
W eight - -- - - - - 41275 lbs. 

NOTE: W eigbta and measure s  given above are for the nominal vehicle configura­
tion for Apollo 12. The figures may vary s lightly due to change s before launch 
to meet changing conditions . Weights o£ dry stages and propellants do not equal 
total weight because frost and miscellaneous s maller items are not included in 
chart. 

-more -
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Ins trument Uni t 

The ins trument unit ( IU) cont ains the navi gation , guidan ce 
and control e quipment t o  s te�r the vehi c l e  through i t s  Earth 
orb it s  and into the final trans lunar t raj e c to ry maneuve r . The 
six maj or s y s tems are 's tructural , thermal contro l , guid an ce and 
c ontrol , me asuring and telemetry , rad i o  frequency , and e le ctri c al . 

In addition t o  n avi gat i on , gui dan c e , and control o f  the 
vehi cle the ins trument imi t  provi de s me as urement of the veh i cl e  
performance and environment ; dat a  transmi s s i on with ground 
s t ations ; radi o tracking o f  the veh i cle ; che ckout and monitori ng 
o f  vehi cle functi ons ; ini t i at i on o f  stage functi onal s e quenc i ng ; 
det e c t i on o f  eme rgen cy si tuati o�s ; p ower s torage and network 
dis t ribution o f  it s e le c tri c p ower s y s tem; and che ckout o f  pre ­
fl igh t , laun ch and flight func ti ons . 

A p ath-adap t i ve guidance s cheme i s  us e d  in the Saturn V 
instrument uni t . A programme d  traj e cto ry i s  us ed during fi rs t 
s tage b oo s t  wit h  gui dan�e b eginning 0nly aft e r  the veh i cle has 
le ft the · atmosphere . Thi s  prevent s movements that might caus e , 
th e veh i c l e  t o  b re ak apart whi l e  attempting , to c ompens ate for 
winds , j e t  s tre ams , and gus ts e n countered in the atmos phe re . 

I f  aft e r  s e cond s tage i gn i t ion the veh i c le de viate s from 
the optimum traj e c tory in climb , the vehi cle de rive s and corre cts 
to a new traj e c t o ry .  

The S T- 1 2 4M ine rti al plat..i:'orm-- the he art o r  the n aviga t i on , 
gui dan ce and contro l sys tem--provides s pace-fixe d  re ference 
coordinat e s  and me as ure s acce leration along the three mutually 
p e rpendi cular axe s or the coordin ate sy stem. I f  the ine r t i al 
p l at f'orm fails durin g b oos t , space craft s y s tems continue gui dance 
and control !'un c t i ons f'or the rocket .  Afte r se cond s t age 
i gnition the crew c an  manually s te e r  the_ s pace veh i cle . 

Inte rnat ional Bus ine s s  Machine s Corp . , i s  prime cont rac tor 
for the ins t rument uni t . 

Propul s ion 

The 37 rocket engine s o f  the S aturn V h a ve t hrus t  rat ings 
rangi ng from 7 0  pounds t o  more th an 1 . 5  mil l ion pounds . Some 
engines b urn liquid prope llants , o the rs us e s o l i ds . 

Engines in the rirs t s t age de ve l op appro ximately 1 , 52 4 , 0 85 
pounds o f'  thrus t e a ch at li fto�f , b ui l din g up to ab o ut 1 , 8 0 8 , 5 0 8  
p ounds b e fore cutof'� . The clus ter o f  five engine s gi ve s the 
f'ir s t  s t age a thrus t range of f'rom 7 , 6 2 0 , 4 2 7  pounds at l ifto ff' 
t o  9 , 0 4 2 , 0 4 1  p ounds j us t  b e fo re center engine cutoff . · 

-more -



- 5 2 -

The F-1 e ngine we i gh s  almo s t  1 0  t on s , i s  more than 1 8  
feet  hi gh and h a s  a n o z z le -e xit  diame t e r  o f  ne arly 14 fee t .  
The engine cons ume s almo s t  thre e  t on s  o f  prope llant per se cond . 

' 

The firs t s tage has ei gh t  s o l id-fuel retrorocke t s  whi ch 
s e p arate the s tage from the se cond s tage . ·  Each ro cket produ c e s  
a thrus t of 8 7 , 9 0 0  pounds f o r  0 . 6  s e cond .  

The s e cond s t age engine thrus t varie s  from 2 2 0 , 22 7  to 
2 32 , 2 8 3  during this fli gh t . The 3 , 50 0 -pound J-2 is more 
e ffi c ient than the F-1 b e cause i t  b urns the hi gh-energy fuel 
hydrogen . F-1 and J-2 engine s  ar� produced b y  the Rocke t dyne 
Divis ion o f  North American Rockwel l  Corp- . 

The s e cond s t age h as four 2 1 , 0 0 0 -p ound-thrust s o l id fue l 
ul l age rockets  to  s e ttle l iquid p rope l l ant in the b ot to m  of  the 
main tanks and h e l p  att ain a " cl e an 11 s eparation from the first 
s t age . F our re t.roro cke t s  are l o c ate d i n  the S-IVB aft inte rs t ag e  
{whi ch neve r  s ep arate s from the S-II ) to s e p arate the S -I I  from 
the s-IVB . There are two j e tti s onab le ull age rocke ts  for 
propel l ant s e t tling p ri o r  to e ngine i gni t i on . Eight s mall e r  
engines i n  t h e  two auxi l i ary propuls i on sy stem module s  on the 
S- IVB s tage p rovi de 3-axis attitude control . 

-more-
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COMMAND AND SERVICE MODULE S TRUCTURE , SYSTEMS 

The Apollo space craft for the Apollo 1 2  mis s ion i s  compri s e d  
o f  C ommand Module 1 0 8 , Servi c e  Module 1 0 8 ,  Lunar Module 6 ,  a 
s pace craft-lun ar module adapter ( SLA) and a l aunch e s c ape s y s t em .  
The SLA hous e s  the l unar module and s erve s  as a mating s t ructure 
b e twe en the Saturn V inst rument uni t  and the LM.  

Launch Es c ape Sys tem ( LES ) -- P ropels c ommand mo dule t o  
s afety in· an ab orted l aunch . I t  h as three s o l i d-propellant 
ro cket motors : a 1 4 7 , 00 0  pound-th rus t l aunch e s c ape s y s tem 
mot or , a 2 , 4 0 0 -poun d-thrus t p it ch contro l  moto r , and a 31 , 5 0 0  
p ound-thrus t tower j e tti s on motor . Two canard vanes deploy 
to·  turn the command module aerodynamic al ly to an attitude with 
the h eat-shield forward . The syste m . i s  3 3  feet t all , four feet 
in diame ter at the b as e , and wei gh s  8 , 9 4 5  pounds . 

Command Module ( CM )  S tructure -- The command module i s  a 
p re s s ure ve s s e l  encas e d  in heat shields , cone-shaped , wei ghing 
1 2 , 36 5  p o unds . 

The command module con s i s t s  o f  a forward comp artmen t  whi ch 
contains two reaction cont rol engine s  and c omponents of the Earth 
l anding s y s tem; the crew compartment or inner pres sure ves se l  
cont aining c rew ac como dati ons , control s  and dis p l ay s ,  and many 
o f  the space c raft s y s tems ;  and the aft compartment hous ing ten 
rea c t i on control engines , propel l ant tankage , heli um tanks ,  w ate r 
tank s , and the CSM umb i l i cal c ab l e . The crew compartment contains 
2 10 c ub i c  fee t  o f  hab it ab le volume . 

Heat-shields around the three compartments are made o f  
b razed s tainles s s teel honey comb with an oute r  l ayer o f  phenoli c  
ep oxy res in as an ab l at i ve mate ri al . 

CSM 1 0 8  and LM-6 are equipped w i th the prob e -and-drogue 
docking h ardware . The probe as s e mb l y  i s  a powe re d  folding 
coup l ing and. imp a c t  att entuating devi ce mounted in the CM 
tunnel that mat e s  with a coni c al drogue mounte d  in the LM 
dockin g  t unne l . After the 1 2  automat i c  do cking latches are 
checked fol l owing a do cking maneuve r , b oth the prob e and 
dro gue are removed to allow crew tran s fe r  b e tween the CSM and 
LM . 

Service Module ( SM)  Structure -- The s e rvi ce module for 
the Ap ollo 12 mis s i on will weigh 5 1 , 1 0 5  poun ds . Aluminum 
honey comb pane l s  one inch thi ck form the outer skin , and 
milled aluminum radi al b e ams s ep��a'f:;e the int e rior :J,.nto s i x  
s e ctions around a cent"ral cylinder c ontaining two hel ium sphere s , 
four s e cti ons containing s e rvi ce propul s ion s ys tem fue l -oxi d i z e r  
t ankage , another cont aining fue l cell s , cryogen i c  oxygen and 
hy drogen , and one s e ctor e s s ent i ally empty . 

-more-
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Space craft-LM Adapter ( SLA ) S tructure -- The space craft LM 
adapter i s  a truncated cone 2 8 fee t  long t apering from 2 6 0  inches 
d i ameter at the b as e  to 154 inches  at the forward end at the 
· s e rvi ce module mating line . The SLA we igh s 4 , 0 0 0  pounds and 
hous e s  the LM during l aunch and Earth orb i t al flight . 

CSM Sys tems 

Guidance > Navigati on and C ontro l  Sys tem ( GNCS ) -- Me asure s 
and c ontrol s  s pace craft pos ition , att itude , and velocity , 
c al c ul ates t raj e c tory , contro l s  s pace craft p ropul s i on system . 
thrus t vec tor , and di s p l ays ab ort . dat a .  Th e  gui dan ce s y stem 
c on s i s ts o f  three sub s y s tems : Inertial , made up o f  an inertial 
meas urement unit  and as s oc i ated p ower and dat a comp onent s ;  
computer whi ch p ro ce s s e s  info rmation t o  or from o ther componen t s ; 
and opti cs consi s ti ng o f  s canning teles cope and s extant for 
ce l e s t i al and/or l andmark s i gh t ing for space craft n avi gation . 
VHF rangin g  de vi c e  s erves as a b a ckup to the LM rende zvous radar . 

Stab il i z at i on and Control Sys tems ( SCS ) -- C ontrols space­
craft rot ation ,  trans lation , and thrus t ve ctor and provides 
dis p l ay s  for c rew-initiat e d  maneuve rs ; b acks up the gui dance s y s t em 
for control functi ons . It bas three s ub s y st ems ; attitude 
re ferenc e , at tit ude control , and thrus t vector control . 

Ser vi ce Propu l s i on Sys te m  ( SPS ) - - Provi de s thrus t for large 
space craft vel oc i ty changes through a gimb al-mounted 2 0 , 50 0 0 -pound­
thrus t hypergo l i c  engine . us in g  a nitro gen te troxide oxidi zer and 
a 5 0 - 5 0  mi xture o f  uns ymme t ri c al dime thyl hy dr az ine and hydrazine 
fuel . This sys tem is in the s ervi ce module . The s ys tem responds 
to automati c  firing commands from the guidan ce and n avigat i on 
sys tem or  to manual commands from the c rew . The e ngine thrus t 
leve l  is  not throttle ab le . The s t ab i l i z at ion and control 
s y s tem gimb al s  the engine to dire c t  the thru s t  ve ctor through the 
space craft cent e r  of gravity . 

Te le c ommuni c ations Sys tem - - Provi des voi ce , ·te l e vi s ion ,  
teleme try , and command dat a and t ra ck ing and ranging b e tween 
the space craft and Earth , between the command module and the 
lunar module and between the sp ace craft and the e xt ravehi cular 
as tronaut .  It al s o  p rovi de s  int e rcommuni cati ons b e tween ast ronaut s .  

The h i gh-gain s teerab le S-Band antenn a  cons is ts of  four , 31-
inch-diame t e r  parab o l i c  dishe s mounted on a folding b oom at the 
aft end o f  the s e rvi ce module . S i gnals from th e ground s tati ons  
can b e  t racked e i th e r  automati c ally o r  manually with the antenna ' s  
gimballing s y s tem . Normal S -Band voi ce and uplink/downlink 
communicati ons wi l l  be h an dl e d  by the omni and high -gain antennas . 

-more-
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Sequenti al Sys tem -- Interface s with other s p acec raft s y s tems 
and s ub sy s tems to ini tiate time criti cal func t i ons during l aunch , 
docking maneuve rs , s ub -o rb i t al ab ort s , and · ent ry p orti ons o f  a 
mi s s ion . The s y s te m  als o  c ontrols rout ine s pace craft s eque n c ing 
s uch as s e rvi ce module s e p aration and deployment of t he Earth 
l anding s y s te m . 

Emergency Det e c tion Sys t em (EDS ) ·-- Det e c t s  and di s play s  t o  
the crew launch vehi c le emergency condi t i ons , s uch a s  e x c e s s i ve 
p i t ch or rol l  rates  or two engines out , and aut omat i c ally or 
manually shut s  down the b ooster and activat e s  the l aunch e s c ape 
s y s tem;  fun c ti ons unti l the s pace craft is i n  o rb it . 

Earth Landing Sys tem ( ELS ) -- Inc l udes the dro gue and main 
parachute s y s te m  as well as p o s t-l anding re co very aids . In a 
normal entry des cent , the command module forward h e at shield 
is  j e t t i s oned at 2 4 , 0 0 0  fee t , permi tting mort ar deployment o f  
two ree fe d  16 . foot diamete r  drogue p arachutes  for orienting 
and de c e lerating the s p ace craft . After d i s re e f  and dro gue re leas e , 
thre e  mortar depl oyed p i l o t  chut e s  pull out the three main 8 3 . 3-
foot diame t e r  p arachute s  with two- s tage ree fing to pro vide gradual 
inflation in thre e  s teps . Two main parachutes ou t o f  three c an 
p rovide a s afe l anding . 

Hea c tion Cont rol Sys tem_ ( RCS ) -- The SM RCS h as four i de nt i c al 
RCS "quads n mounte d  aroun d  the SM 9 0  degre e s  apart . Each quad 
has four 1 0 0  pound-thrus t engine s ,  two fuel and two oxi di ze r  t anks 
and a hel ium p re s s ur i z ation s ph e re . Att i t ude control and small 
ve loc i ty mane uvers are made wi th the SM RCS . 

The CM RCS cons i s t s  o f  two independent s ix-engine s ub s y s te ms 
o f  s i x  9 3  p ound-thrus t engines e a ch us e d  for s pace craft atti tude 
control during entry . Prop e ll an t s  for b oth CM and SM RCS are 
monome thyl hydrazine fue l  and n i t ro gen t et ro x i de oxidizer with 
h e l i um p re s s uri zation . Th e s e  p ropel l ants b urn s pontaneously 
when combine d  (without an i gn i te r ) . 

Ele c t ri cal P ower Sys tem ( EPS ) - - Provi des electri cal ene rgy 
s our ce s , p ower generati on and con t rol , p ow e r  convers i on and 
condi t i onin g ,  and p ower dis tributton to  the space craft . The 
p rimary s ource o f  ele ctr i c al p ower i s  the ruel c e l l s  moun t e d  in 
the SM . The fuel ce l l  als o  furnish e s  drinking water to the 
as tronauts as a by -product o f  the fue l ce lls . 

-mo re -
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Three s i lver-z inc o xi de s torage b atteries s upply power t o  
the C M  during entry and after l anding, provide power for sequence 
contro llers , and s upplement t he fuel cells during periods o f 
peak power demand . A battery charger ass ures a full charge pri or 
to entry . 

Two o ther s ilver-zinc oxide batteries s upply power for 
explos ive devices for CM/SM separat ion , parachut e deployment 
and separation , third-s t age separation, l aunch es c ape s y s tem 
tower s eparati on , and other pyro techni c us es. 

Environmental C ontro l  S�s tem (E CS) -- C ontro l s  s pacecraft 
atmosphere, press ure , and temperature and manages water . In 
addi tion t o  regulating cabin and suit gas pres s ure , temperature 
and humidity , the s y s tem removes c arbon dioxide , odors and 
parti cles , and ventilates the c ab in after landing . It colle c t s  
an d s tores ruel cel l  pot able water for crew us e ,  s upplies water 
to the glycol evaporat ors for cooling , and dumps s urplus water 
overboard through the was te H 0 dump no z zle . · Proper operating 
temperature o� elec troni c s  an� electri cal equipment is maint ained 
by t hi s  s ys tem through the us e o f  the cabin h eat ex changers , the 
s pace radiators , and the gly col evaporators . 

Recovery Ai.ds ,...- Recovery aids include the upri ghti ng 
s y s tem, s wimmer interphone conne c ti ons , s ea dye marker � fl as h ­
ing beacon , VHF recovery beacon, and VHF t rans ceiver. The up­
ri ghti ng s y s tem c ons i s t s  o f  three compress or-inflated b ags to 
upri ght t he spacecraft if i t  should l and in the water apex 
down (st able II pos i t i on) . 

C aut ion and W arning Sys tem -- Moni tors s pa ce craft s y s tems 
for out- or-toleran ce condi tions and alerts crew by vi sual and 
audible alarms . 

Controls and Displays -- Provi de s t atus readout s and 
control functions of s pacecraft systems in t h e  command and 
s ervi ce modules . All controls are des i gned to be operated b y  
crewmen i n  pres suri zed sui ts.  Dis pl ays are grouped by  s y s tem 
and located according to the frequency o f  use and crew res pons ibili ty . 

C ommand and Servi ce Module Modi fi c ations -- Di fferences 
between the Apollo 12 CSM 1 0 8  and CSM 1 0 7  flo wn on Apollo 1 1  are 
as fol l ows: 

* Arc s uppres s i on network s  h ave b een added at each SN RCS 
engine to protect CSM electroni c s y s tems from ele c tromagn ;; ti c 
interference produced by RCS h eater cy cling . 

-more-
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I Hyd ro gen s ep ara t o r  h as b e e n  add e d  t o wat e r  s ub s y s tem 
t o  prevent hydrogen gas from ente ri n g  po t ab l e wate r t ank . 
( CSM 1 0 7  h ad the hy dro gen s ep arator mount e d  on the h an d  wat e r  
di spens er in t h e  cab in . ) 

* The S -B and s que l ch ove rri de swi t ch h as b een mo ve d from 
th e l ower e q uipmen t b ay t o  the di s p l ay and cont rol p ane l fo r 
e as i e r  c rew a c c e s s . 

* The re c o ve ry l o op for s pa c e craft re t ri e va l  has b e en 
s t re n gthened t o  ob vi ate the requi reme n t  for the swimme r t o  
i ns t al l  a n  auxi l i ary loop . 

-more -
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LUNAR MODULE STRUC TURES , WEI GH T  

The lunar module i s  a two-stage vehi c le de s igned ror 
space op e rations near and on the Moon . The l unar module s t ands 
2 2  feet ll inche s high and i s  3 1  re e t  wide ( di agonally acro s s  
landing ge ar ) . The a s cent and de s cent s t age s o r  the LM operate as 
a unit until  st aging �  when the as cent s tage functions as a 
s ingle space craft for rende zvous and do c king with the CM . 

As cent Stage 

Three main s e ctions make up the as cent s t age : the crew 
comp artme nt ,  mids e ct ion , and art e quipment bay . Only the crew 
c omp art ment and mi dse ct i on are pres suri z e d  ( 4 . 8  p s i g ) . The 
cab in vo lume i s  235  c ub i c  feet  (6·:7 cub i c  me t e rs ) .  The s t age 
measures 12 fee t  4 inches high by 1 4  reet 1 i n ch in diame te r . 
The as cent s tage has s ix s ub st ructural are as : crew comp artment � 
mids e ct i on , aft equipment b ay ,  thrust  chamb e r  as s emb ly c lus ter 
s upport s ,  antenn a  s upports and thermal and mi crome te o ro i d  shie l d . 

The cylindri c al crew c ompartment i s  9 2  i n ch e s  ( 2 . 35 m )  in 
di amete r  and 4 2  inches ( 1 . 0 7 m )  dee p . Two fl ight s tat i ons  are 
equipped with c on t ro l  and disp l ay p ane l,s , armre s t s , b ody re s traint s , 
l anding aids , two front window s , an o ve rhead do ckin g  window , and 
an alignment opti c al tele s c op·e in the c�nt e r  b e tween the two 
fli ght s tati on s . Th e  hab i t ab le volume i s  1 6 0  cub i c  :fee t .  

A tunne l  ring atop the as cent s tage meshes  with the 
command module docking l at ch as semb l ie s . Durin g  do ckin g ,  the 
CM do cking rin g  and lat ch e s  are ali gned by  the LM drogue and 
the csr•I' p rob e . 

The d ocking tunnel e xtends downward i nto the mi ds e ct i on 
1 6  in che s  ( 4 0 em) . The t unnel i s  32 inches ( 0 . 81 em) in 
diameter and i s  use d  for cre w  trans fe r  b e tween the CSM and LM . 
The uppe r  hat ch on the inb oard end o f  the docking tunne l  opens 
inward and c annot be opened without e qualizin g  p re s s ure on b oth 
hatch surface s .  

A the rmal and mi c rome te o ro i d  shi eld o f  multiple l ay e rs 
o f  mylar and a s ingle thi ckne s s  o f  thin aluminum s kin en c as e s  
the entire as c e nt s tage s t ru cture . 

-mo re -
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De s cent Stage 

Th e  de s cent s ta ge cent e r  compartment house s  the de s cent 
engine , and des ce�t prop e l l ant tanks are hous e d  in the four 
s quare b ay s  around the engi ne . Quadrant II ( Seq b ay ) cont ains 
ALSEP ,  and Radi oi s otope The rmoele ctri.c Generator '( RTG ) exte rn al l y . 
Quadrant IV c ontains the MESA . The des ce n t  s t age meas ure s  10 
fee t  7 inches hi gh by 14  fee t  1 in ch in di ame t e r  and i s  encas e d  
in the  myl a� and al uminum alloy the�mal and mi crome te oroi d  shiel d .  

The LM egre s s  platfo rm, or "porch " ,  i s  moun t e d  o n  the forward 
o ut ri gge r j us t  b e l ow the forward hat ch . A l adde r e xtends down the 
forward landing gear s trut from the porch for crew lunar s urface 
operat i ons . 

The l anding gear strut s  are e xp lo s ively e xtende d and provide 
lun ar s urface l anding i mpact att e nuat ion . The main s t ruts are 
f i l l e d  w ith c rus hable aluminum honey comb for ab s orb ing 
comp re s s ion l oads . Footpads 37 inch e s  ( 0 . 9 5 m) in  diame te r  at 
the end o f  e ach l andin g ge ar pro vi de veh i cle supp ort on the 
lunar s urface . 

Each pad ( ex cept  forward pad ) i s  fit ted w ith a 6 8  in ch 
long lun ar s urface s ens ing p robe whi ch � i gnal s the crew to shut 
down the de s ce nt engine upon contact w i th the lunar s urfac e . 

LM-6 flown on the Apo l l o  12 mi s s ion has a l aunch weight o f  
3 3 , 32 5  p ounds . The wei ght b re akdown i s  as fol lows : 

As cent s t age , dry 4 , 7 6 0  lb s . In clude s  wat e r  
and o xy gen ; no 

Des cent s tage ,  dry 4 , 8 7 5  lb s . crew 

RCS prope llant s ( lo aded ) 5 9 5  lb s .  

DPS prope l l ants ( lo aded ) 1 7 , 9 2 5  lb s . 

APS p ro p e l l ants ( loade d )  5 � 1 7 0  lb s . 

3 3 , 3 2 5  lb s .  

Lunar Module S�s tems 

E l e ct ri c al Power Sys tem -- The LM D C  e l e c tri cal sys tem cons i st s  
o f  s i x  s i l ve r  zin c primary b atte ri e s  - - four i n  the des cent s t age 
and two in t he as cent s tage . Twenty - e i ght - volt D C  p owe r i s  
di s t rib u ted t o  al l L M  s y s tems . A C  p ower ( ll 7 v  4 0 0  H z )  i s  s uppl i e d  
b y  two inve rters . 

-more-
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Environmental Contro l  Sys te m  -- Cons i s t s  of  the atmosphere 
revit al i z ation s e cti on , o xygen supply and c ab in pres s ure control 
s e ct i on ,  w at e r  management ,  heat transpo rt s e c ti on , and o ut le t s  
for o xy gen and water res e rvic ing o f  the portab l e  l i fe s upport 
s y stem ( PLSS ) .  

Component s  o f  the atmo s phere revi t al i zation s e c t i on are the 
suit circui t as s embly . whi ch cools and ventil ate s  the p re s s ure 
garment s , reduc e s  carb on dioxide l e ve l s , remo ve s  odors , noxiou s  
gase s  and e x ce s s! ve moi s t ure ; the c ab in re c i:fculat ion as semb ly 
whi ch venti l at e s  and contro l s  c ab in atmo sphere temperature s ; and 
the s t e am fle x  duct whi ch ven t s  t o  s pa c e  s te am from the sui t 
ci rcuit water e vapo rat o r .  

The oxy gen s up p ly and cab in p re s sure s e ct i on supp l i e s  gas e ous 
oxygen t o  the atmo s phere revi t al i zat i on s e c tion for maint aining 
s ui t  and c ab in p re s sure . �e des cent s t age o xygen s upply p ro vi de s  
des cent fli gh t  phase and lun ar s tay o xy gen needs , and t he as cent 
s t age oxygen s upply p ro vi de s  oxygen needs for the as cent and 
rende z vous flight phase . 

Water for drinking , cooling,  fi re figh ting ,  food preparat i on , 
and re fil ling the PLSS coolin g  w at e r  s e rvi cing t ank i s  s uppli e d  by  
the  w at e r  management s e cti on . The wate r is  cont ained in thre e  
nit ro gen-pre s s uri zed b ladder-type t ank s , one o f  3 6 7-p ound c apacity 
in the des cent s tage and two o f  4 7 . 5-pound cap acit y  in the as cent 
s t age . 

The he at t ransport s e c ti on h as p rimary and s e condary wate r­
glycol s oluti on cool an t  loops . The primary coolant loop c i rc ul ate s 
w ater- gly col for temp erature con trol of  c ab in and s u i t  circui t  
o xy gen and for the rmal control o f  b at t e ries and e le c troni c compon­
ents mo unte d  on cold plates and rail s .  If the primary loop be come s 
inop erative ,  th e s e condary l oop c i rc ul ates co olant th rough the 
rai l s  and c o l d  plates only . Sui t  c ircuit coo l in g  during s e condary 
coo lant loop ope rat i on i s  pro vi de d by the sui t loop water b o i le r .  
Was te heat from b oth l oo p s  i s  vented ove rb oard b y  water e vaporat ion 
or  s ublimators . 

Crew h ammo cks and b lanke t s  h ave b een p rovi de d  on LM-6 t o  
give t he c rew a more comfortabl e  envi ronme n t  for s leep b etwee n  
t h e  EVA p e ri ods . 

C ommunications System -- Two S-b and t rans mi t te r-re ce ivers , 
two VHF t ran s mi tter-re ceivers , a s i gnal pro ce s s ing as s emb ly ,  
and as s o c iated s p ace craft antenna make up the LM commun i c at ions 
s y s t e m . The sys t e m  transmi ts and re ceive s  voi ce , tracking and 
ranging dat a ,  and t ransmi t s tel emet ry dat a on ab out 2 70 
me as urements and TV s i gnals t o  the groun d .  Voi ce  commun i c at i ons  
between the LM and ground s tation s  i s  by  S -b and , and b e tween the 
LM and C SM voi ce  is on VHF . 

-more -
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Although no real-time commands can b e  sent to the LM , 
the digit al uplink p ro ce s s es guidance o�fi ce r  commands trans­
mitted from Mis s ion Control Cente r  t o  the LM gui dance comput e r , 
s uch as s tate ve ctor updates .  

The data s torage e l e c tronics as s emb ly ( DSEA) is  a four­
channel voi ce recorder with t iming s ignal s  with a 10-hour re cord­
ing c ap acity whi ch wil l  b e  b rought b ack into the CSM for return 
to Earth . DSEA re cordings cannot b e  "dumpted "  to ground s t ation s . 

LM antennas are one 26 -inch diameter p araboli c S-b and s te e r­
ab le antenna , two S-band infli ght antennas , two VHF infl i ght 
ant ennas , EVA antenna and an ere ctable S -b and antenna ( option al ) 
.for lunar s urface . 

Guidance , Navi gation and C on trol System -- Comp rised of s ix 
se ctions : primary guidan ce and navi gation se cti on ( PGNS ) ,  ab ort 
duidance s ection ( AGS ) , radar s e ction ,  control e le ctroni cs s e ct ion 
( CES ) ,  and orbi tal rate drive e l e ctronics for Apollo and LM 
( ORDE AL ) . 

* The P GNS i s  an aide d inertial guidance sys tem update d  b y  
the alignment optical t ele s cope , an inert i al me asurement unit , 
and the rende zvous and landing r adars . The s y s t�m p rovi de s  inerti al 
re ference data .for computati ons , p ro duces ine rtial alignment 
re ference b y  fee ding opti cal s i gh ting data into the LM guidance 
c omput e r ,  di s plays positi,on and vel o city dat a ,  comput e s  LM-CSM 
rende z vous data from radar input s ,  controls att itude and thrus t 
to maintain des ire d  LM traj e ctory , and ·contro l s  des cent engine 
throttling and gimb aling . 

The LM-6 p rimary gui dance comput e r  has the Luminary lB Soft ­
ware p ro gram , whi ch i s  an improved ve rs ion over that i n  LM-5 . 

* The AGS i s  an independent backup s y s tem for the PGNS , having 
its own ine rtial s ensors and computer .  

* The radar s e c ti on is made up o£ the rende zvous radar wh ich 
p rovi de s  CSM range and ran ge rat e , and line-of-si gh t  angles for 
maneuve r comput at ion to the LM gui dance compute r ;  the l anding 
radar whi ch p rovide altitude and ve lo cit y  dat a  to the LM gui dan ce 
computer during lunar l anding .  Th e  rende z vous radar has an 
operatin g  range from 80 . �ee t  to 4 0 0  naut i c al miles . The ranging 

' tone t rans£e r  as semb ly ,  util i zi�g VHF ele ct roni cs , is  a pass ive 
re sponder t o  the CSM VHF ranging devi ce and is a b ackup to the 
rende z vous radar . 

-more -



- 6 2 -

* Th e  CES cont rol s LM atti tude and t rans l at i on ab out all 
axe s . It als o  contro l s  by PGNS command the aut omati c  operat i on 
o f  th e as cent and de s cent engine and the rea c t i on con trol thrus ters . 
Man ual atti tude c ontrol l er and t h rus t -t ran s l at ion c ontro l l e r  
commands are als o  h andle d b y  th e CES . 

* ORDEAL , dis p l ay s  on the fl i gh t  dire ctor att i t ude indi c at o r , 
i s  the comp ut e d  loc a l  ve rti c al in the p i t ch axi s during circul ar 
E arth or l un ar o rb its . 

Re act i on Con t ro l  Sys t em -- Th e LM h as four RCS engine c lus te rs 
of four 1 0 0 -pound ( 4 5 . 4  kg) thru s t  engi ne s  e ach o f  whi ch us e he l i um­
pre s s urized hyper goli c  prope l l ants . The oxi di ze r  i s  ni t roge n  
t e t ro xi de , fue l  is Aero z ine 50 ( 5 0/5 0 b le n d  of h ydrazine and 
unsymme t ri cal dime thyl h ydrazine ) .  Inte rconne ct valve s p ermit the 
RCS s y s te m  t o  draw from as cent engine prop el l ant t anks . 

The RCS p rovi de s small s t ab il i z in g  imp ul s e s  duri n g  as c e nt an d 
des cent b urns , controls LM attitude during maneuve rs , and p roduces 
thrus t  for s ep arat i on , and as cent/de s cent engine t ank ull age . The 
s y s t e m  may b e  o p e rate d  in e i th er th e pul s e  or s t e a dy - s t at e  mode s .  

Des cent Propuls ion Sy s tem - - Maximum rate d thrus t o f  the 
d e s cent engin e i s  9 , 870 p o unds ( 4 , 3 80 . 9  kg ) and i s  thro t t l e ab le 
b etween 1 , 0 5 0  p ounds ( 4 7 6 . 7  k g )  and 6 , 30 0  p o unds ( 2 , 86 0 . 2  k g ) . 
The engine c an b e  gimb aled s i x de gre e s  in any dire c t i on in re s pons e  
t o  att i t ude commands and for compens ate s c en t e r  o f  gravi ty o f f s e t s . 
P rope l l an t s  are h e l i um-p re s s uri zed Ae ro zine 5 0  and n i t rogen 
te t roxi de . 

As cent Propul s i on Sys tem -- Th e 3 , 5 0 0 -poun d  ( 1 , 5 89 kg ) 
thrus t  as c ent engine i s  not gimb aled and p erfo rms at ful l thrus t .  
Th e engi ne remains dormant unt i l  after t he as cen t s tage s eparates 
from t he d e s c e nt s t age . P ropel l ants are th e  s ame as are burned 
by the RCS engine s and the de s ce nt e n gin e . 

C aut i on and ·warning> Contro l s  and Di spl ays -- The s e  two s y s t ems 
have t h e  s ame fun c t i on ab o ard the l un ar module as they do ab oard the 
c o mman d module ( Se e  CSM s y st ems s e ct i on . )  

Tracking and Dockin€; Li gh t s  - - A fl ashing t racking l i gh t  ( once 
p e r  s e cond , 20 mil l i s e conds durat ion ) on t h e  front face of  t h e  
l un ar module is an aid f o r  conti nge n c y  CS M- a c t i ve rende zvous LM 
res cue . Vis ib ty range s from � 0 0  n aut i c al mi l e s  through the CSM 
s e x t an t  t o  1 30 mi le s with the nake d e y e . Five do cking l i ghts  
analagous t o  ai r c raft runn i n g  l i gh t s  are mount e d  on the LM fo r 
CSM- active rende zvous : two forw ard y e l l ow l i gh t s , aft white l i gh t , 
p o rt red l i gh t  and s t arb oar d  gre en l i gh t . All do cking ligh ts h ave 
ab out a 1 , 0 0 0 -foot vis ib i lity . 

-mo re -
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Lunar Module Mod i fi cations -- Differen ce s b e tween the 
Apollo 1 2  LM-6 and LM-5 flown on Apollo 1 1  are as follows : 

* The communi cations system s i gn al p rocess or ass emb ly has 
b e en modifie d  t o  filter out unwant e d  s ignals on the intercom 
c ircuit and on S-Band b ackup voi ce .  

* The rende zvous radar an tenna has been modified to reduce 
cy clical range errors . 

* In the c ab in ,  the radiati on s urvey mete r  and b racket have 
been remove d , and the oxy gen p urge s ys tem ( OPS ) pallet as semb ly 
has b e en modified for direct atta chment of the OPS . Th e  des cent 
s t age OPS pallet ad apter has been e l iminated .  Provi s i on for two 
crew s leeping hammocks has b een made . 

* The de s cent st age s tructure has b een modified for ins t allation 
o f  the Apollo ·Lunar Surface Experiment Package ( ALSEP ) . 

-more-
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APOLLO 12 CREW 

Lire Support Equipment - Space Suits 

Apoll o  1 2  crewmen wi ll wear two . ver s i ons of the Apo l lo 
space s ui t : an intravehic ular pres s ure garment assemb ly 
worn by the c ommand module pilot and the e xtravehi cular 
pre s sure garment ass embly worn b y  the co�ander and the lunar 
module pilot . Both versi on s  are b as i c ally i dentic al except 
that the e xtravehicular version h as an inte gral thermal/ 

· 

meteoroid garment over the b as i c  s uit . 

F rom the skin out , the b as i c pre s s ure garment c onsi s t s  
o f  a n omex c omrort layer ,  a neoprene- c o ated nyl on p re s s ure 
bladder and a ny lon res traint layer . The outer layers o f  the 
intravehi cul ar s ui t  are , from the insi de out , nomex and two 
l ayers o r  Te flon-c oate d  Beta cloth . The e xt ravehicular inte ­
gral thermal/me te oroid cover c onsi s t s  o f  a liner o f  two l ayers 
of neoprene-coated nylon ,  seven l ayers o f  Beta/Kapt on spacer 
l aminate , and an outer l ayer o f  Teflon-c oated Beta rabri c .  

The e xtravehi c ular s uit , t ogether with a liquid cooling 
garment � p ort ab le l i fe s upport s y s tem ( PLSS ) ,  o xy gen purge 
s ystem, lunar e xt ravehi cul ar vi s or ass emb ly and o ther c omponent s 
make up the e xt ravehi cular mobi li ty · uni t  ( EMU) . The EMU p ro­
v i de s  an e xt ravehicular crewman with life s upport for a four­
hour mis s i on out si de the lunar module without repleni shing 
e xpendab le s . EMU t ot al we ight is 183 pounds . The intra­
vehi cular s ui t  wei ghs 35 . 6 p ounds . 

Liquid cooling garment--A knitted nyl on-spandex garment 
with a network of p l as t i c  t ubing through whic h  cool ing water 
from the PLSS is circulate d .  I t  is  worn next to the skin and 
rep l ace s  the cons tant we ar-garment during EVA only . 

Portab le l i fe support sys tem--A b ackp ack supplying o xy gen 
at 3 . 9  psi and cooling water t o  the liqui d Gaoling garment . 
Return o xy gen i s  c l e an s e d  o f  s olid and gas contaminan t s  b y  a 
lithium hydro xide cani s te r .  The PLSS include s  commun i c ations 
and te lemetry equipment , display s  and c ontro l s , an d  a main 
p ower s upply . The PLSS i s  c overed b y  a the rmal insul ation 
j acket • ( Two s t owed in LM) . 

Oxygen purge sys tem--Mo unted atop the PLSS , the oxygen 
p urge sys tem provi de s a contingency 30 -minute supply of 
gaseous oxy gen in two two-p ound b o t tle s pres sur� ze d  to 5 , 880 
p s i a .  The sys tem may als o  b e  worn separate l y  on the front of 
the pre s s ure garment as semb ly tors o .  It s e r ve s  as a mount f'or 
the VHF ant enna for the PLSS . ( Two s towed in LM) . 
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EXTRAV E H I C U LA R  M O B I L ITY U N IT 
BAC K PACK S UP PORT STR A PS 

BACK PAC K -�  

OXYGEN 

PURGE SYSTEM 

UR I NE TRANSFER CONNECTOR, 
B l OMEO I CAL I NJECT I ON, 

DOS I METER ACCES S  FLA P  AND 
DONN I NG LANYARD POC KET 

LUNAR EXTRAVEH I C UlAR V I SOR 

-more -

PENLI GHT POCKET 
CONNECTOR COVER 

COMMUN I CATI ON, 
VENT I LAT I ON,  AND 
L I QU I D COOLI NG 
UMB I LI CALS 

EXTRAYEH I C ULAR 
G LOVE 

UT I L ITY POCKET 
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Lunar e xt ravehicul ar vi s or as·semb ly--A p olycarb onate 
she l l  and two v i s ors wi th thermal contro l and op ti c al 
coatings on them . The EVA vi sor i s  attached over the 
p re s s ure he lmet to p rovide impact , micrometeoro id , thermal 
and ul traviolet-infrared light p rote ction t o  the EVA crew­
men . 

E xtravehic ul ar sloves --Bu i lt o f  an oute r s hell o f  
Chrome l-R fabri c and thermal insul at i on to provide prote c­
tion when bandl i�g e xtreme ly hot and c old obj e ct s . The finger 
tip s  are made of s i li cone rubber t o  provide more sensitivity . 

A one-piece const ant-wear garment ) s imi lar t o  "long 
j ohns " , is worn as an undergarment for the sp ace s uit in intra­
vehi cular operations and for the infli gh t  cove rall s . The 
garment i s  porous-knit cotton with a wai s t-to-neck zippe r for 
donning .  Biomedical harnes s  attach points are provided . 

During pe riods o ut of the space suits , crewmen wi l l  we ar 
two-pie ce Te flon fabri c inflight c overal l s  for warmth and for 
po cket s towage of personal items . 

Communi c ations carriers ( " Snoopy Hat s " )  with redun dant 
mi crophone s and e arphones are worn with the pres s ure he lme t ;  
a l i ghtwe i ght headset i s  worn with the infl i ght coveral l s . 

-more -
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Apo l l o  Lunar Hand Too l s  

Spe c i al Envi ronme n t al Cont aine r - The s p e c ial e n vi ronme n tal 
s amp le i s  c o l l e c t e d  in a c are ful l y  s e le c t e d  are a and s e al e d  in 
a s pe c i al c ont aine r whi ch w i l l  re t ain a h i gh vacuum . The 
c ont aine r i s  opene d in the L un ar Re c e ivin g L ab o ratory where i t 
w i l l  provi de s c ient i s t s  the opportun i ty' t o  s tudy l un ar mate r i al 
in i t s  ori ginal e nvi ronme n t . 

E x t e ns i on h an d le - Th i s  t o o l  i s  o f  aluminum alloy t ub in g  
wi th a mal l e ab le s t ain le s s  s te e l  c ap de s i gn e d  t o  b e  us e d  as an 
an vi l s ur face . The h andle i s  de s i 1n1e d  t o  b e  u s e d  as an e xt en R i on 
fo r s e ve ral o th e r  t o o l s  and t o  p e rmit the i r  u s e  w i thout re qui r­
ing the as tronaut t o  kne e l  or b e n d  down . The handle i s  
app roximate l y  2 4  in che s long and 1 in ch i n  di ame t e r . Th e h andle 
cont ain s  the fema le h al f  o f  a qui c k  dis c onne c t  fit t in g  de s i gned 
t o  re s i s t  comp re s s io n _, t e n s ion , t or s ion , o r a comb in at i on of the s e  
l o a ds . Al s o  i n corporate d are a s l i ding T h and le a t  the t o p  and 
an inte rn al me chan i s m  ope rated by a ro t at in g  s le e ve whi c h  i s  
u s e d  wi th the as e pt i c  c o l l e c t i on de vi ce . 

Fo ur c o re t ub e s  - The s e  t ub e s  are de s i gn ed t o  b e  dri ve n  o r  
augere d i n t o  l o o s e  grave l ,  s an dy ma te ri a l , or i n t o  s o ft ro ck 
s uch as fe ath e r  r o ck or p umi ce . They are ab out 1 5  in che s in 
l e n gth and one i n ch in d i ame t e r  and are made of al uminum t ub e . 
E a ch t ub e  i s  s upp l i ed w i th a remove ab le non-s e rrat e d  c ut t i n g  
e dge and a s c re w-on c ap in corporat ing a me t a l - t o -me t al c ru s h  
s e al whi ch rep l a c e s  the cut ting e dge . Th e upper end o f  e a ch 
tub e  i s  s e al e d  and de s i gn e d  t o  b e  us e d  wi th the e xten s i on h andl e 
o r  as an anvi l . In corporated i n t o  e ach t ub e  i s  a s pring d e v i c e  
t o  ret ain l o o s e  mat e ri a l s  in th e t ub e . 

S coops ( l arge and s mal l )  - Th i s  t o o l  i s  de s i gned for us e a s  a 
t rowe l and as a chi s e l . The s c oop i s  fab ri c at e d  p rimari l y  o f  
al uminum w i th a h ardene d-s te cut t i n g  e d ge ri ve t e d  o n  and a 
nine - in ch h an dl e . A malle ab l e  s t ainle s s  s t e e l  anvi l i s  o n  the 
e nd o f  the h andle . Th e  angle b e tw e en t h e  s co o p  p an and the 
h an d le al lows a comp romi s e  for the dual us e . The s coop i s  
us e d  e it h e r  b y  i t s e l f  o r  w i th th e e x t en s i on h an dl e . 

Sampl ing hamme r - Th i s  t o o l  s e rve s t h re e  fun c t i ons , as a 
s amp l ing h amme r , as a p ic k  or matto c k , and as a hammer t o  drive 
t h e  c o re t ub e s  o r  s co op . Th e  he ad h as a small h amme r  face on one 
end , a b ro ad h ori zont al b l ade on the o th e r ,  an d l arge hamme ring 
flat s  on t h e  s ide s . The han dle i s  fourteen i n ch e s long and i s  
made o f  fo rme d t ub ul ar al uminum .  Th e h amme r h a s  on i t s  lowe r 
e n d  a qui c k - di s conne c t  t o  a l l ow a t t achme n t  t o  t h e  e x te ns i on 
h andle for us e as a hoe . 
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Tongs - Th e  tongs are de s i gn e d  to all ow the astronaut to 
re t ri e ve s mall s ampl e s  from the lun ar s ur face whi le in a 
s t anding p o s i t ion . Th e  t in e s  are o f  s uch angle s ,  l e n gth , and 
numb e r  to allow s amp l e s  o f  from 3/8 up to 

·
2 -1/2 -in ch d i ame t e r  

t o  be  p i ck e d  up . Thi s  tool i s  2 4 in che s in ove rall len gth . 

B rush/S c rib e r/Hand Lens - A comp o s i te tool 

( 1 )  
( 2 ) 

( 3 ) 

Brush - To c l e an s amp l e s  p ri o r  to s e l e c t i on 
S c rib e r  - To s crat ch s amp l e s  for s e le c ti o n  and t o  
mark for ident i fi c at ion 
Hand len s  - Magni fyin g glas s t o  fac i l i tate s ample 
s e l e c ti on 

· 

Spring S c ale - To we i gh two ro ck b oxe s c ontaining lun ar 
mat e ri a l  s ample s ,  to maintain w e i gh t  b udge� for re t urn to E arth . 

Ins trument s taff - The s taff hold the Has s e l b l ad camera . 
The s t aff b re ak s  down into s e c t ions . Th e  upp e r  s e ct i on t e l e s cop e s  
to all ow gene rat i on o f  a ver t i c al s te re o s c o p i c  b as e  o f  one foot 
for photography . P o s i t i ve s top s are provided at t he e x t re me o f  
t rave l . A shap e d  h and grip ai ds i n  aiming and c arryi n g . The 
b ot t om s e ction i s  avai l ab le in seve ral l en gths t o  s ui t  the s taff 
to as t ron auts o f  varying s i z e s. The devi ce i s  fab ri c ate d from 
t ub ul ar aluminum . 

' 

Gnomon - Th i s  t o o l  con s i s ts o f  a wei ghted s taff s us pended 
on a two- ring gimbal and s upported b y  a tripod . The s taff 
e x t ends 12  in che s ab ove th� gimb al and i s  painte d w it h a gray 
s cale . The gnomon i s  use d  as a phot o graphi c  re ference t o  
indi cate verti c al s un angle and s c ale . Th e  gnomon has a 
require d  a c c uracy o f  ver ti cal i nd i c at i on o f  20  minut e s o f  arc .  
Magnet i c damping i s incorporated to reduc e  o s ci l l at i on s . 

Color Ch art - The c o l o r  chart is p ainte d with three p rimary 
c o l o rs and a gray s c al e . I t  i s  us e d  as a c librat ion for l unar 
photography . The s c al e  is moun t e d  on the t o o l  c arr i e r  b ut may 
e as ily b e  removed an d  return e d  t o  E arth for referen c e . The color 
chart is 6 in ch e s  in s i ze . 

-more -
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Tool Carrie r - The carrier is the st owage containe r for 
the tools during the lunar flight . After the landing the carrier 
s e rve s as s upport for the as tronaut whe n  he knee ls down , as  a 
s upport for the s ampl e  b ags and s amples ,  and as a tripod b as e  
for the inst rument st aff . The c arri e r  folds fl at for s towage . 
For fi eld u s e  i t  opens into a t rian gular confi guration . Th e 
c arrie r  i s  con s t ructed o f  formed she e t  met al and ' approximate s 
a trus s s t ru cture . Six-inch l e gs e xt end from the carrie r  t o  
e l e vate the c arrying h andle s uffi ciently to  be e as i ly graspe d 
by the as tronaut . 

F i e l d  Sample Bags - Approximately 80 b ags 4 in ch es by 
5 inches are included in the ALHT for th e pack aging of s ampl e s .  
These b ags are fab ri cate d  from Teflon FEP . 

Colle ction Bag - Thi s  i s  a large b ag ( 4  x 8 inche s ) att ach ed 
to the as t ronaut ' s  s i de o f  the tool c arrier . F i e l d  s ample b ags 
are stow e d  in this b ag afte r they h ave. been fille d .  It can als o  
b e  used for general s torage or t o  hold items temporari ly . 
( 2 in e ach SRC ) . 

-mo re -
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Apollo 12 Crew Menu 

More than 70 i tems c ompri s e  the food s e le c t ion l i s t  of 
fre e ze-dried rehydratab le , wet -p ack and sp oon-b owl foods . 
Balan c e d  meals for fi ve day s  have been p acked in man/day 
o verwrap s . Items s imil ar t o  tho se  in the daily menus have 
b e en packed in a sna ck pantry . The snack p antry permi t s  the 
crew to l o c ate  e asily a food item in a s morgasb ord mode with­
out having t o  "rob " a re gular meal s ome where down dee p  i n  a 
st orage b o x . 

Wat e r  for drinking and rehydrat in g  food i s  ob t ained from 
two s ource s in the command module--a di spenser for drinking 
water an d a wate r spigot at the food p re p aration s t ation s up ­
p lying water at ab o ut 1 5 5  or 5 5 °  F .  The p ot ab le w ater di s ­
penser s quirt s wa ter con t inuo us ly a s  long a s  the tri gger i s  
held down , and the food preparati on s p i got di spen s e s  water 
in one-oun ce increments .  

A continuous - fee d hand w ater dispenser s i mi l ar t o  the 
one in the command module i s  used ab o ard the l unar module 
for c old-water rehydrat i on o f  foo d  p acke t s  s t owe d ab oard th e 
LM . 

Aft e r  water h as b een inj e cte d int o  a food b ag , i t  i s  
kne aded fo r  abo ut three minut e s . The b ag ne ck i s  then cut 
o ff and the foo d  sque e zed into the crewman ' s  mouth . A fte r 
a mea l , ge rmi ci de p i l ls at tache d t o  the out s i de o f  the f ood 
b ags are p l ace d in the b ags t o  pre vent fermentation and gas 
forma t i on . The b ags are then rol le d and s t owed in was te  
di spo sa l compartment s . 

The day-by-day , me al-b y-me al Ap o l l o  1 2  Menu for Com­
mander C onrad i s  on the following p age as a typ i c al fi ve­
day men u for e ach crewman . 
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TYP I C AL CREW MENU I S  THAT O F  AP OLLO 1 2  COMMANDE R CONRAD : 

APOLLO 1 2  ( CON RAD - RE D VEL C RO )  

NOTE : S upp l e me n t ar y  i tems and mea l s  t o  t h i s  men u a r e  i n  the s p a c e c r af t ' s  P an try S towage S e c t i on .  

MEAL Day 1 *  5 

A .  P e a ch e s  I M B  
C orn F l akes R 
B a c on S q uare s  ( 8) IMB 
O r an ge Dr ink R 
C o f fee w / S u g ar R 

B .  T una S al a d  RSB 
Bee f & G r avy W P  
Jel l i e d  C an dy I M B  
G r ap e P un ch R 

c .  C r e am o f  Ch i cken 
S o up RS B 

Ch i cken & Ri ce RSB 
S ug ar Cooki e s  ( 4 )  DB 
But t e r s c o t ch P ud ding 

RSB 
P . A . -G . F .  D r ink R 

TOTAL CALO RIE S  2 2 1 5  

D ay 2 

Ap r i co t s  IMB 
S aus age P a t t i e s  R 
S cr amb l e d  E ggs RSB 
G r ap e fr ui t  Dr ink R 
Co f f ee w / S ug ar R 

D ay 3 

P e ar s  IMB 
C o rn F l ak e s  R 
B acon S qu a re s  ( 8) IMB 
G rap e Dr ink R 
C o f fe e  w / S ugar R 

T urkey & G r avy WP F r an k f ur t e r s  WP 
Che e s e  C r a cke rs ( 4) DB App le s au c e  R S B  
Ch o c ola te P ud ding R S B  Ch o co l ate B ar IMB 
O r an ge-G . F .  Dr ink R P . A . -G . F .  D rink R 

P o rk & S c al l o p e d  
P o t a t o es RSB 

B r e ad S l i ce 
S andwi ch S p r e ad WP 

J e l li e d  C andy I MB 
C o c o a  R 
O r an ge D r ink R 

2 34 6  

S a lmon S a l ad RSB 
Ch i cken S tew RS B 
B ut t e rs c o t c h  

P u d d ing RSB 
P e a ch e s  I MB 
G r ap e f rui t Drink R 

2 32 8  

* D ay 1 c o n s i s ts o f  Me al B and C only . 

IMB = In t erme d i at e  M o i s t ur e  B i t e  
R = Rehy d r a t ab le 
RSB = Reh y dr a t ab l e  S p o o n- B owl 
WP = We t P a ck 
DB = Dry B it e  

D ay 4 

C an a d i an B acon & 
App le s auc e  RS B 

S cr amb l e d  E gg s  RSB 
C innamon B re ad ( 4) DB 
O rang e -G . F .  D r ink R 
C o f f e e  w / Su ga r  R 

S h r imp C o ck t ai l  R 
Ham & P o t at o e s  WP 
Apr i co t s  I MB 
Cho c o l at e  P ud d i n g  RSB 
O r an ge D r in k  R 

S p a gh e t ti w / Me a t  R 
B e e f  S tew RS B 
B an an a  P ud d i n g  RSB 
Co co a  R 
G r ap e  P un ch R 

2 10 6  
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Personal Hygi e ne 

Crew pers on al hygiene equipment abo ard Ap ol lo 12 in­
c lude s body c le an li ne s s  items , the waste  management s y s t em 
and one med ical kit . 

Packaged with the fo od are a t o othbrush and a two- oun ce 
tub e  of toothp as te for e ach crewman . E ach man-me al p ackage 
c on t ains a 3 . 5-by-four-inch wet-wipe c l e ans ing t owel . 
Addi t i onally , three p a ck age s of  1 2 -by-12-inch d ry t owe l s  are 
s t owe d  b en e ath the command module p i l o t ' s  c ouch . Each package 
c on t ains s e ven t owe l s . A l s o  s towed under the c ommand modul e 
p ilot t s  c ouch are s even t i s sue d i spen s e r s  c ontaining 5 3  
three-ply t i s s ue s  e ach . 

S ol i d  b ody w as t e s  are col le c te d  in Gemini-typ e  plas t i c  
de fe cati on b ags whi ch c on t ain a germi c i de t o  p revent b ac t e ri a  
and gas formati on .  The b ags are s e aled after use and s t owed 
in empty food c on t ainers for p os t -fl i gh t  analy si s . 

Urine c ol l e ction devi ce s are provided for us e whi le 
wearing e i ther the p re s s ure suit or the infl i ght c overal ls . 
The urine i s  dumped overb oard through the space craft urine 
dump valve in the CM and s t ored in the LM . 

Medi c al Kit 

The 5 x5 x8-inch med i c al ac ce s s ory kit i s  s towe d in a com­
par tment on the s p ace craft ri gh t  s ide wall b e s i de the lunar 
module p i lot couch . The me di c al k i t  c ontain s  three mo ti on 
s i ckne s s  inj e -c t ors , three p ain s uppre s s i on inje ct ors , one two­
o unce  b o t t le fir s t  aid o intmen t , two one-oun c e  b o t t le eye 
drop s , three n as al s pray s , two c ompre s s  b an dage s , 12  adh e s ive 
b andage s , one oral thermo me ter , . and four spare crew b i omedi cal 
harn e s s e s .  P i lls i n  t he medical kit are 60 antib i oti c ,  12 
n aus e a ,  12 s t i mulan t , 18 p ain ki lle r ,  6 0  de conge s t an t , 2 4  
diarrhea ,  72 aspiri n  and 2 1  s leeping . Addi t i on all y , a small 
me di c al k i t  c on t aining four s t i mulant , e i gh t  diarrhe a ,  two 
s leeping and four p ain kil le r  p i l l s , 12 aspirin , one b ot t l e  eye  
drops and two compre s s  b andage s is  s t owe d in the  lunar module 
fli ght data file c omp art ment .  

Survival Gear 

The s urvival k i t  i s  s t owe d i n  two ruck s acks in the righ t ­
hand forward equipmen t  b ay ab o ve t h e  l unar module p i l ot . 

Conten t s  of ruck s a ck No . 1 are : two c omb ination s urvival 
light s ,, one des al t e r  k i t , three p ai r  s unglas s e s ,  one radi o 
b e a con , one s p ar e  rad i o  b e ac on b at t e ry and s p ace craft conne ctor 
c ab le , one kni fe in s he ath , three wat e r  c on tainers , and two 
c ontai.ners of S un l o t i on . 

-more -
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Rucksack N o .  2 : one three-man l i fe raft with co2 
inflate r , one s e a  anchor , two s e a  dye markers , three s un­
b onnet s ,  one mo oring lanyard , three manlines , and two attach 
b racke t s . 

The s urvi val kit i s  des i gne d  t o  provi de a 4 8-hour 
p o s t l anding ( wate r  or l an d )  s urvi val c ap ab i lity for three 
c rewmen b e tween 4 0 degree s N orth and South l at i tude s . 

B i omedi c al Infli ght Monitoring 

The Ap ol l o  c rew b i ome di cal t e leme try dat a re ce i ve d  
by the Manned Space Flight Ne twork wi l l  b e  re l ay e d  for in­
s t antaneo us di s p lay at Mi s s i on Contro l  C en t e r  where he art 
rate and breathing rate data wil l  be d i s pl aye d  on the f l i gh t  
s urge on ' s c onsole . He art rate and res p irat ion rat e ave rage , 
range and devi ation are comp ut e d  and dis p l ay e d  on digi tal TV 
s creens . 

In addi ti on ,  the ins t an taneous he art rate , real-time and 
delayed EKG and re spira t i on are re c orded on s t rip charts for 
each man . 

Biomedi cal teleme try wil l  b e  s imult aneous from all c rew­
men whi le in the CSM,  b ut s e l e ct ab l e  by a manual onb oard 
swi t c h  in the LM . 

B i omedi c al data ob s e rved b y  the fligh t  s urge on and 
h i s  t e am in the Li fe Support Sys tems S taff Support Room wi ll 
b e  corre lated with s p ac e craft and space s ui t  environment 
data di s p l ay s . 

B l o od p re s s ur e s  are n o  l onger telemetered as they were 
in the Mercury and Gemini p ro grams . Oral temp e rature , how­
e ve r , c an be me asured onb oard for di agno s t i c  p urp oses  and 
voi c e d  down b y  the c rew in case  o f  i nfligh t  i l ln e s s . 

-more -
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Training 

The c rewmen of Ap ollo 12 h ave spent more than five h ours 
o f  formal c rew t raining for e ach hour o f  the l unar-orb i t  
mi s s i on ' s  e i ght-day durat i on . More t h an 1 , 0 0 0  hour s  o f  
t raining we re i n  Ap o l l o  12  crew t raining s y l l abus over and 
ab ove the normal p re p ar at i o n s  for the mi s s i on- -te chni c a l  
b ri e fings and review s , p i l ot me e t ings and s t udy . As  Apo l l o  
9 b ackup c rew , they h ad already re ceive d more than 1 , 5 0 0 
h ours of t rainin g .  

The Ap ollo 1 2  crewmen als o  t ook p ar t  i n  sp ace craft manu­
fact uring che ckout s at the N orth Ame r i c an  Rockw e l l  p lant in 
Downey , C al i f . ,  at  Grumman A i r cr aft Engin e e ring C orp . , 
B e t hp age , N . Y . , and in p re l aunch t e s t in g at NASA Kenn e dy Spa c e  
Cent e r . Taking p art in factory and l aunch are a  te s t in g  h as 
pro vi de d  the c rew with thorough ope rat i on al knowledge o f  the 
c ompl e x  veh i c l e . 

Hi gh l i gh t s  o f  s pe ci a l i z e d  Apo l l o  12 c rew t raining t op i c s  
are : 

* De t ai l e d  s e ri e s  o f  b ri e fings on s p a c e c raft s y s t e ms , 
ope rat i on and mo di fi cations .  

* S at urn l aunch veh i c l e  b r i e fings on count down , range 
s a fe ty ,  fli ght dynami cs ,  fai lure mode s and ab ort c ondi t i ons . 
The l aunc h  vehi c l e  b ri e fings were upd ate d p e ri o di c al ly . 

* Apo l lo Gui dan c e  and Navi gati on s y s te m  b ri e fings at the 
Mas s achus e t t s  Ins ti t u t e  of Te chn o l o gy Ins trumen t a t i on Lab oratory . 

* B rie fings and continuo us training on mi s s i on pho t o ­
graphi c  ob j e c ti ve s  and use o f  c amer a  e quipment . 

* Exte n s i ve p i l o t  p art i c i p at i on i n  reviews o f  all fli ght 
p ro c e dure s f o r  normal as  we l l  as  eme rgen cy s i tuat i on s . 

* S t ow age revi ews and prac t i ce in t rainin g s e s s i on s  in 
the sp ace craft , mo ckup s and c ommand module s imul ators al l owe d 
the crewmen t o  evaluate s p a c e craft s t owage o f  c rew-as s ociate d 
equipme n t . 

* More t h an 4 0 0 hour s  o f  t r aining p e r  man in command 
module and lunar modul e  s imulat ors at MS C and KS C ,  inc luding 
c l o s e d-l oop s imul ati on s  wi th fli gh t  c on tr o l le rs in the Mi s s i on 
Contro l  C ente r .  Other Apo l l o  s i mulators at various l o c at i on s  
were use d  e x t e n si ve l y  for s p e c i al i ze d  crew trainin g .  

* Entry corridor de ce le rati on pro fi l e s  at lun ar-re turn 
cond i t i ons in the MS C Fli ght A c ce l e r at i on Fac i l i ty manne d  
c e n t ri fuge . 
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* Lunar s urface b r i e fi ngs and 1- g walk- through s  o f  l unar 
s urface EVA operat ions cove ring l unar geology and mi cro­
b i ol ogy and dep l oyment of e xperiment s in the Apol lo Lunar 
S urface Exp eriment P ackage ( ALSEP ) .  Training in l unar sur­
f ace EVA inc l ude d prac t i ce s e s si ons with l un ar surface s ampl e  
gathe ring t oo l s  and re turn c ontainers , c ame ras , the e re c tab l e  
S-b and antenna and the mod ul ar equipment s t ow age as s emb l y  
( MES A )  h o us e d  in the L M  de s cent s t age . 

* Profi c iency flights in the l un ar landing training 
vehi c le ( LLTV)  for the commande r .  

* Zero- g air c raft fli ght s us in g  command modul e and l unar 
mo dul e mo ckup s for EVA and pre s sure s uit doffing/donning 
practi ce and training .  

* Underw ater zero-g t rainin g in the MS C Wate r  Immers i on 
Facility using spacecraft mo ckup s  t o  further fami l i ar i ze 
c rew with al l asp e c t s  of CSM-LM docking tunn e l  intravehi cular 
t rans fe r  and EVA in p re s suri ze d s uit s . 

* Wat e r  e gre s s  training conduct e d  in indo or tanks as 
we l l  as in the G u l f  of Mexi co ,  in c lude d upr i ght ing from the 
S t ab le II p os it i on ( ape x down) t o  the S t ab le I po s i t ion ( ap e x  
up ) ,  e gre s s  ont o  rafts donning Biologi c al I sol at ion G arments 
( BI Gs ) , de c on t amination procedures and h e l i c opter p i ckup . 

* Laun ch p ad e gre s s  t raining from mo ckup s  and from th e 
actual space craft on the l aunch p ad for p o s s ib l e  e mergencies  
s u ch as fire , c on t aminants and p ower failure s . 

* The training c overed use o f  Apo l lo sp ace c ra ft fire 
s uppre s s i on e quipment in the cockp i t . 

* P l anetar i um re views at Morehe ad P l anet ar i um ,  Chape l 
H i ll , N . C . , and at Gri ffith Pl ane t arium ,  Los Ange le s , C al i f . , 
o f  t he ce l e s tial sphere with spe c i al e mphasi s  on the 3 7  
n avigati on al s t ars u s e d  by t h e  Apol lo guid ance c omp ute r .  
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Crew Biographi e s  

NAME : Char l e s  Conrad , Jr . ( Commande r , USN ) 
NASA As tronaut 

Apollo 1 2  C ommander 

BIRTHPLACE AND D ATE : Born on J une 2 ,  19 3 0 , i n  Phi lade lph i a ,  Pa . 

PHYSICAL DESCRIPTION : Blond h air ; b lue eyes ; h eight : 5 fee t  
6 1/2 inche s ; weight : 1 3 8  p ounds . 

EDUCATION : Att ende d  primary and s e c ondary s chools i n  Haverf'ord , 
Pa . , and New Leb anon , New York ; r e c eived a Bache lor o f  
S cience d e gree in Aeronauti cal Engineering from Pri n c e t on 
Univer s i t y  i n  19 5 3  and an Honorary Mas ter o f  Art s degree 
from Princet on i n  1 96 6 . 

MARITAL STATUS : Married t o  the former Jane DuBo s e  o f  Uvald e , 
Te xas , whe re her parent s ,  Mr . and Mrs . W .  0 .  DuBos e ,  
now res ide . 

C HI LDREN : Peter , D e cemb er 2 4 , 1 9 5 4 ; Thomas , May 3 ,  1 9 5 7 ;  
Andrew , Apri l 3 0 ,  19 5 9 ; Chris t opher , Novemb e r  2p , 1 9 6 0 . 

OTHER ACTIV ITIES : Hi s hob b i e s  inc lude gol f ,  swimming , and 
water skiing . 

ORGAN IZ ATIONS : Memb e r  of the Ameri can Inst i tute of Aeronaut i c s  
and A s t ronauti c s  and t h e  S o c i e t y  of Exp erimental Te s t  
Pi lots . 

SPEC IAL HONORS : Awarded two D i s t in guished F l y i ng Cros s e s , two 
NASA Excepti onal Serv i ce Medal s , and the Navy Astronaut 
Wings ; re c ip ient of' Prince t on ' s  D i s t ingui s he d  Alumnus 
Award for 1 9 6 5 , the U .  s .  J ay cee s ' 1 0  Out s t anding Young 
Men Award in 19 6 5 , and the American Ast ronaut i c al S o c i e t y  
Flight Achie vement Award f o r  1 9 6 6 . 

EXPERIENCE : C onrad ent er e d  t he Navy f o ll owing his graduation 
from Princet on Universi t y  and b e c ame a naval avi at or .  
H e  att ended the Navy T e s t  P i lot S c ho o l  at P at uxent River , 
Mary land , and upon c omp leting that cour s e  o f  instruc t i on 
was as s i gned a s  a proj e c t  t e s t  p ilot i n  the armaments 
t e s t  divi s i on there . He als o  s erved at Patuxent as a 
flight ins tructor and performance e nginee r  at the Te s t  
P i l o t  S chool . 

He has l ogge d  more than 4 , 0 0 0  hour s  flight t ime , with 
more than 3 , 00 0  h ours i n  j et aircraft . 
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SALARY : $ 1 , 5 5 4 . 08 per month in milit ary pay and allowance s . 

CURRENT ASSIGNMENT : Commander C onrad w as s e le cted a s  an 
as tronaut by NASA in Septemb er 1 9 6 2 . I n  Augu s t  19 6 5 ,  
he s erved a s  pilot on the 8- day Gemini 5 fli ght . 
and c ommand pi lot Gordon Cooper w ere launched into 
orbi t  on Augus t 21  and pro c ee d e d  to e st abli s h  a new 
space enduranc e  record of 1 9 0 h ours and 5 6 minute s . 
The flight , whi c h  las t e d  1 2 0 rev oluti ons and c ov ered 
a t ot a l  dis t an c e  o f  3, 312 , 99 3 s t atute mil e s , was 
t erminat e d  on Augus t  2 9 , 1 9 6 5 .  It was als o on t hi s  
flight that t h e  Unite d  S t at e s  t ook over the l e ad i n  
manhours in s p ac e . 

On Sept emb e r  1 2 , 1 9 66 , C onrad o c c upie d  the ' c ommand 
pi lot s eat f or the 3-d ay 4 4-re v oluti o n  Gemini 1 1  
mi s si on .  He e xe cute d  orbi t al maneuv ers t o  rend e z vous 
and dock in l e s s  than one orbit with a previous ly 
laun ch e d  Agena and contr o l l e d  Gemini 11 through two 
peri od s  of e xtravehicular a c ti vity p erformed by pi lot 
Ri chard Gordon . 

Other high light s of the fli ght inc l ud e d  the retrieval 
o f  a nuc l e ar emu l si on e xperime nt package during the 
first EVA ; e st ab li s hi ng a new w or ld space altitude 
re c ord of 85 0 s tatute mi le s ;  the succ e s s fu l  c ompletion 
of the firs t t e thered s tati on-keeping exerci s e ,  in 
whi ch art i fi ci al gravit y  was produce d ;  and the 
s u c c e s s fu l  c omp letion o f  the first ful ly aut omati c 
control l e d  reentry . 

The f li gh t  was c onc lud e d  on September 1 5 , 1 9 6 6 , wit h  
t h e  s p ac e craft l anding in the At lantic-- 2 1 / 2  mi le s 
from the prime rec ov ery s hip USS GUAM . 

He s e rv e d  as b a c kup c ommander for the Apo l l o  9 fli ght 
pri or t o  his as signment as Apo l l o  12 c ommander .  

Conrad has logged a t o t al o f  2 2 2  h ours and 1 2  minute s  
o f  s p a c e  f ligh t  in two mis s i ons . 
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NAME : Ri chard F .  Gordon , Jr . ( Commander , U SN ) Apollo 1 2  
C ommand Module Pi lot , NASA Astronaut 

BIRTHPLACE AND DATE : Born October 5 ,  1929 , in Seat t le , 
Washington . His mother , Mrs . Ange l a  Gordon , re s ide s 
in Seat t l e . 

, 

PHYSI CAL DESCRIPTION : Brown hai r ;  haze l  eye s ; hei ght : 5 feet 
7 i n che s ; weight : 1 5 0  pounds . 

EDUCATION : Graduated from North Kit s ap Hi gh S chool , Poulsbo , 
Washington ; received a Bache lor of Scie nce  degree in 
Chemis try from the University of Was h ington in 1 9 5 1 . 

MARITAL STATUS : Married t o  the former Barbara J . F i e ld of 
Seat t le , Washington . Her p arent s , Mr . and Mrs . Che s t er 
Field , res ide in Free land , Was hington . 

CHILDREN : Carleen , July 8 ,  1 9 5 4 ; R i chard , O c t ob er 6 , 1 9 5 5 ; 
Lawrence ., De c emb er 18 , 1 9 5 7 ; Thomas , March 2 5 , 19 5 9 ; 
Jame s , Apri l 2 6 , 1 9 6 0 ;  D i ane , Apri l - 2 3 ,  1 9 6 1 .  

OTHER ACTIVITIE S : He enj oy s wat e r  skiing , s ai ling , and golf . 

ORGANI ZATIONS : Memb er of the Society of  Experiment al Te s t  
Pi lots . 

SPEC I AL HONORS : Awarded two Di s tinguis he d  F lying Cros s e s , 
the NASA Excepti onal Servi ce Medal , and the Navy 
Astronaut Wings . 

EXPERIENCE : G ordon , a Navy C ommande r ,  rece ived h i s  wings as 
a naval aviator in 1 9 5 3 . He then attended A l l-Weather 
Flight School and j et transi t i onal training and was 
s ub s equent l y  a s si gned t o  an all-weather fight e r 

' s quadron at the Naval Air Stat ion at Jacksonvi l le , F la . 

In 1 9 5 7 ,  he att ended the Navy ' s  Te st P i lot School at 
Pat uxent River , Maryland , and served as a flight te s t  
p i lot unti l  19 6 0 .  During this tour o f  duty , h e  did 
flight t e s t  work on the F 8U Crusader , F l l F  Tigercat , 

FJ Fury , and A 4D Skyhawk and was the firs t proj ect  
t e s t  pi lot for the F 4 H  Phantom I I .  

H e  s erved w i t h  F i ghter Squadron 1 2 1  at t h e  Miramar , 
Calif . , Naval A i r  Stat ion as a flight i ns t ructor in 
t he F 4 H  and p arti cipated in the i nt roduc t i on of that 
aircraft t o  the At lantic  and Paci fi c  f l e et s . He was 
als o f l i ght s afety offi cer , as s i s t ant operati ons offi cer , 
and ground t raining ' offi cer for Fighter Squadron 9 6 
at Mir amar . 

-more-
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Winner of  "the Bendix Trophy Race from Los Ange le s 
t o  New · Yo rk · in May 1 9 6 1 , he e s t ab l ished a new speed 
re c ord o f  8 6 9 . 7 4  mi l e s  per hour and a tran s c on t i ­
nental s p e e d  re c ord of 2 hours and 4 7  minut e s . 

He was als o a s tudent at the u .  s .  Naval P o s t graduate 
S chool  a t  Monterey , Californi a . 

He has l ogged more than 4 , 0 3 8  h ours flying t ime--
3 , 30 8  hours in j et aircraft . 

SALA RY : $ 1 , 6 3 3 . 2 8 per month i n  mil i t ary p ay and all owance . 

CURRENT ASSIGNMENT : Commander Gordon w as one of the third 
group of astronaut s named b y  NASA in Oc t ober 1 9 6 3 .  He 
has s ince s erved as b ac kup pilot for the Gemini 8 flight . 

On Septemb er 1 2 , 1 9 6 6 , he  s e rved as p i lot for the 3-day 
4 4-revoluti o n  Gemini 1 1  mis s i on--on whi ch rende zvous 
with an Agena was achieved in les s  than one orbit .  He 
e xe c ut e d  docking maneuvers wit h  the p revious ly launched 
Agena and p erformed two p eriods of e xt raveh i cular a c t i ­
vit y  which included attaching a t e ther t o  the Agena and 
retrieving a nuc l e ar emuls i on e xperiment p ackage . Other 
highligh t s  o f  the flight incl uded the suc c e s s ful c om­
p l e t i on of the firs t tethered s tati on-keeping e xerc i s e , 
the e s t ab l i s hment of a new rec ord s e t t ing altitude of 
8 5 0  mi le s , and the firs t c lo s ed-loop c ontrolled reentry . 

The flight was c onc luded on Septemb e r  15 , 1 9 6 6 , with the 
spacecraft landing in the At lant i c--2 1/2  miles from the 
prime re covery ship , USS GUAM . 

He s e rved a s  Apo llo 9 b ackup c ommand module p ilot pri or 
t o  b eing named Apo l l o  12 c ommand module p ilot . Gordon 
has logged 71 hours 17 minutes  of space flight--two 
h ours and 44 minutes of whi c h  were in EVA . 

-more-
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NAME : Alan L .  Bean ( Commander ,  USN ) Apo l l o  1 2  Lunar Module 
Pilot , NASA As tronaut 

BIRTHPLACE AND DATE : Born in Whe e ler , Texas , on March 1 5 , 
1 9 3 2 . His p arent s , Mr . and Mrs .  Arnold H .  Bean , res ide 
in h i s  home town Fort Worth ,  Texas . 

PHYSI CAL DE SCRIPTION : Brown hair;  hazel eye s ; height : 5 feet 
9 1/2 inche s ; we ight : 155 p ounds . 

EDUCATION : Graduated �rom P as chal High School in Fort Worth , 
Texas ; received a Bache lor o f  Sci ence degree in  Aero­
nau t i c al Engineering �rom the University of Te xas in 
1 9 5 5 . 

MARITAL STATUS : Married t o  the former Sue Ragsdale o f  Dal las , 
Texa s ; her p arent s , Mr . and Mrs .  Edward B .  Ragsdale , 
are res i dent s of that c i ty . 

CHILDREN : C lay A . , Decemb e r  1 8 ,  1 9 5 5 ;  Amy Sue , January 2 1 , 
19 6 3 . 

OTHER ACTIVITIES :  Hi s hobbi e s  are play ing with his two 
children , s urfing , paint ing , and h andbal l ; and he als o 
e nj oy s  swimming , diving , and gymnas t i c s . 

ORGANI ZATIONS : Member of  the Society of  Experimental Test 
Pi lot s and De lta Kappa Eps i lon . 

EXPER IENCE : Bean , a Navy ROTC s t udent at Te xas , was c ommi s s ioned 
upon graduat i on in 1 9 5 5 . Upon c ompleting h i s  flight 
training , he was a s s igned t o  Attack Squadron 4 4  at the 
Naval Air Stat i on i n  Jacksonvi lle , F l or i da , for four 
y ears . He then att ended the Navy Te s t  Pi lot School at 
P at uxent River , Mary land . Upon graduat i on he was 
a s s i gned as a t e st p i lot at the Naval Air Test  Cent e r , 
Patuxent River , where he f lew all type s o� naval air­
craft ( j et ,  p rope l ler , and h e l i c opter models ) to 
evaluate their s ui t ab i li ty for operational Navy us e .  
Commander Bean p arti cipated in the tial trials 

of b oth the A5A and A 4E j et attack airplanes . He 
atte nded the s chool o� Aviat i on Safety at the Uni­
vers ity of Southern Cali fornia and was next as signed 
to Attack Squadron 17 2 at C e ci l F i e ld ,  F lori d a ,  as an 
A-� light j et a t t ac k  pi lot . 

During his  career , he has flown 2 7  aircraft and l ogged 
more than 3 , 7 75 hours flying t ime--inc luding 3 , 2 1 2  
h ours in j et aircraft . 

-more-
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SALARY : $1 � 07 1 . 0 8 per month in mi litary p ay and a llowance . 

CURRENT ASSIGNMENT : Commander Be an w as one of the third 
group of as tronauts s e le cted by NASA in Oct ober 196 3 .  
He served a s  b ackup c ommand p ilot for the Gemini 10 
mi s s i on and as the backup lunar module pilot for 
Apollo 9 prior to b eing named to the Apollo 12 crew 
as Lunar Module P ilot . 

-more -
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LAUNCH COMPLEX 3 9  

Launch Comp lex 3 9  fac i l i t i e s  a t  the Kennedy Space 
C ent e r  were planne d  and bui lt spe c i fi c al ly for the Apollo 
S at urn V, the space vehi c le b eing used in the Unit e d  Stat e s ' 
manned lunar exploration program . 

Comp l e x  39  introdu c e d  the mobi l e  c on c ept of launch 
operat i ons in whi ch the space  veh i c le i s  thoroughly checked 
out in an enclosed  building b e fore i t  is  moved t o  the launch 

, pad for final preparat i ons . Thi s  affords greate r  prote cti on 
from the element s and permi t s  a high l aunch rat e s in c e  p ad 
t ime i s  minimal . 

Saturn V s t age s are shipped t o  the Kennedy Space 
Center b y  o cean -going ves s e l s  and spe cially de s i gned air­
craft . Apo llo space craft module s are transported by air 
and first t aken to t he Manned Sp acecraft Operat i ons Bui lding 
in the Industrial Area s outh o f  Comp lex 3 9  for preliminary 
che ckout , alt itude chamber t e s t ing and a s s emb ly . 

Apo llo 1 2  i s  the s ixth Saturn V/Apollo s pace vehi c l e  
t o  b e  launched from C omplex 39 ' s  P ad A ,  one o f  two o ct agonal 
launch p ads whi ch are 3 , 0 0 0  feet  acro s s . The maj or c omponent s 
o f  Comp lex 39  include : 

1 .  The Veh i cle A s s embly Bui lding , heart o f  the comple x , 
i s  where the 363-foot-tall space veh i c le is as s emb led and 
t e s t ed . I t  c ontains 1 2 9 . 5  million cub i c  feet o f  space , covers 
e i ght acre s , is 7 16 feet long and 5 1 8  te et wide . Its high 
b ay area , 5 2 5  feet high , contains four as semb lY and che ckout 
b ay s  and i t s  low b ay area - 2 1 0  feet high , 4 4 2  feet wide and 
2 7 4  feet long - contains eight s t age-preparation and che ck­
o ut cells . There are 1 4 1  l i ft ing devi c e s  in the building , 
ranging from one- t on hoi s t s  t o  two 2 50 - t on high lift b ridge 
crane s .  

2 .  The Launch Control Cent er , a four-s t ory s tructure 
adj acent and to the south of the Veh i c le A s s emb ly Building 
is a radic al departure from the dome-shaped ,  "hardened"  
blockhouse at  older l aunch s i t e s . The Launch C ont ro l  Cent e r  
i s  the e l e c t roni c "brain" o f  Complex 3 9  and w a s  used for 
che ckout and t e s t  operat ions whi le Apol l o  was b e ing as-
s embl e d  inside t he Vehicle As s emb ly Bui lding h i gh b ay . Three 
of the four firing rooms cont ain i de nt i cal s e t s  o f  control 
and monit oring equipment so that launch of one vehi cle and 
checkout o f  others may conti nue s imult aneo u s ly . Each firing 
room is as so ciated with a ground comp ut e r  faci lity to provide 
dat a links with the launch vehic l e  on i t s  mobile l aunche r  at 
t he pad or ins ide the Vehi cle A s 8 embly Bui lding .  
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3 .  The Mob i l e  Laun cher , 4 4 5  feet t al l  and weighing 
12 mil lion pounds , i s  a transportab le  launch b as e  and um­
b i lical t ower for the space vehi c le . 

4 .  The Transporters , used t o  move mob i le launchers 
into the Veh i c le As s emb ly Building and then - with their 
space vehi c l e s  - t o  the l aunch p ad ,  weigh s i x  mil l ion p ounds 
and are among the l arges t  t racked vehi cles  known . The Tran s ­
p orters - t here are two - are 1 3 1  feet long and 1 1 4  f e e t  w i de . 
Powered by ele ct ri c  mot ors driven by two 2 , 7 5 0 -horsepower 
die s e l  engine s , the vehic les  move on four doub le-tracke d 
crawlers , each 10 fee t  high and 4 0  feet. long . Maximum s p e e d  

ab out o ne -mi le-per-hour loaded and two mil e s -pe r-hour 
unloaded . The three and one-half mi le  t ri p  to P ad A with a 
mobi le launcher and s p ace  veh i c le t akes approximat e ly s e ven 
hours . Apollo 1 2  rollout t o  the pad o ccurred o n  Sep t ember 
8 ,  1 9 6 9 . 

5 .  The Crawlerway i s  the roadway for the transporter 
and is 131 feet  wide divided by a median s t ri p . Thi s  is the 
approximate width o f  an e i ght-lane turnp ike and t he roadbed 
is  des i gned t o  accommodate a c omb ined weight of  more than 18  
mil lion pounds . 

6 .  The Mob ile S ervi ce Structure i s  a 4 0 2 - foot-tal l , 9 . 8  
mi l lion pound t ower used t o  s ervi c e  the Apo l lo s pace vehi c le 
at the pad . Moved into p lace about the Saturn V/Ap o l lo space 
vehicle and i t s  mob i l e  launcher by a transport er , it cont ains 
fi ve work p l at forms and p rovides 3 6 0- degree p lat form acces s  to 
the veh i c le b eing p repared for launch . It is r emoved to a 
parking area about 11 h ours b e fore launch . 

1 .  A Water Deluge Sys tem wi l l  p ro vide abo ut a m i l li on 
gal lons o f  indust ri al w ater for c o o l ing and fire preventi on 
during the launch o f  Apo llo 12 . The water i s  used t o  c o o l  
t he mobi le l aunche r ,  t he flame t rench and t h e  flame de fle c t o r  
above whi ch t h e  mobile launcher i s  po s it ioned . 

8 · The Flame Defle ctor i s  an n A11 -shap e d ,  1 .  3 mi llion 
p ound s tructure moved into the flame t rench b eneath the l aunche r  
p rior t o  launch . I t  i s  covered with a refractory mater i al �e s i gned t o  with s t and the launch environment . The flame trench 
1t s e l f  is 58 feet  wide and app ro ximate ly s i x  fee t  above mean 
s e a  level at the b as e . 

-mo re -
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9 . The Pad Are as - A  and B - are o ct agonal in shape 
and nave center hards t ands constructe d  Of he avi ly reinforced 
concrete .  The t op of P ad A s t ands ab out 48  fee t  above sea 
leve l . Saturn V p rope llant s - liquid oxygen ,  liquid hydrogen 
and RP- 1 , the l at t e r  a high grade kero s en e  - are s tored in 
l arge t anks sp ac ed near the p ad p erimet er and c arried by pipe­
lines from the t anks to the p ad , up the mob i l e  l auncher and into 
the launch vehi c le p rope l lant t ank s . Als o  locat ed in the p ad 
are a are pneumat i c , high pres s ure gas , e l e ct ri c al , and industr i al 
wat er s upport fac i l i t i es . P ad B ,  u s ed for the l aunch o f  Apol l o  
1 0 , i s  l o c at e d  8 , 7 0 0  f e e t  north o f  P ad A . 

-more -
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MISS ION C ONTROL CENTER 

The M i s s i on Contro l  C en t e r  at the Manned Spa c e c raft 
C ent e r , Hous t on , i s  the fo c al p o int for Apol lo flight control 
activi t ies . The c en t e r  r e ceives t r acking and t elemetry d at a 
from t he M anned Spa c e  Flight Network whi ch in turn i s  p ro­
ces sed by the MC C Re al-Time Comp u t e r  Comp le x  for d i s p l ay t o  
fl i ght c ont ro lle rs in the  Mi s s i o n  Operat i ons Contro l Room 
( MOCR ) and adj a c en t  st aff s upport rooms . 

Console p o s it io ns i n  the two i dent i cal MOCRs in 
Mission Cont ro l C ent e r  f al l  into t hree bas i c  operat i ons 
group s : mi s s i on command and control , syst ems operations , 
and fl i ght dynami c s . 

Po s i t ions in th e c ommand and c ontrol group are : 

* M i s s i on Dire c t or - - responsib le for overall mi s s i o n  
c ondu c t . 

* Flight Op e rations Dire c t or -- repre s ent s MSC management . 

* Fl ight Dire c t o r  - - re spons ib le for operat i onal de c i s i ons 
and a c t i on s  in th e MOCR . 

* A s s i s t an t  Flight Di re c t or 
and act s in h i s  ab s en c e . 

as s i s t s  flight dire ctor 

* Flight Ac t i vi t i e s  Offi c e r  -- deve lops and coordinat e s  
flight p lan . 

* Department o f  De fen s e  Repre s entative -- coordinat e s  
and directs  DOD mi s s i on s upp o rt . 

-more-
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* Network Controller -- resp on s ib t o  F D  for Manned 
Space Flight Netwo rk s t at us and t roub l e shoot ing ;  MCC equip­
ment operat i on . 

* Surgeon -- monit o rs c rew me di cal condi tion and informs 
FD of any medi c al s it uati on affe cting mis s i on . 

* Sp ac e c raft C ommunic at or ( Cap com ) -- s e rves as voi c e  
contact with flight c�ew . 

* Experime nt s O fficer -- coo rdinat e s  operat ion and 
control o f  onb o ard flight exper imen t s . 

* Pub li c  A ffairs  Officer -- report s mi s s i on progre s s  
to pub l i c  through commentary and relay o f  live air-t o-ground 
t ransmi s s ions . 

Sys t ems Operat ions Group : 

* Environment al , Ele ctri cal and Communica.t ions 
Engineer ( EECOM ) -- monitors and troub le shoots command/s e rvi ce 
module environmental , e le ct ri cal , and s equen t i al s y s t ems . 

* Guidance ,  Navigat i o� and Cont ro l Engineer (GNC ) - ­
monit o rs and troub l e shoot s CSM guidanc e , navigat ion , control , 
and p ropuls i on s y s t ems . 1 • 

* LM Environment al and Electri cal Engineer (TELCOM ) - ­

LM c ounterp art to EECOM . 

* LM Guidance , Nav igat ion and Contro l Engineer ( Contro l ) -­
LM counte rp art t o  GNC . 

* Booster Sy s t ems Engineer ( three p o s it ions ) -- responsible 
for monitoring l aunch vehi cle  p erformance and for s ending 
funct ion commands . 

* Apollo C ommuni c at ions Engineer ( ACE ) and Operat ions 
and Pro cedure s Offi cer ( O & P ) -- share re spons ib ility for 
monitoring and t rouble shooting space cr aft and lunar sur face 
communi cation s y s t ems and for coordinating MCC pro cedure s 
with other NASA c ent ers and t he network . 

F li gh t  Dynamic s  Group : 

* F light Dynami c s  Offic e r  ( FIDO ) -- monitors powered 
flight event s and p lans space craft maneuvers . 

* Retro fire O fficer ( Retro ) -- re spons ib le for planning 
de orb i t  maneuvers in Earth orb i t  and entry calculat ions on 
lunar return traj e ctorie s .  

-more-
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* Guidance O fficer {Guido ) -- responsib le for monitoring 
and updating C SM and LM guidance systems and for monitoring 
s y s t ems performance during p owered flight . 

Each MOCR operations group has a staff support room 
on the same floor in whi ch detailed monitoring and analy s i s  
i s  conducte d . Other s upporting MCC areas inc lude t h e  space­
fli ght Meteorologi cal Room, the Space Envi ronment ( radiation ) 
Console , Spacecraft P l anning and Analys i s  ( SPAN ) Room for 
detail e d  space craft performance analys i s , Recovery Operations 
Control Room and the Apo l lo Lunar Surface Experiment Package 
Support Room . 

Located on the first floor of the MCC are the communica­
tions , command , and t e lemetry system ( C CATS ) for pro c e s s ing 
incoming dat a from the t racking network , and the real-time 
computer complex (RTCC ) whi ch convert s flight dat a  into di s­
p lays use ab le to MOCR flight contro l lers . 

-more-
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MANNED SPACE FLIGHT NETWORK 

The M anned S p a c e  Flight Ne twork (MSFN ) i s  a worldwide 
s y s t em that provi de s  re liab le � cont inuou s , and ins t antaneous 
communi cat ions with the a s tronaut s ,  launch vehi c l e , and 
s p ac e craft from l i fto ff t o  s p lashdown . The MSFN als o  w i l l  
l i nk b e tween E arth and t h e  Apo l l o  e xp eriment s l e ft on the 
l unar s urface b y the Apol l o  1 2  crew . 

The wor l dwide tracking network i s  maint ained and 
operat ed b y  t he NASA Goddard Space Flight Cent er ( Greenb e lt , 
Md . ) ,  under t h e  d i re c t i on of NASA ' s  O f fi c e  o f  Tracking and 
Dat a Acqui s it i o n . In the Manned Space F l i ght N e t work 
Op erat i ons Cent er (M SFNO C ) at G o ddard , the N e twork Dire c t o r  
and h i s  t eam o f  Operati ons Managers , with t h e  as s i st ance o f  
a Netwo rk Sup port Team ,  keep the entire complex tuned for t h e  
mi s s i o n  s up port . Should Hou s t on ' s  mis s ion c ontrol c enter 
b e  s eriou s ly impaired for an e xt ended t ime , the Godd ard Cent e r  
b ec omes an emergen cy mis s i on cont r o l  c ent er .  

The MSFN emp loy s 1 3  ground t racking s tati on s  equip p e d  with 
3 0- and 8 foot ant ennas , an ins t�ument ee t racking ship , and 
four instrument e d  aircraft . For Apo l l o  1 2 , the network wi l l  
b e  augment ed by the 2 1 0-fo o t  ant enna s y s t ems at Goldstone , 
C al i f .  and a t P arke s , Au s trali a ,  ( Au s t r a l i an Commonwealth 
S c i enti fi c  and Indu s t ri al Re search Organ i zat ion ) .  

NASA Communi c at ions Network (NAS COM ) . The t racking 
n e t wo rk i s  linked t og e th e r  by the NASA Commun i c at i ons Net ­
work . A l l  i n fo rmat i on flows t o  and from MCC Hou s t on and the 
Apo l l o  s p a c e c raft over this c ommuni c at i on s  s ys t em .  

The NASCOM cons i st s  o f  almo s t  three mi llion c i r cui t 
mi les o f  di vers ely rout e d  commun i c at i ons channel s . I t  u s e s  
s at el l i t e s ,  s ubmarine c ab le s , l and line s , mi c rowave s y s t ems , 
and high frequency radio faci l i t i e s  for ac c e s s  links . 

NAS COM contro l c en t e r  i s  l o c at ed at Goddard . Regional 
communication swi t ch ing c ent ers are l o c at ed in London , M adri d , 
C anberra , Aus tralia ;  Hono l u lu , and Guam . 

-m ore-
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Thre e  Int e l s at communi c at i on s  satelli t e s  w i l l  b e  u s e d  
fo r  Apo llo 1 2 . One s at e l l i t e  over t h e  At lant i c  wi l l  l ink 
G oddard wi t h  s t at i on s  at M adri d , C anary I s l and s , As cens i on 
and the Vanguard t rack ing ship . Another At l ant i c  s at el l i t e  
w ill p ro vi d e  a d i r e c t  link b e tw e en Madrid and Godd ard for 
TV s i gnal s re c e i ve d  from the Apo l lo 1 2 . The third s at e lli t e  
o ver th e mi d-P a c i f i c  w i l l  link the two C arnarvon and C anbe rra 
Aus tralia and Hawai i w i th Go ddard t hrough a ground s tat i on a t  
Brew s t er F l at s , Was h . 

At Goddard , NASCOM s wi t ching comp u t ers s imul t aneous ly 
s end t he voi ce s i gnal s direc t ly to th e  Houston flight c o nt ro l ler s 
and the t racking and t e leme t ry dat a t o  c ompute r pro ce s s ing 
comp lexe s at Hou s t on and Goddard . The Go ddard Re al Time Com­
put ing Comp lex veri fi e s  p er formance o f  the t r acking n etwork and 
u s e s  the c o l le c t e a  tracking dat a t o  drive di s p lay s in th e 
Goddard Op erati o n s  Contro l Center . 

· 

E s t ab li shing t he Link -- The Merr i t t I s land tracking 
s t at ion monit ors pre l aunc h  t e s t , the t erminal coun t dm>�n , an d 
the first minut e s  o f  l aunch . 

An Apo l l o  in s t rume n t a t i on ship ( USNS VANGUARD ) ·  fi l l s 
t h e  gap s b e yond t h e  range o f l and t ra cking s t at ions . For 
Ap o l l o  1 2 , thi s s h i p  wi ll b e  s tat ioned i n  the Atlan t i c  to 
c o ve r t he ins ert i on in t o  Earth orb i t . Apollo ins t rument ed 
airc raft provide communi c a t i o n s  sup p o rt t o  t he land t racking 
s t a t i ons during t r an s lunar inj e ction and reent ry and cove r 
a s e le c t e d  abort are a  i n  the e vent o f  ''n o -g o " decis ion aft er 
i n s e rt io n  into Earth o rb i t . 

Lunar Bound - Approximat ely one hour afte r  the space­
c r a ft h a s  b e en inj e c t ed into i t s  translunar t raj � ctory ( s ome 
1 0 , 0 0 0 mi le s from t he Earth ) , three prime t ra cking s t at i ons 
s p ac e d  ne arly e quidi s t an t  around t h e  Earth wi ll t ake over 
t racking and commun i c at i ng with Ap o l l o . 

The p rime s t at ions are l o c at e d  at Go lds t one , Cali f . ; 
Madrid , Spain ;  and Canb erra , Aust rali a . Each s t ation has 
a dual s y s t em for u s e when t racking the command module in 
lunar o rb and the lunar module in s ep arat e fligh t paths or 
at r e s t  on t h e  Moo n . 

The Ret urn Trip - ·- To make an ac curat e reentry , data 
fro...., "!':,._ e ·tracking s t at i ons are fe d into the MCC compute rs 
t o  d e ve l op n e c e s s ary i n fo rmat i on for t h e  Apo l lo 1 2  crew . 
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Appropriate MSFN s t at ion s , inc luding the air c raft in 
the Pac i fi c ,  are on hand t o provide support during the reentry . 

Through t he j o urne y  t o  the Moon and ret urn , t e levi s i on 
wi l l  b e  r e c ei v e d  from the s p ac e c ra ft at t he three 8 5 - foot 
ant e nnas around the world . In addi t i on ) the 2 10 - fo o t  an tennas 
in Cal i forn i a  and Australia wil l  be used to augment the t ele­
v i s i o n  coverage whi le the Apo l l o  1 2  is near and on the Moo n . 
For b l ack an d whi t e  TV , s can convert ers at the s t at ions p e rmit 
immediat e t ransm i s sion of commercial quali ty TV v i a  NASCOM t o  
Hou s ton , where i t  will be released to u . s .  TV netwo rks . 

The b l a ck and whi t e  TV can b e  released s imult aneous ly 
in Europe and the Far East t hrough the MSFN s t at ions in Spain 
and Aus t rali a . 

I f  c o l o r  TV i s  us ed , the s ignal wi l l  b e  c onvert ed t o  
c ommercial quality at t h e  MS C Houston . 

Network Computers 

At fra c t i on-of-a- s e c ond int erval s , the network ' s  
digit al data p ro c e s s ing s y s t ems , with NAS A ' s Manned Sp acecraft 
Center as the fo cal point , " ta lk n  to each other· or to the 
s p a c ec raft . High-speed computers at the remo t e  s i t e  ( tracking 
s hip included ) relay commands or n up-link n  data on s uch 
matt.ers  as c ont rol of c ab in pre s s ure , orbi t a l  guidance command s , 
or n go -no-go " indi cat ions t o  pe r form certain fun c t i ons . 

When informat i o n  originat e s  from Hou s t on , the comput ers 
refer to thei r  pre-p ro gramme d  i n formation for validity before 
t ransm i tt ing the required data to the space c raft . 

Such " up - l i nk" i nformation i s  communicated at a rate o f  
ab out 1 � 2 0 0  b i t s -per�s e c ond . Communi cat i o n  between remot e  
ground s i te s , v i a  h i gh-speed commun i c at i o n s  l i nk s , o c curs at 
about the s ame rat e . Houst on reads info rmat�on �  two channe l s  
a t  a t ime , from thes e  ground s it e s  a t  2 , 4 0 0  b i t s-per-s ec ond . 

The c omputer sys t ems perform many other functions , inc luding : 

A s s uring t he qual i t y  o f  the transmis s ion l i n e s  by con­
t inually e xe rc i s ing data paths ; 

Veri fy ing ac c uracy o f  t he me s s age s . 

C o ns t an t ly updat i ng the flight s t at u s . 
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For " down-linktt dat a , s ensors b ui lt i nt o  t he spac e c raft 
c o nt inually s amp le c ab in t emp e rature , pre s s ure , phy s i c al 
info rmat i on on the as t ronaut s s uch as  h e artb e at and re spira­
t ion . The s e  dat a are t ransmi t t e d  t o  the ground s t at i ons at 
51 . 2  kilob its ( 1 2 , 800 d e c imal digit s ) p er s e c ond . 

At MCC the comput e rs : 

Det e c t  and s el e c t  c h anges o r  deviat i ons , c ompare wi th 
their s t ored p rograms , and indi ca t e  the prob l em are as o,... 
p e rt inent dat a t o  the flight control lers ; 

Provide di s p l ay s  to mis s i on personn� l ; 

A s s emb le output data i n  prop e r  format s ;  

Log data on magnet i c  t ape for reply for t h e  f li ght 
cont ro l ler s . 

The Apo l l o  Ship Vanguard 

The USNS V anguard wil l  perform tracking, t e l emet ry , 
and c ommun i c at ion fun ctions for the launch phase and Earth 
orb i t  ins ertion . Vanguard will b e  s t at io ne d  ab out 1 , 00 0  mile s 
s outh e a s t  o f  Bermuda ' ( 2 8  degrees N . , 4 9  degree s  W . ) .  

Apollo Range Ins t rument at i on Aircraft ( ARI A )  

During Apo l lo 12 TLI maneuv e r , two ARIA will r e c ord 
t e leme try dat a  from Apo l lo and re lay voi c e  c ommuni c a t i on 
b etwe en t h e  astronau t s  and t h e  Mis s i on Control Center at 
Hou s t on . The ARIA w i l l  b e  l o c at e d  b et we en Aus t ralia and 
Hawaii . 

Fo r re en t ry , t wo ARIA wi l l  b e  depl oy e d  t o  the landing 
are a t o  re lay c ommuni c at i ons b etween Apo l lo and Mi s s i on Con­
trol at Hou s t o n  and provi de po s i t i on information on t h e  space­
craft aft e r  the b lackout phase of reent ry has p as s ed . 

The t o ta l  ARIA fle e t  for Apollo mi s s io n s  con s i s t s  o f  
four EC- 1 3 5A (Boe ing 707 ) j et s  w i t h  7-foot parab o l i c ant ennas 
ins t al l ed in the nos e  s ecti on . 
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Lunar Re c e iving Laborat ory ( LRL ) 

The final phas e o f  the b ack c ontamination program 
i s  completed in the MSC Lunar Rec e iving Lab oratory . The 
crew and spacecra ft are quarantined fo r a minimum of 2 1  
day s after c omp letio n  of lunar EVA operati ons and are re leas ed 
b as ed upo n  the c omp l e t i on of pres crib ed t e s t  requirement s and 
re sults . The lunar s ample will b e  quarantined for a period 
o f  5 0  to 8 0  days depe nding upo n  r esult s o f  e xten s i ve b io­
l og i c al t e s t s . 

The LRL serves four b a s i c  purpo s e s : 

• Quarantine o f  crew and space craft , the containment 
o f  lunar and lunar-exp o s ed m at erials , and quarant ine t e st .. 
ing to s e arch for advers e  e f f e c t s  o f  lunar mat erial upon 
terre s trial life . 

The pre s ervat i on and pro t e ction of the lunar 
s amp le s . 

The performance o f  time criti c al inve stigations . 

The p re liminary examinat ion o f  returned s amp s to 
as s i s t  in an i ntelligent di stribution o f  s ample s to princ i ­
pal inve stigators . 

The LRL has the only v acuum sy stem in the world w i th 
s p ac e  glove s operated b y  a man le ading d ire ct ly into a 
vacuum chamber at pres sure s o f  1 0 - 7  t orr .  (mm Hg) ( or on e 
1 0  bi ll ionth o f  an atmosphere ) .  It has a low level counting 
facility , who s e  b ackground c ount i s  an order o f  magnitude 
b etter than other known counters . Additiona l ly , it i s  a 
faci l ity that can h andle a l arge variety o f  b iologi cal s p e c i-. .  
men s  ins ide Clas s I I I  b io logi c al c ab inets des igned to contain 
e xtremely hazardous pathogeni c  material . 

· The LRL c overs 8 3 , 0 0 0  s quare feet o f  floor space and 
include s a Crew Re c eption Are a ( CRA ) , Vacuum Laboratory , 
Samp le Lab oratorie s  ( Phy s i c al and Bio-S c i enc e ) and an admin�· 
i strative and support are a .  Spec i al bui lding s y s t ems are 
employed t o  m aintain air flow into s ample handling are as and 
the CRA , to steri lize l iquid waste , and to in cine rat e cont am­
inated air from the primary containm e nt sys t ems . 
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The b i omedi cal lab orat o r i e s  p rovide for quarant ine 
t e s t s  to det e rmine the e ffe ct of lunar s amp l e s  on t erres t ri a l  

fe . The s e  t e s t s  are de s i gned to provide data upon whi ch 
t o  b as e  the de c i sion t o  rel e a s e  lunar mat eri al from quarant ine . 

Among the t e s t s : 

a .  Germ-fre e  mic e  will b e  e xpos ed to lunar material 
and o b s e rved c ontinuou s ly for 2 1  day s  for any abnormal change s .  
Periodi c al l y , group s w i l l  b e  s acrifi ced for p athologi c ob s e r­
vat i on . 

b .  Lunar material w i l l  b e  appl i e d  t o  12  different 
culture media and maint ained under s everal environment al 
c ondition s . The media w i l l  b e  ob s e rved for b ac t e ri a l  or 
fungal growth . Detailed inventori e s  of the mi crob i a l  flora 
of t he spac e c raft and c rew h ave b e en maint ained s o  t hat any 
l i ving m at erial found in the s amp le t e s t ing c an b e  c omp ared 
against t h i s  list o f  p o t ential contaminant s t aken t o  the Moon 
b y  the crew or space craft . 

c .  S i x  types o f  human and animal t i s sue culture ce l l  
l ines wil l  b e  maintained i n  the l ab or at ory and t ogethe r  w ith 
embryonate d  eggs are e xpos e d  t o  the lunar mat erial . Bas e d  on 
ce l lular and/or other c hanges ,  t h e  pre sence o f  viral material 
c an b e  e st ab li shed s o  that s p e c i al t e st s c an b e  condu c t ed t o  
identi fy and i s o lat e the t y p e  o f  virus p re s ent . 

d .  Thirty-three spe c i e s o f  p l ant s and s e e dl ings will 
b e  e xp o s ed to lunar mat erial . S e ed germinat ion , growth o f  
p l ant c e l l s  o r  the h ealth o f  s ee dlings are then ob s e rved , 
and h i s t o logi c al , mi crob i o logic al and b io chemic a l  t e chnique s  
are u s e d  t o  det e rmine t h e  cau s e  o f  any sus p e c t ed abornmality . 

e .  A numbe r  of l ower animals will b e  exp o s ed to lunar 
mat eri al , i n c luding fi s h , b irds , oys ters , s hrimp , c o ckroach e s , 
house fli e s , planari a ,  p ar ame c i a  and euglena . I f  abnormalit i e s  
are n ot e d ,  further t e s t s  will b e  conduct ed to det ermine i f  t h e  
condi t ion i s  t r ansmi s si b l e  from o n e  group t o  anot her . 

The crew recept ion area provi d e s  b i o logi cal cont ainment 
for the flight c rew and 1 2  s upport pers onne l . The nominal 
o c cup an cy i s  ab out 1 4 day s but the faci lity i s d e s igned and 
equipp ed t o  ope rate for c on s i de rab ly l onger . 
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St eri l i z at ion and Release o f  the Space·craft 

Pos t flight t e st ing and inspec t i on o f  the space craft 
is pres ent ly limited to inves tigat i on of anomali e s  which 
happened during the flight . Generally , this entai ls s ome 
s pe c ifi c  t e s t ing of the space craft and removal of cert ain · 
component s o f  systems for further analy s i s . The t iming o f  
p o s t flight t es t ing i s  imp ortant s o  that correc tive act ion 
may b e  t aken for sub sequent flight s . 

The s chedule c alls for the spacecraft t o  b e  returned 
to p ort where a t eam wi l l  deact ivate pyrot echni cs , and flush 
and d rain fluid systems ( except water ) .  Thi s  operation will 
be c onfined to the ext erior of the space craft . The space craft 
wi ll t hen be flown to the LRL and placed in a s p e cial room for 
s torage , .�t erili zat ion , and p o s t flight che ckout . 

Th e  Int.eragen cy C ommit tee on B ack Contaminat ion ( ICBC ) 
fun ct i ons to a s s i s t  NASA in the program t o  p re vent c on­
t aminati on of the Earth from lunar materi als . The I CB C  me t 
Oct . 30 in At lan t a  t o  review the Apollo 12 con t aminati on 
control procedure s . 

-more-
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L UNAR RE CEIVING LABORATORY TEN TATIVE S CHEDULE 

Nov .  1 9  Activate s e c ondary barr i e r ;  s upp ort p e op l e  en ter 
Crew Re cep t i on Are a and Central S t atus S t at i on 
manne d ;  LRL on mi s s ion s t atus . 

Nov .  2 4  Command modul e landing , re cove ry .  

Nov . 2 5  F i r s t  s ample re turn c ont ainer ( SRC ) arrive s .  

Nov .  2 6  First SRC opened i n  vacuum l ab , se con d SRC arrive s ;  
fi lm, t ape s , LM t ap e  re c orde r  b e gin de c on t aminati on ; 
s e c ond SR C opened in B i oprep l ab . 

Nov .  2 7  Firs t s ample t o  R adi ation Coun t in g  Lab orat ory . 

Nov . 2 9  C ore tube move s from vacuum l ab t o  Phy s i cal­
Chemi c al Lab . 

Nov . 30 MQF arr i ve s ; cont ingency s ampl e  goe s to Phys i c al ­
Chemi c al Lab ; ro ck de s cript i on b e gun i n  vac uum lab . 

Dec . 1 B i os amp le rocks move from vacuum l ab t o  Bi oprep 
· Lab ; c ore tub e  pre p ar e d  for b i os ample . 

De c . 3 Space craft arrive s . 

De c .  4 Bio s amp le compoun de d , t h in- s e ction ch ip s  s teri li zed 
o ut t o  Thin-Se c ti on Lab , remaining s amp l e s  from 
B i op rep Lab c anne d . 

Dec . 6 Thin- s e c t ion preparati on c omp l e te , b i o s ample prep 
comp le te , t ran s fer to Phys i c al - Chemi c al Lab 
comp le.te , Bioprep Lab c le an up complet e . 

De c .  8 Biologi c al protocol s , Phy s i cal-Chemi cal Lab ro ck 
de s cription b e gi n . 

De c .  10  Crew rele ase d from CRA .  

De c .  12 Space craft release d .  

De c .  2 0  Ro ck de s cripti on c omp l e t e , Prel iminary E xamination 
am dat a  from Radi ation Coun t ing L ab and Gas 

Anal y s i s  Lab c ompl e te .  
· 

De c .  2 2  PET data wri te - up and s amp le c at alog p reparat i on 
b e gi n . _  
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De c .  2 4  

D e c . 2 6 

De c .  2 7  

De c .  3 1  

Jan . 2 

,Jan . 5 

.Jan . 7 

J an .  8 

Jan . 1 2  

Jan . 16 
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Data s ummary for Lunar Samp le An aly s i s  P l anni n g  
Te am ( LSAPT ) c omp l e t e . 

LSAPT arrive s . 

LSAPT bri e fe d  on PET d at a )  s amp le p a ckaging b e gins . 

S ample di s t rib ut i on p l an c omp l et e , first b at ch 
monop ole s amp l e s  c anned . 

Monop ole e xp e ri ment be gin s . 

Ap ollo 1 1  p rin ci pal inve s t i gat or con fe re n c e  b e gins . 

S amp dist ribu t i on p l an approve d ,  s ample re le as e , 
s ample c at alog comp le te .  

Ini t i a l  re le ase o f  Ap o l l o  1 2  s ample s .  

Space craft equipment rel e as e d . 

Ap ol l o  12 mi s s ion critique . 
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CONTAMINATION CONTROL P ROGRAM 

In 1 9 66  an I nt erage ncy C ommi t t e e  on Back Contaminat ion 
( I CBC ) was e st ab li sh e d  to as s i s t  NASA in deve loping a p ro­gram to prevent contaminat i on of the E arth from lunar mat� 
e ri a l s  fo l lowing mann e d  lunar .explorat i on and t o  review ai:'ld 
app rove p l ans and p ro c e dures t o  p revent b ack c ontaminat i on . 
C ommi t t e e  memb e rship inc ludes repres ent at ive s from Pub l i c  
Health S e rvi ce ,  Department o f  Agr iculture , Department o f  the 
Int e rior , NASA , and the N at ional A cademy

. 
of Scien c e s .  

The Apo l l o  Back Contaminat i on Pro gram c an b e  divi d e d  
i n t o  t h r e e  p has·e s . The fir s t  phase cove rs proc e dure s whi ch 
are fol lowe d  b y  the c rew whil e  i n  flight t o  reduce and , i f  
p o s s ib l e , e liminat e  the return o f  lunar s urfac e  contaminat ions 
in the command module . 

The s ec ond phase inc lude s r e c overy , i s o lation , and 
t rans p o rt o f  the c rew , s p ac e craft , and lunar s amp l e s  to the 
Manne d Space c raft Cent er . The third pha s e  enc omp as s e s  
auarant ine operations and preliminary s amp l e  analy s i s  in the 
Lunar Re c e i ving Lab oratpry . 

A primary s t ep in preventing b ack cont amination i s  
c ar e ful att ention t o  s p ac e c raft c le an l ine s s  f o l l owing lunar 
s urface ope rat i on s . Thi s  include s us e of spe c i al c le aning 
equipment , s towage provi s i on s  for lunar-e xp o s e d  equipment , 
and c rew pro c e dure s for proper 11houseke e ping . n  

P ri o r  t o  reente ri ng the LM after lunar s urface exp lora­
t i on , the crewmen b ru s h  lunar s urface dus t  or dirt from the 

. s p ac e  s ui t  us ing the s ui t  g love s . The y  will s crape t h e i r  
o ve rb o o t s  o n  t h e  LM fo otpad and whi l e  a s cending the L M  ladde r , 
di s lodge any c lingi ng part i c l e s  b y  a ki cki ng a c t i o n . 

After entering and p re s s ur i zing the LM c ab in , the 
c rew doff t h e i r  p ort ab le l i fe support s y s t em ,  oxygen p urge 
s y s t em ,  lunar b oo t s , EVA glove s , e t c .  

Following LM rende zvous and doc king with the CM , the 
CM tunnel wi l l  b e  pres s uri z e d  and che cks made to i n sure that 
an adequat e pre s s uri z e d  s eal has b ee n  made . During the . p eriod , 
the LM , s p a c e  s ui t s , and lunar s urface equipment w i l l  b e  
vacuume d .  

The lunar module c ab i n  atmosphere w i l l  b e  c irculated 
thro ugh the e nvironmenta l  control sy s t em suit c i rcuit lithiun1 
hydro xide ( LiOH ) c ani s t e r  t o  filter p art i c l e s  from the atmosphere . 
A minimum o f  five h ours weight l e s s ope rat i o n  and filte ring wi l l  
e s s ent ially e liminat e  t h e  ori ginal airb o rne part i c l e s . 
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The CM p i lot wi l l  tran s fer lunar s urfac e  equipment 
s towage b ags int o  the LM one at a t ime . The e quipment 
tran sferred w i l l  b e  b agge d b e fore b e ing trans ferre d . The 
only equipment whi ch w i l l  not b e  b agge d  at t h i s  t ime are 
t h e  crewmen ' s  s p ac e  s ui t s  and fli ght logs . 

Con�and Module Operati on s  - Through the u s e  o f  op erational 
and hous ekeeping p ro c edur e s  the c ommand module c ab w i l l  
b e  purg e d  of lunar s urface and/o r  other p ar t i culate c on t am-­
inati on pri or t o  Earth reentry . The s e  procedure s s t art whi le 
t he LM i s  docked with the CM and c ont inue t hrough reent ry into 
the Earth ' s  atmo sphere . 

During s ub sequent l unar o rb it al flight and the tran s ­
e arth phase ,  t h e  command modul e  atmosphere wj_ l l  b e  c ontin·­
ually fi lt ered through the environme nt al contro l s y s t em 
lithium h y droxide c an is t e r . Thi s  wi l l  remove e s s ent i a l ly all 
airb orne dus t  p art i c l e s .  Aft e r  abo ut 9 6 hour s operat ion e s �· 
s ent i a l ly none o f  the original c ont aminat e s wi l l  remaj_n . 

Fo llo wing landing and t h e  at ta chment o f  the fl otat i on 
c o l l ar t o  the command modul e , the s wimmer i n  a b i o logi c al 
i s o lat i on garment ( BIG ) wi l l  open the s pa ce c raft hat ch , p as s 
three BIGs int o the spa c e craft , and c l o s e  the h at ch . 

The crew w i l l  don the BIG ' s  and then e gre s s  i.nto a l i fe 
raft . The hat ch w i ll b e  c l o s e d  immediate ly after egre s s . 
Te s t s  have s hown that the crew c an don th e i r  BIG ' s  in le s s  
t han 5 minut e s  under i d e al s ea condi t i ons .  The spacecraft and 
crew will b e  de cont aminated by the swimmer us ing a liquid agent . 

Crew re t ri eval wi l l  b e  a c c omp l i shed b y  h e l i copt er t o  the 
c arrier and s ub s e quent c rew t rans fer to the Mob i le Quarantine 
Fac i li t y . The s p a c ec raft wil l  be retrieved by the airc raft 
c arrie r  and i s o l at e d . 

-more-
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S CHEDULE FOR TRANSPORT O F  SAMPLES , SPA CECRAFT AND CREW 

The fir st Apollo 12 lunar sample return container will be 
flown by carrier on-board delivery ( COD) ai rcraft from the deck 
o f  the USS Hornet to Samoa , from where it w ill b e  flown b y  USA F  
C - 1 4 1 t o  El l in gton AFB ab out 21 hours arter s pacecraft touch down . 

The second sample container w ill leave th e Hornet b y  COD 
ai rcraft about 13 hours after splashdown , transfer at Samoa to 
an ARIA ai rcraft , an d after a refueling s top in Hawaii _, arri ve 
at Ellington AFB ab out 30 hours a fter spacecraft splash down . 
Both sample return fli ghts w ill inclu de med ical supplies , space­
craft onb oard film and other equipment .  The shipmen t s  will b e  
moved b y  auto to the Lunar Rece i ving Lab orat o ry . 

The spacecraft is s cheduled to b e  b rought aboard the Hornet 
ab out two h ours

. 
after crew recove ry . Ab out fou r  d ays , 1 9  h o urs 

a fter recovery the ship i s  expected t o  arri ve in H aw aii . The 
spacecraft w ill b e  deacti vated i n  H awaii between 1 15 and 1 6 6  
hours after recovery . At 1 6 6  hours i t  is scheduled to b e  loaded 
on a C-l 3 3B for ret urn to E l l in gt on AFB .  Es t i mated t i me of 
arri val at the LRL i s  on Dec . 2 ,  1 9 8  hours a ft e r  recovery . 

C rew 

The fli gh t  crew i s  expected to enter the Mob ile Quarantine 
Facility ( MQF ) on the recovery sh ip ab out 9 0  minut e s after 
splashdown . The shi p  i s  expected to arrive in Hawaii at recovery 
plus 115  hours and the Mob ile Quarantine Facil i ty wi be t rans ­
ferred to a C-14 1 ai rcraft at Pearl Harbo r  at recovery pl us 1 1 7  
hours . The ai r c raft will land at Ellington AFB at recovery plus 
12 3 hours an d the MQF w ill arrive at the L RL ab out two h ours l ater 
Nov . 2 9 . 

-more -
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APOLLO PROGRAM MANAGEMENT 

The Apol lo Program i s  the re s pons ibi li ty of the O f fi ce 
o f  Manne d S pace ight ( OMSF ) , N at i on al Ae ronaut i c s  and Space 
Admi n i s trat i on , Was h ington , D .  C .  Dr . G e o rge E .  Mue l l e r i s  
As s o ci ate Adminis trat or for Manned Sp ace F l i ght . 

N ASA M anne d  Space c ra ft Cente r ( MS C ) , Hou s t on , i s  re s p on s ible 
for de ve lopment o f  the Apo l l o  s pace c raft , fli ght c re w  t rainin g � 
and fl i gh t  contro l . Dr . Robe rt R .  Gi l ruth i s  Cente r Dire c t or .  

NASA Marsh all Space Fli gh t  C en t e r  ( MSFC ) ,  Hunt s vi l l e , Al a . , 
i s  re s pons ib le for deve lopment o f  the Saturn l aun ch veh i c l e s . 
Dr . We rnhe r  von Braun i s  C ente r  Dire c t o r  

NASA John F .  Kenn e dy Space Center ( KSC ) , F la . , i s  re s pon s ib l e  
for Apol lo/Sat urn l aunch operat i on s . Dr . Kurt H .  Debus i s  
Cent e r  Dir e c to r . 

The NASA O ffic e  of Tracking and Data A c qui s i ti on ( OTDA ) 
d i re c t s  the p ro gram o f  t racking and dat a  flow on Apol l o . 
Ge rald M .  Trus zyns ki i s  As s oci ate A dmini s t rato r  for Track i ng 
and Data A cqui si ti on .  

NASA Goddard Space F l i gh t  Cent e r  ( GSFC ) ,  G reenbe l t , Md . ,  
manage s the Manne d Space Fl igh t  N e twork and Communi c at i on s  
Network . D r .  John F .  C lark i s  Cent e r  Dire ctor . 

The Department o f  De fen s e  i s  s up p o rt i ng NASA in Apo l l o  12 
during l aun ch , t racking and r e c o ve ry operati ons . The Air Force 
Eas t e rn Tes t  Range is re s p on s ib l e  for range activit i e s  durin g  
launch and down-range t ra ck in g .  Re cove ry ope rat i on s  inc lude the 
use of re c ove ry sh ip s and N avy and Air F orce ai rcra ft . 

-more -
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Apollo/Saturn O ffi c i al s  

NASA Headquarte rs 

Dr . Roc co  A .  Pet rone Apollo  Program Di re ctor , O MSF 

C apt . Che s te r  M .  Lee , ( USN , Ret . ) Apollo Mis s ion Dire ctor , OMSF 

Col . Thomas H .  McMullen ( USAF ) Ass i st an t  Mi s s ion Dire c to r ,  O MSF 

Maj . Gen . J ame s  W .  Humphrey s , Jr . Dire ctor of Space Medi clne , O MS F  

Norman Po zinsky Dire c t or , Netw ork S upp o r t  Imp l e ­
mentat i on Div . , OTDA 

,, 

Manned Space c raft C ente r  

Col . Jame s A .  McDivi tt , ( USAF ) 

Kenne th S .  Kle inkne cht 

Owen G .  Morris 

Donald K .  S l ayton 

Chris toph e r  C .  Kraf�� Jr . 

Gerald G ri ffin 

Glynn S .  Lunney 

C l i ffo rd E .  Charle sworth 

M .  P .  Frank 

Charle s A .  Be rry 

-more-

Manage r ,  Apollo Space craft 
Pro gram 

Manage r ,  C ommand and S e rvi c e  
Module s 

Manage r ,  Lunar Module ( Ac t in g )  

Dire ctor of F l i gh t  Crew Ope rat i on s  

Dire c t o r  of Flight Ope rat ions 

Fli gh t  Dire c tor 

Fli ght Dire ctor 

Fli ght Di re ctor 

Flight Dire ctor 

Dire ctor of Me di c al Re se arch 
an d Operations 
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Mars hall Space Flight Cent e r  

Lee B .  Jame s  

Dr . F .  A .  Spe e r  

Roy E .  Godfrey · 

Mat thew W .  Urlaub 

W .  F .  LaHat te 

Jame s C .  McCull o ch 

Frederi ch Duerr 

Wil li am D .  Brown 

Kennedy Space Cent e r  

Wal t e r  J .  Kap ry an 

Edward R .  Mathews 

Dr . Hans F .  Gruene 

John J .  Wil l i ams 

Paul C .  Donnelly 

Go ddard Space F light Cente r  

Ozro M .  Covington 

Wil l i am P .  Varson 

H .  Wil li am  Wood 

Te cwyn Roberts 

L .  R .  S tel te r  

-more-

Dire ct or , Program Management 
. ·' 

Manager ,  Mis s ion Operat ions 
O ffi c e  

Manager , S aturn Program O ffi ce 

Man ager, S-IC S tage , Saturn 
Program O ffice 

Manage r ,  S-I I  St age , Saturn 
P ro gram O ffi ce 

Man ager , S-IVB Stage , Saturn 
Pro gram O ffi ce 

Manage r ,  Ins trument Unit ,  S aturn 
Program Offi ce 

Manage r , Engine Pro gram Offi c e  

Dire ctor , Launch Operat i ons 

Manager , Apo l l o  Program O ffi ce 

Dire c tor , Launch Vehicle Operat ions 

Dire ct o r , Space craft Operat i on s  

Launch Ope rati on s  Man age r 

Dire ctor o f  Manned F l i gh t  Support 

Chi ef ,  Manned F li gh t  Planning & 
Analy s i s  Divis i on 

Chi e f ,  Manned Flight Ope rati ons 
Divis i on 

Chi e f ,  Mann e d  Flight Enginee ring 
Divi s i on 

Chi e f ,  NASA Commun i c at i on s  Div . 



• 
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Department of De fense 

Maj . Gen . Davi d M .  Jone s ,  ( USAF ) 

Rear Adm . Donald C .  Davis, ( USN ) 

DOD Manager o f  Manne d Space Fli gh t  
Support Operat i ons· ,  Commande r 
o f  USAF Eastern Te s t  Range 

Commander o f  Comb ine d Task Force l ?O , Paci fi c Re covery Are a 

Rear Adm . Philip S .  McManu s , ( USN ) Commande r  o f  Comb ine d Task Force 
1 4 0 ,  At l an ti c  Re covery Area 

Co l .  Roy ce G .  Ols on, ( USAF ) 

Bri g .  Gen . All i s on C .  B ro ok s , 
( USAF ) '  

Direc t or o f  DOD Manned Space 
Fligh t  O ffi ce 

Commande r  Aerospace Res cue and 
Re cove ry Servi ce 

-mo re-
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C on t ractor 

Maj or Apollo/S aturn V Con t ractors 

Item 

B e l l comm 
Washington , D .  C .  

The Boeing C o . 
Wash ington , D .  C .  

Gene ral Ele ctri c-Apol l o  S y s tems 
Daytona Be ach , Fla 

North Ame ri c an Ro ckwell Corp . 
Sp ace Div . , Down�y ,  C al i f .  

Grumman Aircra ft Engine e ring 
Corp . , Bethpage , N . Y . 

Mas s achus e tt s  Ins t it ut e  o f  
Te chnol o gy , Cambri dge , Mas s . 

Gene rql Mot ors Corp . , AC 
Ele ctroni c s  D iv . , Mi lwaukee ,  Wi s .  

TRW Inc . 
S y s  terns Group 
Re dondo Be ach , Cali f .  

Avco Corp . , Space Sys tems 
Di v . , Lowe l l , Mas s . 

North Ame ri c an Rockwel l  C orp . 
Ro cket dyn e  Div . 
Canoga P ark , Cal i f . 

Th e B oe i ng C o . 
New Orl e an s , 

N orth Amer i c an Rockwe l l  C orp . 
Space Di v .  
Se al Be ach , Cal i f .  

McDonn e l l  Douglas As tronaut i c s  
Co . ,  Hun t in gton Be ach , Cali f .  

-mo re -

Apollo Sys t ems Engine e ring 

Te chni cal Inte gration and 
Eval u at i on 

Apollo C h e ckout , and Quali t y  and 
Re l i ab i li ty 

C ommand and Se rvi ce Modul e s 

L un ar Module 

Gui dance & Navi gation 
( Te chni c al Management ) 

G ui dance & N avigat ion 
( Manufacturing ) 

Traj e ct o ry Analy s i s  
LM De s cent Engine 
LM Ab ort G ui dan ce S y s tem 

He at Shi e l d  Ab l at i ve Mate ri al 

J-2 �ngine s ,  Engine s 

F i rs t S tage ( SI C ) o f  Saturn V 
L aun ch Veh i c le s , Sat urn V 
Sy s tems Enginee rin g and 
grat i on ,  Groun d  Support Equip ­
ment 

De ve l opment and Production o f  
Saturn V Se cond Stage ( S -II ) 

De velopment and Produc ti on of 
Saturn V Third St age ( S-IVB ) 
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International Bus ines s  Machines 
Fede ral Sys tems Div .  
Hunt s vi l le , Ala .  

Bendix Corp . 
Navigat i on and C ontrol Div . 
Tet e rb oro , N . J .  

Federal Electric Corp .  

Bendix Fi eld Enginee ring Corp . 

Catalyt i c-Dow 

Hami l ton Standard Divi s ion 
United Aircrart Corp . 
Windsor Locks , Conn . 

ILC Indus trie s 
Dove r ,  Del . 

Radio Corp . o f  Ame ri c a  
Van Nuys , C al i f .  

S ande rs As.soc iate s 
Nashua , N . H .  

Brown Engineering 
Huntsvi lle , Ala .  

Reynolds , Smith and Hil l  
Jacks onvi l le , Fla .  

Ingalls I ron Works 
Birmin�am , Ala .  

Smith/Erns t ( Joint Venture ) 
Tamp a ,  Fla .  
Washington , D . C .  

Power Shovel ,  Inc . 
Mari on , Ohi o  

H ayes Internati onal 
Birmingham ,  Ala .  

Bendi x Aerospace Sys tems 
Ann Arb o r ,  Mich . 

Aeroj e t-Gen . Corp . 
El MoritP. . Ca1 1 f . 

Ins trument Unit 

Gui dance Components for Instru­
ment Uni t  ( Including S T-12 4M 
Stab ilized Plat form) 

Communic at ions and Inst ru­
men tati on Suppo rt , KSC 

L aunch Operations/Complex 
Support , KSC 

Faci lities Engineering and 
Modifi c ations , KSC 

Portab le Li fe Support Sys tem ; 
LM ECS 

Space Suit s 

llOA Computer - Saturn Che ckout 

Ope rational Display Systems 
Saturn 

Dis crete Cont rols 

Engineering De sign o f  Mobile 
L aunchers 

Mob i le Launchers ( ML )  
( St ructural Work ) 

Elec t ri c al Me chani cal Portion 
of MLs 

Transporter 

Mob i l e  Launche r Service Arms 

Apollo Lunar Surface E xperi ­
ments Package { ALSEP ) 

Se rvi ce Propul sion Sys te m  Engin� 

-end-


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

