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WASHINGTON,D.C. 20546 mu: (202) 963-6925 

FOR RELEASE: THURSDAY A..M. 
January 21:, 1 9 7 1  

RELEASE NO: 71-3 

APOLLO 1 4  LAUNCH J A N .  31 

Apollo 1 4 ,  t h e  s i x t h  United States  manned f l i g h t  t o  t h e  

Moon and f o u r t h  Apollo mission w i t h  an o b j e c t i v e  o f  l and ing  

men on t h e  Moon, i s  scheduled f o r  launch Jan .  31 at  3 :23  p.m. 

EST from Kennedy Space Center ,  F l a .  

The Apollo 1 4  l u n a r  module i s  t o  l a n d  i n  t h e  h i l l y  upland 

r e g i o n  n o r t h  of t h e  F r a  Mauro c r a t e r  f o r  a s t a y  of about  33 

hours ,  d u r i n g  whick, t h e  l a n d i n g  crew w i l l  l e a v e  t h e  s p a c e c r a f t  

twice t o  set  up s c i e n t i f i c  experiments  on the  l u n a r  surface 

and t o  cont inue  g e o l o g i c a l  e x p l o r a t i o n s .  The two ea r l i e r  

Apollo lunar l and ings  were Apollo 11 a t  T r a n q u i l l i t y  Base and 

Apollo 1 2  a t  Surveyor 3 c r a t e r  i n  t h e  Ocean of Storms. 

Apollo 14 prime crewmen are Spacec ra f t  Commander Alan B. 

Shepard, Jr., Command Module P i l o t  S t u a r t  A.  Roosa, and L u n a r  

Module Pilot Edgar  I). Mitchell. Shepard i s  a Navy car-sain 

Roosa an A i r  Force major and M i t c h e l l  a Navy commander. 

-more- 1 /8 /71  
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Lunar m a t e r i a l s  brought- back from t h e  Fra Mauro formation 

are expected t o  y i e l d  informat ion  on t h e  ear ly  h i s t o r y  of t h e  

Moon, the Earth and t h e  s o l a r  system--perhaps as long  ago as 

f i v e  b i l l i o n  y e a r s .  

During t h e i r  two Moonwalks, Shepard and Mi tche l l  w i l l  se t  

up a s e r i e s  o f  experiments,  the  Apollo Lunar Surface Experiments 

Package (ALSEP) and w i l l  conduct e x t e n s i v e  geo log ica l  surveys 

of t he  area around the  l and ing  s i t e .  The crew w i l l  be aided 

by a two-wheeled p u l l - c a r t  c a r r y i n g  experiments and geology 

t o o l s  du r ing  t h e i r  l engthy  f i e l d  geology t r e k .  

Experiments I n  t h e  ALSEP are: Passive Seismic f o r  long- 

term measurement of  l u n a r  s e i smic  even t s ;  Active Seismic f o r  

r e l a y i n g  t o  Earth aata on t h e  l u n a r  c r u s t ;  t h e  Suprathermal 

Ion Detec tor  and Cold Cathode Ion Gauge f o r  measuring Ion 

f l u x ,  dens i ty  and energy i n  the  l u n a r  environment; and a 

Charged P a r t i c l e  Lunar Environment Experiment f o r  measuring 

energy of s o l a r  pro tons  and e l e c t r o n s  r each ing  t h e  Moon and a 

Por t ab le  Magnetometer f o r  measuring v a r i a t i o n s  i n  t h e  l u n a r  

magnetic f i e l d  I n  t h e  geology t r a v e r s e  w i l l  be c a r r i e d  on the 

l u n a r  a a r t .  The crew w i l l  s e t  up a l a s e r  beam r e f l e c t o r ,  

similar t o  the one l e f t  by t h e  Apollo 11 crew, f o r  long-term 

observa tory  measurements of Earth-Moon d i s t a n c e  and motion 

r e l a t i o n s h i p s .  

-more- 
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While the commander and lunar module p i l o t  are exp lo r ing  

t h e  F r a  Mauro area, the command module p i l o t  w i l l  be c a r r y i n g  

ou t  several o r b i t a l  s c i ence  tasks i n  l u n a r  o r b i t  above, i n -  

c luding  photography of d i m - l i g h t  phenomena and candidate  

l and ing  s i tes .  The candidate  l and ing  s i tes  w i l l  be photographed 

w i t h  a large-format l u n a r  topographic camera mounted i n  t he  

ha tch  window which takes high-resolut ion photos for overlapping 

s t e r e o  sequences or for photomosaics. 

Also, photos of ear l ie r  Apollo l and ing  s i tes  w i l l  be aboard 

for c o r r e l a t i o n  w i t h  previous t r a c k i n g  data t o  improve t r a c k i n g  

accuracy techniques.  

The Apollo 1 4  f l i g h t  p r o f i l e  i n  genera l  fol lows those  

flown by Apollos 11 and 1 2  w i t h  two major except ions:  Lunar 

o r b i t  i n s e r t i o n  burn No. 2 has been combined with descent  

o r b i t  i n s e r t i o n  and the  docked spacec ra f t  w i l l  be placed i n t o  

a 1 0  by 58-nautical  mile l u n a r  o r b i t  by  t h e  s e r v i c e  propuls ion 

s y s  t e m .  

L u n a r  module p r o p e l l a n t  i s  conserved by combining t h e s e  

maneuvers and by us ing  the  s e r v i c e  module engine t o  provide 15  

seconds of a d d i t i o n a l  hover t i m e  dur ing  the  landing.  

-more- 
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Also, a d d i t i o n a l  t r a c k i n g  time i n  the  descent  o r b i t  

provides  more accu ra t e  p o s i t i o n  and v e l o c i t y  data f o r  use i n  

t h e  landing.  The o t h e r  change i s  i n  the l u n a r  o r b i t  rendezvous. 

Many of t he  in te rmedia te  maneuvers l ead ing  up t o  rendezvous 

and docking a f te r  LM ascent  stage l i f t o f f  have been omi t ted ,  

and rendezvous w i l l  take p lace  s h o r t l y  before  the end of the  

f i rs t  r evo lu t ion  a f t e r  a scen t .  

Lunar su r face  touchdown i s  scheduled f o r  4:16 a . m .  EST 

Feb. 5 ,  and two per iods  of lunar su r face  ex t r aveh icu la r  

a c t i v i t y  are planned at 8:53 a .m.  EST on the 5 th  and 5:38 a.m. 

EST Feb. 6.  

on the  6 t h  t o  r e j o i n  t h e  lunar o r b i t i n g  command module after 

about 33 hours on the l u n a r  su r face .  

The LM ascen t  s t a g e  w i l l  l i f t  off a t  1:47 p.m. EST 

Apollo 1 4  w i l l  l eave  l u n a r  o r b i t  for the Earthward t r i p  

a t  8:37 p.m. EST Feb. 6 .  Splashdown i n  the  South c e n t r a l  

P a c i f i c ,  south of American Samoa, w i l l  be a t  4 : O l  p.m. EST 

Feb. 9. 

After the  command module has landed, the crew w i l l  don 

c lean  c o v e r a l l s  and f i l t e r  masks passed t o  them through t h e  

ha tch  by a swimmer, and then  t r a n s f e r  by h e l i c o p t e r  t o  a Mobile 

Quarant ine F a c i l i t y  (MQF) aboard the USS New Orleans. Later 

the  crew w i l l  f l y  by h e l i c o p t e r  t o  Samoa, then  board another  

MQF on a C - 1 4 1  a i r c r a f t  for t he  f l i g h t  back t o  t h e  Lunar 

Receiving Laboratory a t  the  Manned Spacecraf t  Center i n  Houston. 

-more- 
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The crew w i l l  remain i n  quarant ine  up t o  2 1  days from 

completion of the second EVA. 

The Apollo 1 4  crew selected the c a l l s i g n s  " K i t t y  Hawk" 

f o r  the  command/service module and "Antares" f o r  the lunar 

module. When a l l  three men are aboard t h e  command module, 

the c a l l s i g n  w i l l  be "Apollo 14." A s  i n  the two previous 

l u n a r  landing  missions,  an American f lag  w i l l  be  emplaced on 

t h e  lunar su r face .  

l anding  and the  crew s i g n a t u r e s  i s  a t t ached  t o  t h e  LM. 

A plaque bea r ing  the date o f  t he  Apollo 1 4  

Apollo 1 4  backup crewmen are USN Capt. Eugene A. 

Cernan, commander; USN Comdr. Ronald E. Evans, command module 

p i l o t ;  and USAF L t .  Col. Joe H. Engle, lunar b c l u l e  p i l o t .  

-end- 
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COUNTDOWN 

A government-industry team of about 500 w i l l  conduct 
the Apollo 14 countdown from F i r i n g  Room 2 of t h e  Launch 
Cont ro l  Center,  a t  Kennedy Space C e n t e r ' s  Complex 39.  

Precount a c t i v i t i e s  begin a t  T-6 days when f i n a l  
p r e p a r a t i o n s  start  f o r  t h e  space v e h i c l e  o f f i c i a l  count- 
down. During t h i s  per iod ,  space v e h i c l e  pyro technics  
and e l e c t r i c a l  connect ions are completed. Mechanical 
bu i ldup  of s p a c e c r a f t  components i s  accomplished, a long  
w i t h  s e r v i c i n g  t h e  va r ious  gases and cryogenics  ( l i q u i d  
oxygen and l i q u i d  hydrogen) t o  t h e  CSM and t h e  LM f o r  t h e  
mission.  The s p a c e c r a f t  b a t t e r i e s  are i n s t a l l e d  and t h e  
f u e l  c e l l s  are a c t i v a t e d .  

The o f f i c i a l  countdown begins  a t  T-28 hours  and 
con t inues  t o  T-9 hours, a t  which t i m e  a b u i l t - i n  hold is 
planned p r i o r  t o  the s ta r t  of launch v e h i c l e  p r o p e l l a n t  
loading .  

of t h e  countdown: 

T-10 hours,  15 minutes Start Mobile Serv ice  S t r u c t u r e  

Fol lowing a r e  some of t h e  h i g h l i g h t s  of t h e  l a t e r  par t s  

(MSS) move t o  pa rk  s i t e  

T-.9. hours '  

T-8 hours,  05 minutes 

B u i l t - i n  hold f o r  n i n e  hours  
and 2 3  minutes. A t  end of 
hold,  pad is c l e a r e d  f o r  LV 
p r o p e l l a n t  loading  

Launch v e h i c l e  p r o p e l l a n t  
l oad ing  - Three s t a g e s  (LOX 
i n  f i rs t  stage, LOX and LH 
i n  second and t h i r d  stages?. 
Continues t h r u  T-3 hours  
38 minutes 

T-4 hours ,  17 minutes F l i g h t  crew alerted 

T-4 hours ,  02 minutes Crew medical examination 

T-3 hours ,  32 minutes Brunch f o r  crew 

T-3 hours,  30 minutes One-hour b u i l t - i n  hold 

-more- 
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T-3 hours ,  07 minutes Crew departs Manned Space- 

c r a f t  Operat ions Bu i ld ing  
f o r  LC-39 v i a  t r a n s f e r  van 

T-2 hours ,  55 minutes Crew a r r i v a l  a t  LC-39 

T-2 hours ,  40 minutes S t a r t  f l i g h t  crew i n g r e s s  

T-1 hour,  51 minutes 

T-43 minutes 

Space Vehicle  Emergency 
Detec t ion  System (EDS) t e s t  
(Shepard p a r t i c i p a t e s  a l o n g  
w i t h  launch team) 

R e t r a c t  Apollo access  arm t o  
stand-by p o s i t i o n  ( 1 2  d e g r e e s )  

T-42 minutes A r m  launch escape  system 

T-40 minutes F i n a l  launch veh ic l e  range 
s a f e t y  checks ( t o  35 minutes)  

T-30 minutes Launch v e h i c l e  power t r a n s f e r  
t e s t ,  LM switch over  t o  
i n t e r n a l  power 

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

T-15 minutes 

T-6 minutes 

Spacec ra f t  t o  f u l l  i n t e r n a l  
power 

Space v e h i c l e  f i n a l  s t a t u s  
checks 

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

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

T-3 minutes, 6 seconds F i r i n g  command (automa.tic 
sequence) 

T-50 seconds Launch v e h i c l e  t r a n s f e r  t o  
i n t e r n a l  power 

T-8.9 seconds I g n i t i o n  sequence s t a r t  

T-2 seconds A l l  engines  running 

T- 0 L i f t o f f  

Note: Some changes i n  the  countdown are p o s s i b l e  as a r e s u l t  
of exper ience  gained i n  t h e  countdown demonstration Lest 
which occurs  about two weeks be fo re  launch.  

-more- 



! +  le 

-8-  

LAUNCH AND MISSION PROFILE 

The Apollo 1 4  space v e h i c l e  i s  scheduled f o r  l i f t o f f  from 
Launch Complex 39A a t  t h e  Kennedy Space Center ,  F l a . ,  a t  3:23 p.m. 
EST, January  31, 1970, on an .az imuth  . .~ of 72 degrees .  

The Apollo 1 4  t r a j e c t o r y  i n  g e n e r a l  w i l l  fo l low t h e  same 
p r o f i l e  flown i n  prev ious  l u n a r  l and ing  miss ions .  I n i t i a l l y ,  
t h y  Apol lo  i4 s p a c e c r a f t  w i l l  be  on a t r a j e c t o r y  t h a t  would a l low 
the  s p a c e c r a f t  t o  coas t  p a s t  t h e  Moon and r e t u r n  t o  E a r t h  i f  no 
f u r t h e r  major maneuvers were made. 

.. . ~ . .  

A t  about 30.5 hours ground e l apsed  t i m e ,  (GET) t h e  s p a c e c r a f t  
w i l l  maneuver t o  a t r a j e c t o r y  t o  produce t h e  d e s i r e d  c o n d i t i o n s  
o f  a l t i t u d e ,  t ime,  and sun-angle a t  l u n a r  o r b i t  i n s e r t i o n .  T h i s  
new t r a j e c t o r y  i s  c o n s t r a i n e d  t o  permi t  a n  E a r t h  r e t u r n  w i t h  t h e  
l u n a r  module descent  engine should t h e  SPS engine not  r e s t a r t .  

A t  about  82.5 hours  GET a r e t r o g r a d e  SPS burn w i l l  p l a c e  
A p o l l o  1 4  i n t o  a 57x170 nm l u n a r  o r b i t ,  followed by  a descent  
o r b i t  i n s e r t i o n  ( D O I )  SPS burn a t  about  87 hours  GET which w i l l  
p l a c e  t h e  e n t i r e  s p a c e c r a f t  i n t o  a 10x58 nm l u n a r  o r b i t .  

LM descen t  engine w h i l e  t h e  CSM remained i n  a 60-nm c i r c u l a r  o r b i t  
A t o t a l  s p a c e c r a f t  DOT maneuver t o  t h e  low p e r i c y n t h i o n  o r b i t  was 
planned for t h e  Apollo 1 3  miss ion .  

The new D O 1  maneuver i n  e f f e c t  i s  a combination l u n a r  o r b i t  
i n s e r t i o n  burn No. 2 (LOI-2)  and DOI, and produces two b e n e f i t s :  
conserves  LM descen t  p r e p e l l a n t  t h a t  would have been used f o r  
DO1 and makes t h i s  p r o p e l l a n t  a v a i l a b l e  f o r  a d d i t i o n a l  LM hover 
t ime near  t h e  l u n a r  s u r f a c e ,  and a l lows  11 l u n a r  r e v o l u t i o n s  of  
s p a c e c r a f t  t r a c k i n g  i n  t h e  descen t  o r b i t  t o  enhance p o s i t i o n /  
v e l o c i t y  ( s t a t e  v e c t o r )  data f o r  upda t ing  t h e  LM guidance computer 
du r ing  t h e  luna r  descen t  and l and ing  phase .  

On Apcjllos li and 1 2 ,  DO1 was a s e p a r a t e  maneuver u s i n g  t h e  

The LM a s c e n t  and rendezvous sequence w i l l  d i f f ' e r  somewhat 
from t h e  p r o f i l e s  flown on Apollos 11 and 1 2  i n  t h a t  t h e  " d i r e c t  
a scen t "  technique  w i l l  b e  used.  The g o a l  of t h e  e a r l y  rendezvous 
i s  t o  i n s e r t  t h e  LM i n t o  a 51x9 nm o r b i t  so  t h a t  a t  a. p r e d e t e r -  
mined t ime (38 min . )  a f t e r  o r b i t  i n s e r t i o n  t h e  terminal  phase 
i n i t i a t i o n  ( T P I )  can  be performed using the APS. The t o t a l  t ime. 
from i n s e r t i o n  t o  rendezvous w i l l  be  approximately 85 minutes .  
The ear ly  rendezvous l i f t o f f  w i l l  occur  approximately 2 1 / 2  
minutes p r i o r  t o  t h e  nominal l i f t o f f  t i m e  f o r  a c o e l l i p t i c  
rendezvous.  The l i f t o f f  window d u r a t i o n  l.s l i m i t e d ' t o  30 seconds 
t o  keep the  r e s u l t a n t  p e r i l u n e  above 8.nm. 

-more- 
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The transearth injection (TEI) maneuver and transearth 
coast midcourse correction sequence will follow the "standard" 
pattern. 
PacifAc at 216.38 GET at coordinates 27.2 
171.5 west longitude. 

summarizes the maneuver sequence. 

Command module splashdown will be in the South Central 
south latltude by 

The Apolla 14 mission events table on the following 

Launch OpDortunities 

The Apollo 14 Launch windows and lunar landing Sun elevation 
angles are presented in the following table. 

Launch Date 
Windows (EST) Sun Elevation 

Open Close Angle 

January 31, 1971 3:23 pm 7:12 pm ' 10.30 
March 1, 1971 (T-24) 3:03 pm 7:07 pm 10 5' 
March 2, 1971 (T-0) 3:43 pm 7:38 pm 10 5' 
March 3 ,  1971 (T+24) 4:08 pm 7:47 pm 23 ,, 0' 
March 30, 1971 (T-24) 2:22 pm 5:57 pm 8 .. 0' 
March 31, 1971 (T-0) 2:35 pm 6:OO pm 8.0' 

*April 1, 1971 (T+2'4) 2:45 pm 6:Ol pm 22.0° 

*Under investigation 

-more - 
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und Elapsed Time Update 

It is planned to update, if necessary, the actual ground 
elapsed time (GET) during the Apollo 14 mission to allow the 
major flight plan events to occur at the pre-planned GET 
regardless of either a late liftoff or trajectory dispersions 
that would otherwise have changed the event times. 

For example, if the flight plan calls for descent orbit 
insertion (DOI) to occur at GET 86 hours, 57 minutes and the 
flight time to the Moon is two minutes longer than planned due 
to trajectory dispersions at translunar injection, the OET clock 
will be turned back two minutes during the translunar coast period 
so that DO1 occurs at the pre-planned time rather than at 86 hours, 
59 minutes. It follows that the other major mission events would 
then also be accomplished at the pre-planned tirges. 

Updating the GET clock will accomplish in one adjustment 
that would otherwise require separate time adjustments for each 
event. By updating the GET clock, the crew and ground flight 
control personnel will be releived of the burden to change their 
checklists, flight plans, etc. 

The planned times in the mission for updating GET will 
be kept to a minimum and Will, generally, be limited to two up- 
dates. If required, they Will Occur at about 55 hours into the 
mission and at a time just prior to LM activation. Both the 
actual GET and the update GET will be maintained in the MCC 
throughout the mission. 

-more- 



Launch Events 

Time 
Hrs Min Sec 

00 00 00 

00 01  25 

00 02 1 5  

00 02 45 

00 02 46 

00 02 47 

00 03 1 5  

I 00 03 2 1  ’ 00 07 44 2 
I 

00 09 17 

00 og 1 8  

00 09 2 1  

00 11 43 

00 11 53 

Event 

First Motion 

Maximum Dynamic Pressure 

S-IC Center Engine Cutoff 

S-IC Outboard Engines Cictoff 

S-IC/S-I1 Separation 

S-I1 Ignition 

S-I1 Aft Interstage Jettison 

Launch Escape Tower Jettison 

2-11 Center Engine Cutoff 

S-I1 Outboard Englnes Cutoff 

S-II/S-IVB Separation 

S-IVB Ignition 

S-IVB First Cutoff 

Parking Orbit Insertion (103 nm) 

Vehlcle Wt 
(Pounds) 

6,423,753 

3,970,879 

2,532,589 

1,843,548 

1,836,231 

1,468,613 

1,398,378 

1,372,573 

642,459 

466,308 

465,994 

366 ,415 

300,580 

300,45; 

A 1  t i tude 
(Feet) 

195 

4 4  , 487 

137,942 

219,311 

221,546 

225,856 

300,905 

315,748 

592,467 

614,993 

615,295 

616,161 

627,789 

627,805 

Velocity Range 
(Ft/Sec) (Nau Ki) 

1,341 0 

2,701 3 

6,192 24 

8,938 5 1  

8,970 52 

8,960 54 

9 , 364 88 

1 v 
9,482 95 

18,575 595 7 
22,861 882 

22,873 886 

22,874 897 

25,562 1,416 

25,568 1,455 
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??ission E v e n t s  

r.E" V e l o c i t y  c 5 a n s e  
E v e n t s  hrs:min Cate/EST f e e t / s e c  F u r p o s e  a n d  r s s u l t a n t  o r b i t  

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

CSN s e p a r a t i o n ,  d o c k i n g  

E j e c t i o r .  f rom SLA 

S-IVB e v a s i v e  mane,uver 

S-IVB F r o p e l l a n t  dump ( 5 . 5  n i n . )  

S-IVB APS i m p a c t  b u r n  (4 m i n . )  

S-IVB APS c o r r e c t i v e  b u r n  
I 2 Midcourse  c o r r e c t i o n  1 
1 
'p Midcourse  c o r r e c t i o n  2 

( h y b r i d  t r a n s f e r )  

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

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

Lunar  o r b i t  i n s e r t i o n  

S-IVB i m p a c t s  l u n a r  s u r f a c e  

3 2 : 3 0  

3 2 : 5 1  

33:56 

34:19 

3!4:42 

0 6 : 3 0  

09:oo 

TLI t9 h r s  

3 0 : 3 6  

L O 1  - 2 2  h r s  

LO1 -5 h r s  

8 2 : 3 8  

83:06  

31/5:53 pm 

31/6 :14  pm 

31/7 :19  pm 

3 1 / 7 : 4 2  pm 

3 1 / 8 : 0 5  pm 

31/9 :53  pm 

1 / 1 2 : 2 3  am 

1 /2 :53  am 

1 / 9 : 5 9  pm 

3 / 4 : 0 1  am 

3 / 9 : 0 1  pm 

4/2:01 am 

4/2:29 a m  

1 0 , 0 3 1  

_ _  
1 

10 

* O  

7 3  

'0 

*O 

-2 ,985  

_- 

I n j e c t i o n  i n t o  t r a n s l u n a r  
t r a j e c t o r y  w i t h  2030 nm 
p e r i c y n t h i o n  

: l a t i n s  of  CS!? and LM 

S e p a r a t e s  CSM-L?l f r o 7  S-IVB/SLA 

P r o v i d e s  s e p a r a t i o n  p r i o r  t o  
S-IVB p r o p e l l a n t  dump and 
t h r u s t e r  maneuver  t o  c a u s e  
l u n a r  i m p a c t  

I 
r 

*These m i d c o u r s e  c o r r e c t i o n s  y 
have  a n o m i n a l  v e l o c i t y  c h a n g e  
of 0 f p s ,  b u t  w i l l  be  c a l c u -  
l a t e d  i n  r e a l  t i m e  t o  c o r r e z t  
TLI d i s p e r s i o n s .  M C C - 2  is a n  
SPS nanei lver  ( 7 3  f p s )  t o  l o w e r  
p e r i c y n t h i o n  t o  57 nm; t r a j e c -  
t o r y  w i t h i n  c a p a b i l i t y  of 
docked DPS b u r n  s h o u l d  SPS 
f a i l  t o  I g n i t e .  

I n s e r t s  Apo l lo  1 4  I n t o  57X17Onm 
e l l i p t i c a l  l u n a r  o r b i t .  

S e i s m i c  e v e n t  f o r  A p o l l o  1 2  
p a s s i v e  s e i s m o m e t e r  



GET V e l o c i t y  change 
hrs :min  Date/EST f e e t / s e c  Purpose  and r e s u l t a n t  o r b i t  Events 

Descent o r b i t  i n s e r t i o n  ( D O I )  

CSM-LM undocklng 

CSM c i r c u l a r i z a t i o n  

LM Powered descen t  i n i t i a t i o n  

LM touchdown on l u n a r  s u r f a c e  

Depres su r i ze  f o r  f i r s t  luna r  

CDR s t e p s  t o  s u r f a c e  

CDR unstows Modularized Equipment 
!banspor t e r  (MET) 

LMP s t e p s  t o  s u r f a c e  

, s u r f a c e  EVA 

2 -  
2 
I 

CDR unstows and e r e c t s  S-Band 
antenna 

CDR deploys  S o l a r  Wind Composition 
experiment 

LNP r e e n t e r s  LPf t o  swi tch  t o  
s u r f a c e  S-Band an tenna  

Crew deploys  U.S. F lag  

Crew dep loys  !?ET 

86:56 

104 : 27 

105:46 

108:42 

108 : 53 

113:30 

113 : 47 

113:54 

1 1 4 : 1 4  

1 1 4 :  19 

114:30 

114:32 

1 1 4 : 4 2  

114:54 

4/6:19 am -207 SPS burn  p l a c e s  CSM/LM i n t o  
10x58 nm l u n a r  o r b i t .  

4/11:50 pm -- 
5/1:09 am 7 3  I n s e r t s  CSM i n t o  56x63 nm 

o r b i t  (SPS burn )  

5/4:05 am -6637 Three-phase DPS b u r n  t o  b r a k e  
LM o u t  of t r a n s f e r  o r b i t ,  
v e r t i c a l  d e s c e n t  and touch-  
down on l u n a r  s u r f a c e .  

5/4:16 am -- Lunar e x p l o r a t i o n ,  d e p l o y  
ALSEP, c o l l e c t  g e o l o g i c a l  
samples ,  photography.  

5/8:53 am 

5/9:10 a m  

-- I 
i-. 
w 
I 

5/9:17 am 

5/9:37 am 

5/9:42 am 

5/9:53 am 

5/9:55 am 

5/10:05 am 

5/10:17 am 
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GET Ve loc i ty  change 
Events  hrs:mln Date/EST f e e t / s e c  Purpose and r e s u l t a n t  o r b i t  

Crew o f f l o a d s  ALSEP 115:OO 5/10:23 am 

Crew arr ives  a t  ALSEP 115:33 5/10:56 a m  

crew photographs deployed  116 : 30 5/11:53 am 
ALSEP and l a s e r  r e f l e c t o r  

CDR c o l l e c t s  samples i n  ALSEP 
a r e a  wh i l e  LMP a c t i v a t e s  mor t a r  116:55 5/12:18 pm 

Crew b e g i n s  r e t u r n  t r a v e r s e  t o  
LM, c o l l e c t s  samples en  r o u t e  117:OO 5/12:23 pm 

Crew a r r i v e s  a t  LM, stows 
equipment, samples 117:15 5/12:38 pm 

Crew i n g r e s s e s  LM, r e p r e s s u r i z e s  117 : 45 5/1:08 pm 
cab in ,  end EVA 1 

CSM p lane  change No. 1 118:09 5/1:32 pm 

deployment s i t e  

LM c a b i n  d e p r e s s u r i z e d  f o r  EVA 2 

CDR s t e p s  t o  s u r f a c e  

CDR stows sample g a t h e r i n g  
equipment on MET 

LMP s t e p s  t o  s u r f a c e  

CDR e v a l u a t e s  MET, LMP dep loys  
Lunar P o r t a b l e  iMagnetorneter 

CDR conducts  Thermal Degrada t ion  
Sample e m e r i m e n t  

130:15 

134:28 

134:35 

134:40 

134:45 

134:55 

6/5:38 am 

6/5:51 am 

6/5:58 am 

6/6:03 am 

6/6:08 am 

6/6:18 am 

36 

o r b i t a l  p l a n e  a t  time of a s c e n t  
from s u r f a c e  

Chagges CSM o r b i t a l  p l a n e  by 
3 . 9  t o  c o i n c i d e  w i t h  LM 



GET Velocity change 
feet/sec Purpose and resultant orbit Events hrs:rnin Date/EST 

Crew collects core tube 135:12 6/6:35 am 
samples 

Crew begins geology traverse, 135:19 6/6:42 am 
collecting samples, making 
stereo and panorama photos 
en route 

Crew arrives at Cone Crater rim 136:05 6 / 7 : 2 8  am 

Crew arrives back at LM, 137:49 6/9:12 am 
collects contaminated sample 
beneath LM, stows samples and 
tilm magazines for loadlng in LM. 

Crew ingresses LM;repressurize 138:28 6/9:51 am 
LM cabin 

LM ascent 142:24 6/1:47 pm 2 
I 

Insertion into lunar orbit 142:31 6/1:54 pm 

Terminal phase initiate (TPI) 143:Og 6/2:32 pm 
(LM APS) 

Braking (LM RCS) 143 :50  6/3:13 pm 

Docking 144:lO 6/3:33 pm 

6053 

7 8  

33 

\D Boosts ascent stage into I 
9x51 nm lunar orbit for 
rendezvous with CSM. 

Boosts ascent stage Into 
61x44 nm chtch-up orbit; LM 
trails CSM by 29 nm and 15 nm 
below at time of TPI burn. 

Line-of-sight terminal phase 
braking to place LM in 
58x60 run orbit for final 
approach, docking 

CDR and LMP transfer back to 
CSM 



4:OO 

ENDOF WRTICAL RISE 010 55.1 Y.2  269.4 101.5 

- - *-- - Yq- - -9& - 

10630.8 115.4 

-I 
1:oo 

EN0 LU PILOT Y&W 

O R B l l  INSERTIOW 

-* 
GOO 

i:ao 435.0 126.5 5169.0 661.6 i a o 5 i . s  690.3 

2 4 0  1036.0 112.5 14279.2 1166.9 9360.5 1376.2 

4:OO 2414.5 104.8 36727.0 2934.6 1990.3 2736.0 

6:OO 4272.9 105.9 54 969.6 4179.3 6632.3 4083.8 

7:lO.l  5540.6 11.3 59932.1 6053.4 5831.2 4878.5 

I 
N 
0 

-40 
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N. UI. = -20 10 
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GET Velocity change 
Events hrs : min Date/EST feet/sec Purpose and resultant orbit 

LM jettison, separation 146:23 6/5:46 pm 

LM ascent stage deorbit (RCS) 

LM impact 

Prevents recontact of CSM 
with LM ascent stage during 
remainder of lunar orbit. 

ALSEP seismometers at Apollo 
14 and ApOllo 12 landing sites 
record impact event. 

147:52 6/7:15 pm -184 

148:20 6/7:43 pm 

Transearth injection (TEI) SPS 149:14 6/8:37 pm 

Midcourse correction 5 

I Midcourse correction 6 

2 Midcourse correction 7 
2 

TEI +17 hrs 7/1:37 pm 

EI -22 hrs 8/5:49 pm 

EI -3 hrs 9/12:49 pm 
I 

CM/SM separation 216:ll 9/3:34 pm 

Entry interface (400,000 ft) 216:24 9/3:47 pm 

Splashdown 216:38 9/4:01 pm 

3450 

Imgact at about 5506 fps at 
-4 angle, 29 nm from Apollo 
14 ALSEP 

Inject CSM into transearth 
trajectory 

Transearth midcourse correc- 
tions will be computed in 
real time f o r  entry corridor N 
control and recovery area 
weather avoidance, 

Command module oriented for 
Earth atmosphere entry. 

Command module enters atmos- 
phere at 36,170 f p s  

Landing 1250 nm downrpge from 
entry& splash at '27.2 SLat by 
171.5 wLong. 

I 
N 
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E n t r y  Events 

Event 

Entry 

En te r  S-band communication 

I n i t i a t e  cons tan t  drag 

Maximum h e a t i n g  rate 

Maximum load f a c t o r  (FIRST) 

E x i t  S-band communication 

Maximum load  f a c t o r  (SECOND) 

Termination of CMC guldance 

Drogue parachute  deployment 

Main parachute  deployment 

Landing 

blackout  

blackout  

Time from 400,000 f t ,  
mln:sec 

0o:oo 3:47 p.m. 9 th  

00:18 

00:52 

0 1  : 1 0  

01: 20 

03:32 

06:16 

07 : 16 

08:16 

09:05 

13:54 4 : O l  p.m, 9 th  

-mare- 
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RECOVERY OPERATIONS 

Launch a b o r t  l and ing  a r e a s  ex tend  downrange 3 ,400  
n a u t i c a l  miles (nm) from Kennedy Space Cen te r ,  fanwise 
50 nm above and below t h e  l i m i t s  o f  t h e  v a r i a b l e  launch 
azimuth (72 -96  d e g r e e s )  i n  the  A t l a n t i c  Ocean. On s t a t i o n  
i n  t h e  launch a b o r t  a r e a  w i l l  be t h e  d e s t r o y e r  USS Hawkins. 

launched on time Jan .  31 w i l l  be a t  27.2O South l a t i t u d e  
by 171.5' West l ong i tude ,  about 780 nm south  of Pago Pago, 
American Samoa, and about an e q u a l  d i s t a n c e  s o u t h e a s t  Of 
Suva, F i j i  I s l a n d s .  

Apollo 1 4  prime recovery v e s s e l ,  w i l l  be s t a t i o n e d  n e a r  
t he  P a c i f i c  Ocean end-of-mission aiming p o i n t  p r i o r  t o  
e n t r y .  

t h e  mid-Pacific recovery l i n e  and t h e  s u r f a c e  v e s s e l  i n  t h e  
launch a b o r t  a r e a ,  seven HC-130 a i r  rescue  a i r c r a f t  w i l l  be 
on s tandby a t  f i v e  s t a g i n g  bases  around t h e  E a r t h :  Guam, 
Hawaii, Azores, Ascension I s l a n d  and F l o r i d a .  

Recovery Opera t ions  Cont ro l  Room i n  t h e  Mission Con t ro l  Cen te r ,  
suppor ted  by t h e  A t l a n t i c  Recovery Cont ro l  Center ,  Norfolk,  
Va. and t h e  P a c i f i c  Recovery Cont ro l  Center ,  Kunia, Hawaii. 

Splashdown f o r  a f u l l - d u r a t i o n  l u n a r  l and ing  mission 

The l and ing  p l a t fo rm-he l i cop te r  (LPH) USS New Orleans, 

I n  a d d i t i o n  t o  the  primary recovery  v e s s e l  l o c a t e d  on 

Apollo 1 4  recovery  o p e r a t i o n s  w i l l  be d i r e c t e d  from t h e  

After splashdown, t h e  Apollo 1 4  crew w i l l  don c l ean  
c o v e r a l l s  and f i l t e r  masks passed t o  them through t h e  space- 
c r a f t  ha t ch  by a recovery swimmer. The crew w i l l  b e  c a r r i e d  
by h e l i c o p t e r  t o  t h e  N e w  Orleans where they  w i l l  e n t e r  a 
Mobile Quaran t ine  F a c i l i t y  (MQF) about  90  minutes a f t e r  
landing .  

ano the r  MQF on a C - 1 4 1  a i r c r a f t  f o r  f l i g h t  t o  t h e  Lunar 
Receiving Laboratory a t  Houston. The crew w i l l  remain i n  
qua ran t ine  up t o  2 1  d a y s  from completion of t h e  second EVA. 

Later t h e  crew w i l l  t r a v e l  by h e l i c o p t e r  t o  Samoa, e n t e r  

-more- 



DATE 

Feb. 9 

Feb. 11 

Feb. 11 

Feb. 11 

Feb. 1 2  

Feb. 1 2  

Feb. 1 2  - 25  

Feb. 26  

-26- 

Crew and Sample Return Schedule 

EVENT 

Splashdown and recovery  o p e r a t i o n s  

Crew and sa.mples d e p a r t  prime 
recovery s h i p  MQF for Samoa v i a  
h e l i c o p t e r  

F i r s t  samples a r r i v e  Lunar Rece iv ing  
Laboratory v i a  Samoa and Hawaii 

Crew i n  MQF and second samples 
d e p a r t  Samoa, a r r i v e  Hawaii v i a  
C - 1 4 1  a i r c r a f t  

Crew i n  MQF and second samples 
d e p a r t  Hawaii, a r r i v e  Houston 
v i a  C - 1 4 1  a i r c r a f t  

C r e w  i n  MQF and second samples 
a r r i v e  a t  LRL 

Crew d e b r i e f i n g s  scheduled 

Crew r e l e a s e  from q u a r a n t i n e  

-more- 
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MISSION OBJECTTVES 

The o b j e c t i v e s  of t h e  Apollo 14 miss ion  a r e  l u n a r  s u r f a c e  
s c i e n c e ,  l u n a r  o r b i t a l  s c i e n c e ,  and ope ra t iona l / eng inee r ing .  
Lunar s u r f a c e  s c i e n t i f i c  a c t i v i t i e s  a r e  c e n t s r e d  around deploy- 
ment o f  t h e  Apollo Lunar S c i e n t i f i c  Experiment Package (ALSEP), 
l u n a r  f i e l d  geology i n v e s t i g a t i o n s ,  c0 l l . ec t ion  of  sampl-es of 
s u r f a c e  m a t e r i a l s  for r e t u r n  t o  E a r t h ,  and deployment of o t h e r  
s c i e n t i f i c  i n s t rumen t s  no t  p a r t  o f  ALSEP. 

The o r b i t a l  s c i e n c e  p r i m a r i l y  concerns h i g h - r e s o l u t i o n  
photography of cand ida te  f u t u r e  l and ing  s i t e s ,  photography of 
deep-space phenomena such as Zodiacal  l i g h t  and Gegsnscheiri; 
communications t e s t s  u s ing  S-band and VHF s i g n a l s  t o  determfne 
r e f l e c t i v e  p r o p e r t i e s  of  t h e  l u n a r  s u r f a c e ;  t e s t s  t o  ee t e rmine  
v a r i a t i o n s  i n  l u n a r  g r a v i t y  a t  o r b i t a l  a l t i t u d e  by  observ ing  
Doppler v a r i a t i o n s  i n  S-band s i g n a l s ;  and photography of s u r f a c e  
d e t a i l s  from 60 n a u t i c a l  mi l e s  a l t i t u d e .  The command module 
p i l o t  w i l l  conduct t h e  bulk of t h e s e  o rb i t a l .  t asks  wh-i.ie t h e  
commander and l u n a r  module p i l o t  a r e  on t h e  1.unar s u r f a c e .  

Eng inee r ing /ope ra t iona l  e v a l u a t i o n s  of hardware arid tech-  
n iques  w i l l  con t inue  throughout  t h e  mis s i an  t o  add t o  t h e  
exper ience  fund t o  be drawn upon i n  f u t u r e  mis s ions  and programs 

Lunar Surface  Science 

As i n  prev ious  l u n a r  l and ing  mis s ions ,  a cont ingency sample 
of l u n a r  s u r f a c e  m a t e r i a l  w i l l  be c o l l e c t e d  durx:i.ng t h e  f i r s t  
EVA p e r i o d .  

of t h e  f i r s t  EVA t o  deploying  t h e  ALSEP ins t rumen t s .  These 
in s t rumen t s  will remain on t h e  Moon t o  t r ansmi t  s c i e n t % f i c  d a t a  
t o  t h e  Manned Space F l i g h t  Network on I.ong-term p h y s i c a l  and 
environmental  p r o p e r t i e s  of t h e  Moon. These data can be c o r r e l a t e d  
w i t h  known E a r t h  d a t a  f o r  f u r t h e r  knowledge on the origins of 
t h e  p l a n e t  and i t s  S a t e l l i t e .  

They a r e :  Pass ive  Seismic Experiment (FSE), A.ct!.ve Seismic 
Experiment (ASE), Suprathermal  Ion  De tec to r  (SIDE), Cold Cathode 
Ion Gauge (CCIG),and Charged P a r t i c l e  Lunar Environmental  
Experiment (CPLEE).  Add i t iona l ly ,  one independent experiment 
will b e  deployed i n  t he  v i c  n i tY of t h e  ALSEP, the  Laser  Ranging 

(LPM) experiment w i l l  be conducted d u r i n g  t h e  second EVA.  

The Apollo 1 4  l and ing  crew W i l l  devote  t h e  majw p o r t i o n  

ALSEP Array C c a r r i e d  on Apollo 14 c o n t a i n s  f i v e  experiments, .  

Ret ro-Ref lec tor  (LRRR or LR 3 ) .  The Lunar P o r t a b l e  Magnetometer 

-more- 
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Passive 'Seismic Experiment: The PSE will measure seismic 
activity of the Moon and gather and relay to Earth information 
on the physical properties of the lunar crust and interior. 
The PSE will report seismic dat.a on man-made impacts (LM ascent 
Stage), natural impacts of meteorites, and Moonquakes. Dr. Gary 
Latham of the Lamont-Doherty Geological Observatory is respon- 
sible f o r  PSE design and subsequent experiment analysis. 

near Surveyor crater in November 1969, has transmitted'to ~ . .. Earth 
data on lunar surface seismic events since that time. The 
Apollo 12 and,!l4 seismometers differ from the seismometer left 
at Tranquillity Base in.July 1969 by the Apollo 11 crew in that 
the PSEs are continuously powered by a SNAP-27 radioisotope 
e.lectric generator, The Apollo 11 seismometer, powered by 
solar cells, could transmit data only during the lunar day, 
and is no longer functioning. 

A similar PSE, deployed as a part of the Apollo I2 ALSEP 

After Apollo 14 translunar injection, an attempt will be 
made to impact the spent S-IVB stage and the instrument unit 
into the Moon. This will stimulate the passive seismometer 
left on the.lunar surface by the Apollo 12 crew in November 1969. 

Through a series of switch-selector-commanded and ground- 
commanded thrust operations, the S-IVB/IU will be directed to 
hit the Moon within a target area 379 nautical miles in diameter; 
The target point is between Lansberg FC and Lansberg FB craters. 
(1 degree, 36 minutes south latitude; 33 degrees, 15 minutes 
west longitude). 

vehicle will fire an auxiliary propulsion system.(APS) ullage 
motor to .safely separate the vehicle from the spacecr.aft. Residual 
liquid oxygen in the almost spent S-IVB/IU will then be dumped 
through. the,engine with the vehicle positioned so the .dump will . 
slow it into an impact trajectory. Mid-course corrections will 
be made with the stage's APS ullage motors if necessary. 

After the lunar module is 'ejected from the S-IVB, the launch 

The S-IVB/IU will weigh 30,836 pounds and will be traveling 
4,942 nautical-miles-an-hour at impact. It will provj.de an 
energy source at impact.equivalent to about 11 tons of TNT. 

module in lunar orbit, the lunar module ascent stage will be 
jettisoned and later ground-commanded to impact on the lunar 
surface about 32 stature. .. . . . . . . . miles' . from . the Apollo 14. lancling site ,, 
&@.t Fra Mauro. - 

After Shepard and Mitchell have rendezvoused with the command 

-more- 





-31- 

Impact of an object of known mass and velocity will assist 
in calibrating the Apollo 14 PSE readouts as well as providing 
comparative readings between the Apollo 12 and 14 seismometers 
forming the first two stations of a lunar surface seismic network. 

There are three major physical components of the PSE: 
1. The sensor assembly consists of three long-period and 

one short-period vertical seismometers with orthagonally-oriented 
capacitance-type seismic sensors, capable of measuring along 
two horizontal components and one vertical component. The 
sensor assembly is mounted on a gimbal platform. A magnet-type 
sensor short-period seismometer is located on the bas? of the 
Eensor assembly. 

2. The leveling stool allows manual leveling of the sensor 
assembly by the crewman to within + 5 degrees, Final leveling 
to within + - 3 arc seconds is accomFlished by control motors. 

and helps stabilize the temperature of the sensor assembly. 
Also ,  two radioisotope heaters will protect the instrument from 
the extreme cold of the lunar night. 

3. The five-foot diameter hat-shaped thermal shroud covers 

Active Seismic Experiment: The ASE will produce data on 
the uhvsical structure and bearina strength of the lunar surface 

- I  

by measuring seismic waves. 
sources will be used with the ASE: a crew-actuated pyrotechnic 
"thumper" and a mortar-like device from which four rocket propelled 
projectiles can be launched by command from Earth. Natural13 
produced seismic events will bedetected passively by the ASE 
(the ASE will be turned on remotely for short periods). The 
seismic waves are deQ%_ted by geophones deployed by the crew. 
Data on wave penetration, frequency spectra, and velocity to 
lunar depths of 500 feet will be obtained and passed to the ALSEP 
central station for transmittal to the Earth. Dr. Robert Kovach 
of Stanford University is the Principal Investigator. 

about 10 feet northwest of the ALSEP central station. Present 
plans call f o r  the four grenade-like projectiles to be launched 
sometime after the crew returns. 

Two Types OF man-made seismic 

The mortar like device will be deployed, aligned and activated 

The crew will deploy three geophones at 10, 160 and 310 feet 
from the ALSEP central station, Enroute back to the central 
station, the crewman will fire 21 "thumper" charges at 15-fOOt 
intervals along the geophone line. The thumper serves as a storage 
and transport rack for the geophones and their connecting cable. 

-more- 



Projectile 

T 7 

- 3000' 
* 5000' 

- 
7 

RANGE (FTI 
WEIGHT I G M )  
HIGH EXPLOSIVE CHARGE WEIGHT(LB) 
ROCKET MOTOR MEAN PEAK THRUST [LB)  
MEAN .VELOCITY IF.P.S.1 
LUNAR FUGHT TlME',SECJ 
ROCKET MOTOR PROPELLANT VXIGHT (GM) 
NUMBER O F  PELLETS (PROPELLANT) 
LAUNCH ANGLE 
ROCKET MOTOR THRUST DURATION IMSEC) 

I_ 

- I  
5000 
1236 
1.11 

460b 

16 I 
44 
4 7  

2435 
45 
7.0 

- 

- 

0.60 0.30 
2575 

16.8 
1596 648 

4 5 "  
8.2 12.5 

, 11.5 
550 
45 0 

12.5 

ELECTRONICS- 

IGNITER- 

RANGE LINE 
8 ANTENNA- 

Projectile 

EXPLOSIVE 
S g  A 

DETONATOR 

RCCKETMOTGK 
I 

W 
ru 
I 

1. 



V 

- 3 3 -  

The two major components of the ASE are: 

1. The thumper-geophone assembly measuring 44.5 inches when 
deployed and weighing 7 lbs, including three geophones and cable. 
Each geophone is 4.8 inches high, 1.6 inches in diameter and 
weighs less than one pound. 

(including 4 projectiles) and is nine and a half inches high, 
four inches wide and 15.6 inches long. 

The mortar-like launching device is made of fiberglass and 
magnesium, and contains firing circuitry and a receiver antenna. 
The projectile launch assembly is enclosed in a box and consists 

projectiles vary in length and weight according to the propellant 
and explosive charges. Radio transmitters in each yojectile 
furnish start-and-stop flight time data for telemetry back to 
Earth. Thus, with the launch angle known, range can be cal- 
culated. The geophones provide information on seismic wave 
travel time. Correlation of this time with range w.ill establish 
wave velocity through the lunar surface. 

2. The package projectile launch assembly weighs 15 pounds 

' of f o u r  fiberglass launch tubes and four projectiles. The 

Suprathermal - Ion Detector Experiment and - .  Cold Cathode - Ion 
Gauge Experiment: The SIDE will measure flux, composition, 
energy and velocity of low-energy positive ions and the high- 
energy solar wind flux of positive ions. 
SIDE is the Cold Cathode Ion Gauge Experiment (CCIG) f o r  
measuring the density of the lunar ambient atmosphe?e and any 
variations with time or solar activity such'atmosphere may have. 

Combined with the 

Data gathered by the SIDE will yield information on: 
(1) interaction between ions reaching the Moori from outer space 
and captured by lunar gravity and those ions that escape; (2) 
whether or not secondary ions are generated by ions impacting 
the lunar surface; (3) whether volcanic processes exist on the 
Moon; ( 4 )  effects of the ambient electric field; (5) loss rate 
of contaminants left in the landing area by the LM and the 
crew; and (6) ambient lunar atmosphere pressure. 

Dr. John Freeman of Rice University.is the SIDE principal 
investigator, and Dr. Francis S. Johnson of the  University of 
Texas is the CCIG principal investigator. 

-more- 
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The SIDE instrument  c o n s i s t s  o f  a v e l o c i t y  f i l t e r ,  a low- 
energy curved-p la te  ana lyze r  i o n  d e t e c t o r  and a high-energy 
curved-p la te  ana lyze r  i o n  d e t e c t o r  housed i n  a case  measurng 
1 5 . 2  b y  4 . 5  by 1 3  inches ,  a wire mesh ground p lane ,  and e l e c t r o n i c  
c i r c u i t r y  t o  t r a n s f e r  d a t a  t o  t h e  ALSEP c e n t r a l  s t a t i o n .  The 
SIDE c a s e  r e s t s  on f o l d i n g  t r i p o d  l e g s .  Dust cove r s ,  r e l e a s e d  
b y  ground command, p r o t e c t  bo th  in s t rumen t s .  T o t a l  SIDE weight 
i s  1 9 . 6  pounds. 

The SIDE and t h e  C C I G ,  connected by a s h o r t  c a b l e ,  w i l l  be 
deployed about 55 f e e t  s o u t h e a s t  of  t h e  ALSEP c e n t r a l  s t a t i o n ,  
w i t h  t h e  SIDE a l i g n e d  e a s t  o r  west toward t h e  subea r th  p o i n t  
and t h e  C C I G  o r i f i c e  a l igned  along t h e  north-south Line po in ted  
toward t h e  F r a  Mauro format ion  w i t h  a c l e a r  f l e l d  away from 
o t h e r  ALSEP in s t rumen t s  and t h e  LM. 

Charged P a r t i c l e  Lunar Environment Experiment: The CPLEE 
measures p a r t i c l e  ene rg ie s  of so la r  pro tons  and e l e c t r o n s  t h a t  
r each  t h e  l u n a r  s u r f a c e .  The instrument  w i l l  p rovide  da ta  on 
energy d i s t r i b u t i o n  of t h e s e  s o l a r  p a r t i c l e s  and c o n t r i b u t e  
toward a g r e a t e r  unders tanding  of t h e i r  e f f e c t  on t h e  Earth-  
Moon system; i e .  r e l a t i o n s h i p  of t h e  s o l a r  wind t o  Earth a u r o r a s ,  
Van Allen b e l t  r a d i a t i o n ,  and o t h e r  t e r r e s t r i a l  phenomena; 
processes  t a k i n g  p l ace  i n  t h e  shock f r o n t  o f  s o l a r  w i n d  s t r i k i n g  
l u n a r  s u r f a c e ;  c h a r a c t e r i s t i c s  of t h e  E a r t h ’ s  magnetic t a i l  a s  
it i s  swept downstream b y  t h e  so la r  wind; and effec’; o f  charged 
p a r t i c l e s  upon t h e  l u n a r  environment. The CPLEE measures p ro tons  
and e l e c t r o n s  i n  t h e  energy range of 4 0 , 0 0 0  t o  7 0 , 0 0 0  e l e c t r o n  
v o l t s  (40-70  Kev). D r .  Brian J. O‘Brian of t h e  Un ive r s i ty  o f  
Sydney ( A u s t r a l i a )  i s  t h e  CPLEE p r i n c i p a l  i n v e s t i g a t o r .  

The i n s u l a t e d  CPLEE case  measures 1 0 . 3  by  4.5 by  1 0  Inches 
and weighs f i v e  pounds. Two spec t rometer  packages a r e  housed 
i n  t h e  c a s e ,  each o r i e n t e d  f o r  minimum exposure t o  t h e  Sun’s  
e c l i p t i c  p a t h .  Each of t h e  two spec t rometers  has s i x  p a r t i c l e  
d e t e c t o r s :  f i v e  C-shaped channel t ron  photon-mul t ip l ie rs  con- 
s i s t i n g  of g l a s s  c a p i l l a r y  tubes  one m i l l i m e t e r  i n s i d e  d iameter  
and 1 0  cen t ime te r s  long ,  and one h e l i c a l  photon m u l t i p l i e r  
( f u n n e l t r o n )  w i t h  an  e i g h t  m i l l i m e t e r  opening. P a r t i c l e s  o f  a 
given charge and d i f f e r e n t  ene rg ie s  e n t e r i n g  t h e  spec t rometer  
a r e  s u b j e c t  t o  vary ing  v o l t a g e s  and d e f l e c t e d  toward t h e  f i v e  
photon m u l t i p l i e r s ,  while p a r t i c l e s  of t h e  oppos i t e  charge a r e  
d e f l e c t e d  toward t h e  f u n n e l t r o n  photon m u l t i p l i e r .  E l e c t r o n s  
and pro tons  a r e  t h u s  measured s imultaneously i n  f i v e  d i f f e r e n t  
energy l e v e l s .  Voltages  a r e  s h i f t e d  i n  s i x  s teps-- t35v,  +350v 
and +3500v--to measure e l e c t r o n s  and pro tons  from 48 ev t; 
70  Kev. The CPLEE w i l l  be deployed t e n  f e e t  n o r t h e a s t  o f  t h e  
ALSEP c e n t r a l  s t a t i o n .  

-more- 
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ALSEP Central Station: The ALSEP Central Station serves - as a power-distribution and data-handling point for experiments 
carrikd on each version of the ALSEP. Central Station' components 
are the data subsystem, helical antenna, experiment electronics, 
power conditioning unit and dust detector. The Central Station 
is deployed after other experiment instruments are unstowed from 
the pallet. 

The Central Station data subsystem receives and decodes 
uplink commands, times and controls experiments, collects and 
transmits scientific and engineering data downlink, and controls 
the electrical power subsystem through the power distribution 
and signal conditioner. 

The modified axial helix S-band antenna receives and trans,- 
mits a right-hand circularly-polarized signal. The antenna is 
manually aimed with a two-gimbal azimuth/elevation aiming mecha- 
nism. A dust detector on the Central Station, composed of three 
solar cells, measures the accumulation of lunar dust on ALSEP 
instruments. 

from a SNAP-27 (Systems for Nuclear Auxiliary Power) radio- 
isotope thermoelectric generator. 

The ALSEP electrical power subsystem draws electrical power 

Laser Ranging Retro-Reflector LRR ) Experiment: The LRRR 
will permit long-term measurements i-" o the Earth-Moox distance 
by acting as a passive target for laser beams directed from 
observatories on Earth. Data gathered from these measurements 
of the round trip time for a laser beam (accurate to within 
1 5  cm) will be used in the study of fluctuations in the Earth's 
rotation rate, wobbling motions of the Earth on its axis, the 
Moon's size and orbital shape, and the possibility of a slow 
decrease in the gravitational constant "G" .  Dr. James Faller 
of Wesleyan University, Middletown, Conn., is LRRR principal 
invest igat o r .  

cubes mounted in an adjustable support structure which will be 
aimed toward Earth by the crew during deployment. Each cube 
reflects light beams back in absolute parallelism in the same 
direction from which they came. 

The LRRR is a square array of 100 fused silica reflector 

-more - 
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By t iming  t h e  round t r i p  t i m e  f o r  a laser  p u l s e  t o  r e a c h  
t h e  LRRR and r e t u r n ,  o b s e r v a t o r i e s  on E a r t h  can c a l c u l a t e  t h e  
e x a c t  d i s t a n c e  from t h e  obse rva to ry  t o  t h e  LRRR l o c a t i o n  w i t h i n  
a t o l e r a n c e  of 1 5  cm. 
Base by  t h e  Apollo 11 crew as an experiment i n  t h e  E a r l y  Apollo 
S c i e n t i f i c  Experiments Package (EASEP). The g o a l  i s  t o  set  up 
LRRRs at  th ree  l u n a r  l o c a t i o n s  t o  e s t a b l i s h  a b s o l u t e  c o n t r o l  
p o i n t s  i n  t h e  s tudy  of Moon motion. 

A similar LRRR was deployed a t  T r a n q u i l l i t y  

Lunar P o r t a b l e  Magnetometer: The LPM w i l l  be used by t h e  
crew d u r i n g  t h e  second EVA f o r  measuring v a r i a t i o n s  i n  t h e  
l u n a r  magnetic f i e l d  a t  s e v e r a l  p o i n t s  i n  t h e  geology t r a v e r s e .  
Data ga the red  w i l l  be used t o  de te rmine  t h e  l o c a t i o n ,  s t r e n g t h ,  
and dimensions of t h e  magnetic s o u r c e s ,  as w e l l  as knowledge of 
t h e  l o c a l  s e l e n o l o g i c a l  s t r u c t u r e .  

p o r t e r  (MET) and c o n s i s t s  of a f lux -ga te  magnetometer s e n s o r  
head mounted on a t r i p o d  and a n - e l e c t r o n i c s / d a t a  package. The 
senso r  head i s  connected t o  the  data package by  a 50- foo t  f l a t  
c a b l e ,  and a f t e r  t h e  l u n a r  module p i l o t  a l i g n s  the  s e n s o r  head 
a t  least  35 f e e t  from t h e  d a t a  package, he r e t u r n s  t o  the  Mobile 
Equipment T r a n s p o r t e r  (MET) and re lays  r e a d o u t s  t o  Earth by 
v o i c e .  

The LPM w i l l  be c a r r i e d  on t h e  modularized equipment t r a n s -  

The s e n s o r  head i s  s e n s i t i v e  t o  t h e  magnetic f i e l d  of t h e  
crewman's P o r t a b l e  L i f e  Support  System (PLSS), hence t h e  need 
f o r  a l i g n i n g  t h e  s e n s o r  nea r  t h e  end of t h e  c a b l e .  The mercury- 
c e l l  powered e l e c t r o n i c s  package has a h igh  ( +  100 &:amma) and a 
low (+ 50 gamma) swi t chab le  meter r ange .  Reazings are d i s p l a y e d  
i n  th ree  taut-band meters--one f o r  each a x i s  (o r thogana l  x, y 
and Z . )  
t h e  l u n a r  module p i l o t  w i l l  c a l l  ou t  t h e  meter r e a d i n g s  I n  each 
a x i s  a t  one-minute i n t e r v a l s .  

A t  each l o c a t i o n  for LPM measurements d u r i n g  the  t r a v e r s e ,  

Dimensions of t h e  LPM components are  4 b y  7 1/2 by 5 i n c h e s  
f o r  t h e  data package and 3-3/8 b y  5-11/16 b y  2-5/8 i n c h e s  for 
t h e  s e n s o r  head. The senso r  head t r i p o d  i s  18 inches  long  c o l -  
l apsed  and ex tends  t o  31 i n c h e s .  The p r i n c i p a l  i n v e s t i g a t o r  i s  
D r .  Pa lmer  D y a l ,  Ames Research Center ,  C a l i f .  

Lunar F i e l d  Geologx: The l u n a r  s u r f a c e  f i e l d  geology e x p e r i -  
ment gathers data for i n t e r D r e t i n n  l and ing  s i t e  a e o l o n i c a l  h i s t o r v .  - -~ -- - - Y  , 
such as t h e  n a t u r e  of t h e  o&in if t h e  d e b r i s  l a y e r  or r e g o l i t h ,  
and t h e  land  forms superimposed a t  l a t e r  d a t e s  on the maria and 
h i g h l a n d s .  The l u n a r  bedrock and s t r u c t u r e  and t h e  t y p e s  of 
materials found a t  t he  s i t e  are  expected t o  y i e l d  a n  i n s i g h t  
i n t o  t h e  i n t e r n a l  p rocesses  of t h e  Moon's fo rma t ion ,  

-more- 
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One large rock, several smaller fragments and fine- 
grained material typical of the Fra Mauro site will be collected 
during EVA 1 to insure the return of samples should the second 
EVA be cancelled for some reason. The selected samples will be 
stowed in Sample Return Container No. 1 and taken into the LM 
at the end of EVA 1. 

In addition to the samples gathered by the crew during the 
two EVA periods and returned to Earth f o r  anlysis, subjective 
crew comments in real time and photographs (stereo and regular 
color) and postflight crew debriefing will be the primary means 
of data gathering. 

Specific types of lunar surface samples to be collected during 
the field geology traverse include six core-tube soil samples, 
a lunar-environment soil sample from beneath the surface, and 
a sample of exhaust-contaminated soil from beneath the LM. 
Dr. Gordon Swann, United States Geological Survey, :Is principal 
investigator. 

in the Apollo 14 Lunar Surface Procedures, available for 
reference at the KSC and MSC News Center query desks. 

Specific timelines and traverse routes for both EVAs are 

Soil Mechanics Experiment: The soil mechanics experiment 
actuallv is soread out among most of the A~ollo 14 activities 
on the iunar surface, and is aimed toward determining the 
mechanical characteristics of the lunar surface and subsurface, 
A trench will be dug by the crew for determinigg the natural 
angle of repose of excavated material and the sidewall inte- 
grity of the excavation itself. Data gained from the trenching 
task will be useful in lunar shelter and vehicle mobility 
design. 

interaction of the LM footpads, crew boots, ALSEP instruments 
and other pieces of gear with the lunar surface. Natural features 
such as slopes, boulders, ridges, rills, crater walls and 
embankments will also be observed and photographed. Lunar 
material characteristics data on texture, consistency, com- 
pressibility, cohesion, adhesion, density and color will be 
gathered, 

About three kilograms (6.6 lbs) of fine-grained fragmental 
material will be brought back for soil mechanics studies in 
the Lunar Receiving Laboratory. Dr. James Mitchell, University 
of California, Berkeley, is principal investigator. 

Additionally, comments and photographs will be made of the 

-more- 
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Solar Wind Composition Experiment: The scientific object.ive, 
of the solar wind composition experiment is to determine t),e 
elemental and isotopic composition of the noble gases in the 
solar wind. 

As in Apollos 11 and 12, the SWC detector will be deployed 
on the lunar surface and brought back to Earth by the crew. 
The detector will be exposed to the Solar wind flux f o r  25 hours  
compared to 17 hours on Apollo 12 and two hours on Apollo 11. 

The solar wind detector consists of an aluminum foil four. 
square feet in area and about 0.5 mils thick rimmed by Teflon 
for resistance to tearing during deployment. A staff and yard 
arrangement will be used t o  deploy the foil and to maintain tlie 
foil approximately perpendicular to the solar wind f l u x .  Solar 
wind particles will penetrate into the foil, allowing cosmic 
rays to pass through. The particles will be firmly trapped 
at a depth of several hundred atomic layers. After exposure on 
the lunar surface, the foil is rolled up and returned to Earth. 
Professor Johannas Geiss, University of Berne, Switzerland, is 
principal investigator. 

SNAP-27 -- Power Source for ALSEP: A SNAP-27 unit will 
provide power for the ALSEP package. SNAP-27 is one of a seri.e.; 
of radioisotope thermoelectric generators, or atomic batteries 
developed for the Atomic Energy Commission under its space SNAP 
program. The SNAP (System for Nuclear Auxiliary Power) program 
is directed at development of generators and reactors f o r  u s e  
in space, on land, and in the sea. 

While nuclear heaters were used in the seismometer packFge 
on Apollo 11, SNAP-27 on Apollo 12 marked the first use of a 
nuclear electrical power system on the Moon. The use of SNAP-27 
on Apollo 14 will mark the second use of such a unit on the 
Moon. 

The basic SNAP-27 unit is designed to produce at least 63.5 
electrical watts of power. The SNAP-27 unit is a cyli-ndrical 
generator, fueled with the radioisotope plutonium-238. It is 
about 18 inches high and 16 inches in diameter, including the 
heat radiating fins. The generator, making maximum use of the 
lightweight material beryllium, weighs about 28 pound:! unfcelecl, 

The fuel capsule, made of a superalloy material, is 16.5 
inches long and 2.5 inches in diameter. It weighs about 15.5 
pounds, of which 8.36 pounds represent fuel. The plut;onium-238 
fuel is fully oxidized and is chemically and biologically inert. 

-more- 
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The rugged f u e l  capsu le  i s  conta ined  w i t h i n  a g r a p h i t e  f u e l  
cask from launch through l u n a r  l and ing .  The cask  i s  des igned  
t o  provide  r e e n t r y  h e a t i n g  p r o t e c t i o n  and added containment f o r  
t h e  f u e l  capsu le  i n  che event  of a n  a b o r t e d  mis s ion .  The 
c y l i n d r i c a l  cask w i t h  hemisphe r i ca l  ends i n c l u d e s  a primary 
g r a p h i t e  heat s h i e l d ,  a secondary be ry l l i um the rma l  s h i e l d ,  
and a f u e l  c a p s u l e  suppor t  s t r u c t u r e  made of t i t a n i u m  and Incone l  
materials. The cask i s  23 inches  long  and e i g h t  inches  i n  
d iameter  and weighs about  2 4 . 5  pounds. With t h e  f u e l  c a p s u l e  
i n s t a l l e d ,  i t  weighs about  40 pounds. It i s  mounted on t h e  
lunai. module descen t  s t a g e  by a t i t a n i u m  suppor t  s t r . x t u r e .  

Once t h e  l u n a r  module i s  on t h e  Moon, a n  Apollo a s t r o n a u t  
w i l l  remove t h e  f u e l  c a p s u l e  from t h e  cask and i n s e r t  I t  i n t o  
t h e  SNAP-27 g e n e r a t o r  which w i l l  have been placed on t h e  l u n a r  
s u r f a c e  n e a r  t h e  module. 

The spontaneous r a d i o a c t i v e  decay of t h e  plutonium-238 
w i t h i n  t h e  f u e l  c a p s u l e  g e n e r a t e s  heat  i n  t h e  g e n e r a t o r .  An 
as sembly  of  4 4 2  lead t e l l u r i d e  t h e r m o e l e c t r i c  e lements  c o n v e r t s  
t h i s  heat -- 1480 thermal  watts -- d i r e c t l y  i n t o  e l e c t r i c a l  
energy -- a t  leas t  63.5 wa t t s .  There are no moving pa r t s .  

The unique p r o p e r t i e s  of plutonium-238 make i t  a n  e x c e l l e n t  
i s o t o p e  f o r  u se  i n  space  n u c l e a r  g e n e r a t o r s .  A t  t h e  end of 
almost 90 years, plutonium-238 i s  s t i l l  supp ly ing  ha l f  of i t s  
o r i g i n a l  hea t .  I n  t h e  decay p r o c e s s ,  plutonium-238 emi ts  mainly 
t h e  n u c l e i  of helium ( a l p h a  r a d i a t i o n ) ,  a ve ry  mild t y p e  of 
r a d i a t i o n  w i t h  a s h o r t  emiss ion  r ange .  

was a u t h o r i z e d ,  a thorough review was conducted t o  a s s u r e  t h e  
h e a l t h  and s a f e t y  of pe r sonne l  involved i n  t h e  launch and of 
t h e  g e n e r a l  p u b l i c .  Extens ive  s a f e t y  a n a l y s e s  and t e s t s  were 
conducted which demonstrated t h a t  t h e  f u e l  would be s a f e l y  
con ta ined  under a lmost  a l l  c r e d i b l e  a c c i d e n t  cond i tons .  

Before t h e  use  of t h e  SNAP-27 s y s t e m  i n  t h e  Apollo program 

Lunar O r b i t a l  Sc ience  

One of t h e  primary mis s ion  o b j e c t i v e s ,  t h a t  of  photographing 
c a n d i d a t e  e x p l o r a t i o n  s i tes ,  w i l l  be accomplished i n  l u n a r  o r b i t .  
I n  a d d i t i o n ,  s e v e r a l  exper iments ,  photographic  and s c i e n t i f i c  
tasks w i l l  be c a r r i e d  ou t  i n  l u n a r  o r b i t .  

-more- 
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The experiments include an S-band Transponder Test to 
determine variations in lunar gravity; a Bistatic Radar 
Experiment to determine electromagnetic reflective properties 
of the lunar surface; an Apollo Window Meteoroid Test to 
determine the effect of space particles on surfaces; and a 
Gegenschein from Lunar Orbit Experiment. 

Photographic and scientific tasks include the photo- 
graphing of lunar surface areas of high scientific interest; 
transearth lunar photos; investigations into visibility at 
high Sun angles; the updating of selendetic reference points; 
and photography of dim-light phenomena such as the Zodiacal 
light. 

Photographs of a Candidate Exploration Site: The 
southern highland north of the crater Descartes is one of 
several sites under consideration for future long-stay Apollo 
missions. The Descartes area is characterized by hi:Ll, groove 
and furrow deposits in a highland basin, and is scientifically 
interesting from the standpoint of determining the age and 
composition of highland surface material as well as estimating 
volcanism time spans and compositional trends. The area is 
centered at eight degrees 51 minutes South Latitude by 15 degrees 
34 minutes East Longitude. 

Descartes will be photographed in several formats from 
low altitude shortly after the CSM/LM go into a 10~58m lunar 
orbit with the descent orbit insertion maneuver. The lunar 
topographic camera mounted in the CM hatch window, a 70mm 
Hasselblad camera mounted in the right-hand rendezvous window, 
and a 16mm data acquisition camera on a sextant adapter will 
photograph Descartes simultaneously. The topographic camera 
compensates for spacecraft motion and makes overlapplng high 
resolution stereo photographs. Descartes will again be 
photographed from 6Onm after command module orbit circulari- 
zation. 

Visibility at High Sun Angles: This 
aimed at determining whether landing site 
adequate for a safe landing if Sun angles 
14 degrees, as would be in a launch delay 
opportunity. 

investigation is 
visibility would be 
were. greater than 
until the T+24 hour 

-more- 
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Photography w i l l  supplement real-time crew o b s e r v a t i o n s  
of c o n t r a s t  and v i s i b i l i t y  of surface f e a t u r e s  under Sun 
a n g l e s  ranging from 18 t o  30 degrees p rov id ing  a d d i t i o n a l  
data f o r  p lanning  f u t u r e  l and ing  miss ions  i n  which a de layed  
launch might be a f a c t o r .  The 70mm photographs made d u r i n g  
t h e  obse rva t ion  runs  w i l l  document crew v o i c e  d e s c r i p t i o n s  
f o r  l a t e r  comparisons and provide  a basis f o r  p r e d i c t i o n s  i n  
f u t u r e  mis s ions .  

Se lenode t i c  Reference Po in t  Update: T h i s  is  a ].andmark 
t r a c k i n g  t a s k  t o  provide  a d d i t i o n a l  data f o r  p inn ing  down 
t h e  exac t  l o c a t i o n  of s e l e c t e d  l u n a r  r e f e r e n c e  p o i n t s .  Map 
makers are hampered by i n c o n s i s t e n c i e s  i n  t h e  l u n a r  c o o r d i n a t e s  
of s u r f a c e  f e a t u r e s  between photomosaics from manned and 
unmanned l u n a r  miss ions  and t h o s e  shown on l u n a r  a e r o n a u t i c a l  
c h a r t s .  A similar task was accomplished on the Apollo 1 2  
miss ion ,  and t h e  landmark t r a c k i n g  conducted by the  Apollo 1 4  
crew w i l l  f u r t h e r  expand t h e  n e t  of p i n p o i n t e d  l u n a r  surface 
f e a t u r e s .  

The CSM scanning t e l e s c o p e  i s  used f o r  t r a c k i n g  each 
landmark f o r  about  a three-minute p e r i o d .  A t  least  .Four 
marks w i l l  b e  e n t e r e d  i n t o  t h e  s p a c e c r a f t  computer on each 
landmark. The s p a c e c r a f t  computer, o p e r a t i n g  i n  Program 22  
O r b i t a l  Navigat ion,  i n t e g r a t e s  s p a c e c r a f t  a t t i t u d e ,  o p t i c s  
s h a f t / t r u n n i o n  ang le s  and o t h e r  f a c t o r s  t o  compute t h e  a c t u a l  
l u n a r  l a t i t u d e  and long i tude  of t h e  landmark b y  p o s t f l i g h t  
comparison w i t h  t h e  s p a c e c r a f t  t r a j e c t o r y .  

CSM Orbital  Science Photography: Lunar s u r f a c e  areas 
and f e a t u r e s  of i n t e r e s t  t o  s c i e n t i s t s  w i l l  be photographed by 
t h e  command module p i l o t  du r ing  t h e  pe r iod  he i s  a lone  i n  
t h e  command module. The l u n a r  topographic  camera, loaded w i t h  
h igh - re so lu t ion  b l ack  ana whl te  f i l m  and shoo t ing  60 p e r  c e n t  
over lapping  photos ,  and t w o  Hasselblad cameras--one u s i n g  
c o l o r  f i l m ,  t h e  O t h e r  u s ing  b l ack  and whi te - -wi l l  b'P aimed 
a t  s p e c i f i c  areas of i n t e r e s t .  A d d i t i o n a l l y ,  c e r t a l n  l u n a r  
areas i n  Ea r thsh ine  w i l l  be photographed. 

These photographs,  w i t h  t hose  obta ined  d u r i n g  h p o l l o s  8 
and 1 2  and from t h e  Ranger, Surveyor,  and Lunar O r b i t e r  
Programs, w i l l  h e l p  answer q u e s t i o n s  about  t h e  Moon:, gene ra t e  
new q u e s t i o n s  as new data  a r e  r e v e a l e d ,  guide f u t u r e  miss ion  
p lanning ,  and a l low f o r  e x t r a p o l a t i o n  of '!ground t r u t h "  data 
c o l l e c t e d  a t  t h e  landing  s i tes  t o  l a r g e r  segments 01. t h e  
l u n a r  s u r f a c e .  

-more- 
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T r a n s e a r t h  J u n a r  Photography:  Much of  t h e  photography 
as well as Ear th  o b s e r v a t i o n s  of t h e  Moon's s u r f a c e  f e a t u r e s  
have been  on ly  o f  t h e  s i d e  v i s i b l e  from E a r t h .  S h o r t l y  a f t e r  
t r a n s e a r t h  i n j e c t i o n  on Apollo 111, t h e  l u n a r  t o p o g r a p h i c  
camera and two H a s s e l b l a d s  w i l l  be used t o  g a t h e r  p h o t o g r a p h i c  
d a t a  of  t h e  luna r  f a r s i d e  and t h e  e a s t e r n  l imb of  t h e  Moon. 
The pho tos  w i l l  b e  c o r r e l a t e d  w i t h  e x i s t i n g  o r b i t a l  s t e r e o  
pho tos  and landmark t r a c k i n g  d a t a  for d e t e r m i n i n g  t h e  p o s i t i o n s  
of l u n a r  features  a t  l a t i t u d e s  n o t  f lown o v e r  i n  near- 
e q u a t o r i a l  Apol1.o l u n a r  o r b i t s .  The t r a n s e a r t h  l u n a r  photo-  
graphy t a s k  w i l l  r e s u l t  i n  a n  i n c r e a s e  i n  knowledge of  t h e  
s i z e ,  shape  and mass d i s t r i b u t i o n  of t h e  Moon as we l l  as 
p r o v i d e  a s o u r c e  of data f o r  improving  l u n a r  s u r f a c e  c h a r t s .  

D i m  L i g h t  Photography:  Low-brightness  l i g h t  s o u r c e s  i n  
the  d e p t h s  of  t h e  c e l e s t i a l  s p h e r e  w i l l  be  t h e  targets  for 
t h e  dim l i g h t  photography t a s k .  
l oaded  w i t h  a h i g h  speed b l a c k  and w h i t e  f i l m  rated a t  ASA 
6 , 0 0 0  w i l l  be t h e  t o o l  used t o  photograph  these  s o u r c e s .  

A 1 6 m m  data a c q u i s i t i o n  camera 

Among t h e  s u b j e c t s  t o  b e  photographed w i l l  be t h e  n o r t h  
p o l e  of  t h e  g a l a x y  of which ou r  s o l a r  s y s t e m  i s  a p a r t ,  t h e  
n o r t h  e c l i p t i c  p o l e ,  t h e  n o r t h  p o l e  of t h e  c e l e s t i a l  s p h e r e ,  
and t h e  nor thernmost  p o r t i o n  o f  t h e  M i l k y  Way; z o d i a c a l  l i g h t  
l eve ls  i n  t h e  p e r i o d s  j u s t  p r i o r  t o  CSM l u n a r  s u n r l - s e ;  t h e  
l u n a r  l i b r a t i o n  r e g i o n  L 4 ;  E a r t h  l i m b  d u r i n g  s o l a r  e c l i p s e  
by t h e  E a r t h ;  comets ( c e l e s t i a l  c o n d i t i o n s  p e r m i t t i n g ) ;  and 
t h e  E a r t h ' s  d a r k s i d e  as  photographed th rough  t h e  command 
module s e x t a n t .  

Even w i t h  t h e  high-speed f i l m ,  exposure  times w i l l  r u n  
as l o n g  as 6 0  seconds ,  t h u s  r e q u i r i n g  a s t ab le  s p a c e c r a f t  
a t t i t u d e  d u r i n g  photography s e s s i o n s .  

z o d i a c ,  b u t  most n o t i c e a b l e  i n  t h e  r e g i o n  of  t h e  Sun. The 
glow i s  t h e o r i z e d  t o  be s u n l i g h t  r e f l e c t e d  from m e t e o r i t i c -  
s i z e  p a r t i c l e s  i n  o r  n e a r  t h e  e c l i p t i c  i n  t h e  p l a n e t o i d  b e l t .  
Lunar l i b r a t i o n  r e g i o n  L 4 ,  l o c a t e d  a t  1 0  h r s  1 0  min r i g h t  
a s c e n s i o n  and +10 d e g r e e s  d e c l i n a t i o n ,  is near  t h e  c o n s t e l l a -  
t i o n  Virgo  as viewed from Apol lo  14. It i s  a p o i n t  i n  space  
on the  t r a i l i n g  s i d e  of t h e  Moon's o r b i t a l  p a t h ,  60 d e g r e e s  
o f f s e t  from b o t h  t h e  E a r t h  and Moon, a t  which a s t ronomers  
c o n j e c t u r e  t h a t  t h e  g r a v i t a t i o n a l  p o t e n t i a l  i s  min:tmal and 
where p a r t i c l e s  of  matter would t e n d  t o  remain as a l i g h t  
r e f l e c t i v e  s o u r c e .  

Z o d i a c a l  l i g h t  i s  a f a i n t  glow e x t e n d i n g  around t h e  e n t i r e  

-more- 
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Gegenschein from Lunar O r b i t :  T h i s  exper iment  i s  similar 
t o  t h e  dim l i g h t  photography t a s k ,  and i n v o l v e s  l o n g  exposures  
w i t h  t h e  16mm-data a c q 6 i s i t i o n  camera on t h e  h i g h  speed b l a c k  
and w h i t e  f i l m .  All pho tos  must be made w h i l e  t h e  command 
module i s  i n  t o t a l  d a r k n e s s  i n  l u n a r  o r b i t .  

Gegenschein i s  a f a i n t  l i g h t  s o u r c e  c o v e r i n g  a 20-degree 
f i e l d  of view a l o n g  t h e  Earth-Sun l i n e  on t h e  o p p o s i t e  s i d e  
of t h e  E a r t h  from t h e  Sun ( a n t i - s o l a r  a x i s ) .  One t h e o r y  on 
t h e  o r i g i n  of Gegenschein i s  t h a t  p a r t i c l e s  of  matter are  t r a p p e d  
a t  t h e  Moulton P o i n t  and r e f l e c t  s u n l i g h t .  Moulton P o i n t  i s  a 
t h e o r e t i c a l  p o i n t  l o c a t e d  940 ,000  s t a t u t e  mi l e s  from t h e  E a r t h  
a l o n g  t h e  a n t i - s o l a r  a x i s  where t h e  sum o f  a l l  g r a v i t a t i o n a l  
f o r c e s  is z e r o .  From l u n a r  o r b i t ,  t h e  Moulton P o i n t  r e g i o n  
can b e  photographed from about  1 5  d e g r e e s  off t h e  Earth-Sun 
a x i s ,  and t h e  pho tos  should  show whether  Gegenschein r e s u l t s  
from t h e  Moul tonPo in t  t h e o r y  or stems from z o d i a c a l  l i g h t  or 
from some o t h e r  s o u r c e .  

During t h e  same time p e r i o d  t h a t  photographs  of t h e  
Gegenschein and t h e  Moulton Po in t  are  t a k e n ,  photographs  of  
t h e  same r e g i o n s  w i l l  b e  o b t a i n e d  from t h e  E a r t h .  The p r i n c i p a l  
i r l v e s t i g a t o r  i s  Lawrence Dunkelman o f  t h e  Goddard Space F l i g h t  
Czn te r .  

S-Band Transponder :  The o b j e c t i v e  o f  t h i s  exper iment  i s  
t o  . a e t e c t  v a r i a t i o n s  i n  l u n a r  g r a v i t y  a l o n g  t h e  l u n a r  s u r f a c e  
t r a c k .  
t i o n s  o f  t h e  s p a c e c r a f t  motion and are  i n d i c a t i v e  of  magni tude 
a12 Loca t ion  o f  mass c o n c e n t r a t i o n s  on t h e  Moon. The Manned 
Space F l i g h t  Network (KSFN) and t h e  Deep Space Network (DSN) 
w i l l  o b t a i n  and r e c o r d  S-band Doppler t r a c k i n g  measurements 
of t-he docKed CSM/LM and t h e  undocked CSM w h i l e  i n  l u n a r  o r b i t ;  
S-band Doppler  t r a c k i n g  measurements of  t h e  LM d u r i n g  non- 
powered p o r t i o n s  of t h e  l u n a r  d e s c e n t ;  and S-band Dopp:Ler 
t r a c k i n g  measurements of t h e  LM a s c e n t  s t a g e  d u r i n g  non-powered 
p o r t i o n s  o f  t h e  d e s c e n t  for l u n a r  impact .  The CSM and LM 
S-band t r a n s p o n d e r s  w i l l  b e  o p e r a t e d  d u r i n g  t h e  exper iment  
p e r i o d .  

These anomal ies  i n  g r a v i t y  r e s u l t  i n  minute  p e r t u r b a -  

S-band Doppler t r a c k i n g  data have been ana lyzed  from t h e  
Lunar O r b i t e r  m i s s i o n s  and d e f i n i t e  g r a v i t y  v a r i a t i o n s  were 
d e t e c t e d .  These r e s u l t s  showed t h e  e x i s t e n c e  o f  mass concen- 
t r a t i o n s  (mascons) i n  t h e  r i n g e d  maria. Conf i rma t ion  of  these 
r e s u l t s  has been o b t a i n e d  w i t h  Apollo t r a c k i n g  d a t a .  

-more- 
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With appropriate spacecraft orbital geometry much nore 
scientific information can be gathered on the lunar gravitational 
field. The CSM and/or LM in low-altitude orbits can provide 
new detailed information on local gravity anomalies. These data 
can also be used in conjunction with high-altitude data t o  
possibly provide some description on the size and shape of the 
perturbing masses. 
and other scientific records will give,a more complete picture 
of the lunar environment and support future lunar activities. 
Inclusion of these results is pertinent to any theory of the 
origin of the Moon and the studir of the lunai, subsurface structure 
There is also the additional benefit of obtaining better naviga- 
tional capabilities for future lunar missions in that an improved 
gravity model will be known. William Sjogren, Jet Propulsion 
Laboratory, Pasadena, Calif., is principal investigator. 

Experiment seeks to measure the electromagnetic properties of 
the lunar surface by monitoring that portion of the spacecraft 
telemetry and communications beacons which are reflected from 
the Moon. 

Correlation of these data with photographic 

Bistatic Radar Experiment: The downlink Bistatic Radar 

The CSM S-band telemetry beacon (f = 2.2875 Gigahertz), 
the VHF voice communications link (f = 259.7 megahertz), and 
the spacecraft omni-directional. and high gain antennas are 
used in the experiment. The spacecraft is oriented so that the 
radio beacon is incident on the lunar surface and is successively 
reoriented so that the angle at which the signal intersects 
the lunar surface is varied. The radio signal is reflected 
from the surface and i s  moni.tored on Earth. The strength of 
the reflected signal will vary as the angle at which it inter- 
sects the surface is varied. 

By measuring the reflected signal strength as a function 
of angle of incidence on the lunar surface, the electromagnetic 
properties of the surface can be determined. The angle at which 
the reflected signal strength is a minimum is known as the 
Brewster Angle and determines the dielectric constant. The 
reflected signals can also be analyzed for data on lunar surface 
roughness and surface electrical conductivity. 

- The S-band signal will pri.marily provide data on the surface. 
However, the VHF signal I s  expected to penetrate the gardened 
debris layer (regolith), of the Moon and be reflected from the 
underlying rock strata. The reflected VHF signal will then 
provide information on the depth of the regolith over the Moon. 

-more- 
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The S-band BRE signal will be monitored by the 210-foot 
antenna at the Goldstone, Calif,, site and the VHF portion of 
the BRE signal will be monitored by the 150-fOOt antenna at the 
Stanford Research Institute in California. 

Lunar Bistatic Radar Experiments were also performed using 
the telemetry beacons from the unmanned Lunar Orbiter I in 1966 
and from Explorer 35 in 1967. Taylor Howard, Stanford University, 
is the principal investigator. 

Engineering/Operational Objectives 

Apollo 14 engineering and operational tasks and experiments 
include evaluation of the Modularized Equipment Transporter (MET), 
measurements of  extravehicular mobility unit water use, command 
module oxygen flow rate measurements to evaluate oxygen tank 
performance, evaluations of the EVA communications system, 
and evaluation of different types of  thermal coatings exposed 
to lunar dust. 

CSM Oxygen Flow: The ability of the service module cryogenic 
oxygen tankage to deliver oxygen at a high flow rate, such as will 
be required during inflight EVA in the future Apollo missions, 
will be verified during A p o l l o  14. 

Late in transearth coast the tank's delivery capability 
will be evaluated at low quantities in a simulated situation 
wherein twc of the three tanks had failed. The high flow rate 
test and the low quantity test will be run separately and at 
different periods during transearth coast. 

Modularized Equipment Transporter Evaluation: Ease of 
deployment from the lunar module equipment bay, wheel traction 
characteristics and crew handling and utility of the MET will be 
evaluated and photographed during the periods the MET is used. 
The amount of force needed to move the vehicle over various 
types of lunar surface will be estimated. 

EMU Water Consumption Measurement: The quantity of water 
remaining in the crew portable life support system (PLSS) backpacks 
presently is calculated on the basis of estimated metabolic heat 
load from biomedical telemetry correlated with PLSS feedwater 
usage rate. In Apollo 14, a method will be tested through which 
a more accurate estimate can be made of water quantity remaining. 

-more- 
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At the end of EVA 1, after the commander and lunar module 
pilot have repressurized the lunar module, water remaining in 
one PLSS will be drained into a bag and weighed. The PLSS 
remote control unit will be weighed for establishing the lunar 
weight t o  the known Earth weight to establish a factor f o r  water 
weight calculation. 

upon the optical properties of twelve various types of thermal 
coatings will be measured t o  gather data for use on future lunar 
surface equipment. The tests will be made during EVA 2. Two 
thermal control sample holders, each fitted with identical 
sample swatches will be used--one for control, and the other 
coated with lunar dust which is then brushed off. Stereo 
photographs will be made at each stage of the test as an adjunct 
to subjective crew evaluations of optical properties, (absorpti- 
vity and emissivity) of each type of material after the lunar 
dust has been brushed away. 

Coating samples include six types of white paint, vacuum- 
deposited silver on quartz, silver/Inconel on Teflon, aluminum 
on kapton, oxidized silicon monoxide on aluminized kapton, 
anodized 6,061 aluminum and white dacron fabric on alumlnized 
mylar. 

Thermal Coating Degradation: The effects of lunar soil 

EVA Communication System Performance: This task wl.11 
deterhtlne the ab f T T r m - m F  e communication system signals 
to reach the lunar module antenna for relay of voice and. data 
to Earth when an EVA crewman is behind terrain obstruction. 
Degradation of loss of communications when the commander is 
out of line-of-sight to the LM will be evaluated by the ground 
sr,d by the LM pilot who will describe and photograph the rela- 
tionship between the commander, the obstacle and the LM location. 

Apollo Window Meteoroid (S-176): This experiment will be 
accomplished to determine the meteoroid cratering flux of 
particles responsible for degradation of surfaces exposed to 
the space environment. The command module windows will be 
inspected prior to launch and after return. Meteoroid craters 
in the command module windows will be analyzed in detail. to 
aid in the development of space materials and prediction of 
‘naterial life-time in space. The principal investigator 1s 
Burton Cour-Palais of the Manned Spacecraft Center, Houston. 

-more- 
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APOLLO LUNAR HAND TOOLS 

S p e c i a l  Environmental  Conta iner  - The s p e c i a l  envi ron-  
mental sample i s  c o l l e c t e d  i n  a c a r e f u l l y  s e l e c t e d  a r e a  and 
s e a l e d  i n  a s p e c i a l  c o n t a i n e r  which w i l l  r e t a i n  a h i g h  
vacuum. The c o n t a i n e r  i s  opened i n  the  Lunar Rece iv ing  
Laboratory where i t  w i l l  p rovide  s c i e n t i s t s  t h e  o p p o r t u n i t y  
t o  s tudy  l u n a r  material i n  i t s  o r i g i n a l  environment.  

Extension handle  - T h i s  t o o l  i s  of aluminum a l l o y  
tub ing  w i t h  a mal leable  s t a i n l e s s  s t e e l  cap designed t o  be 
used a s  a n  a n v i l  s u r f a c e .  
as an e x t e n s i o n  f o r  s e v e r a l  o t h e r  t o o l s  and t o  p e r m i t  t h e i r  
use wi thout  r e q u i r i n g  t h e  a s t r o n a u t  t o  k n e e l  o r  bend down. 
The handle  i s  approximately 2 4  i nches  long  and one i n c h  i n  
d iameter .  The handle  c o n t a i n s  t h e  female h a l f  of a quick 
d i sconnec t  f i t t i n g  des igned  t o  r e s i s t  compression, t e n s i o n ,  
t o r s i o n ,  or a combination of  t h e s e  loads .  

S i x  core  tubes  - These tubes  a r e  designed t o  be d r i v e n  
or augered I n t o  loose  g r a v e l ,  sandy material, or i n t o  Sof t  
rock  such as f ea the r  rock or pumice. They a r e  about  15 i nches  
.in l e n g t h  and one inch  i n  d iameter  and a r e  made of aluminum 
t u b i n g .  Each tube i s  supp l i ed  w i t h  a removable non- se r r a t ed  
c u t t i n g  edge and a screw-on cap i n c o r p o r a t i n g  a metal-to-metal  
c rush  seal which r e p l a c e s  the  c u t t i n g  edge.  The upper end of 
each tube i s  s e a l e d  and des igned  t o  be used w i t h  t h e  e x t e n s i o n  
handle  or as an a n v i l .  Inco rpora t ed  i n t o  each  tube  i s  a 
spr’kig device  t o  r e t a i n  l o o s e  m a t e r i a l s  i n  t h e  tube .  

The handle  i s  des igned  t o  be used 

Scoops ( l a r g e  and small) - These t o o l s  are designed for 
use as a t r o w e l  and as a c h i s e l .  The scoop i s  f a b r i c a t e d  
p r i m a r i l y  of  aluminum w i t h  a hardened- s t e e l  c u t t i n g  edge 
r ive t ed  on and a nine- inch handle .  A malleable s t a i n l e s s  
s t e e l  a n v i l  i s  on t h e  end of t h e  handle .  The ang le  between 
the  scoop pan and t h e  handle  a l lows  a compromise f o r  the dua l  
u s e .  The scoop i s  used e i t h e r  by  i t s e l f  or w i t h  t h e  e x t e n s i o n  
hand le .  

Sampling hammer - T h i s  t o o l  s e r v e s  three f u n c t i o n s ,  as 
a sampling hammer, as a p i ck  or mattock, and as a hammer t o  
d r i v e -  t he -co re  t u b e s  or scoop.  The head has a small hammer 
f a c e  on one end,  a broad h o r i z o n t a l  b lade  on t he  o the r , ,  and 
large hammering f l a t s  on t h e  s i d e s .  The handle  i s  1 4  i nches  
iong  and i s  made o f  formed t u b u l a r  aluminum. The hammer has 
on i t s  lower end a quick-disconnect  t o  a l low attachment; t o  the 
e x t e n s i o n  handle  f o r  use as a hoe. The head weight has been 
i n c r e a s e d  t o  provide  more impact f o r c e .  

-more- 
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Tongs - The tongs  are designed t o  a l low t h e  a s t r o n a u t  
t o  r e t r i e v e  small samples from the l u n a r  s u r f a c e  while i n  a 
s t a n d i n g  p o s i t i o n .  The t i n e s  are of  such ang le s ,  l eng th ,  
and number t o  a l low samples of from 3/8 up t o  2-1/2-inch 
d iameter  t o  be p icked  up. One t o o l  i s  24 inches  i n  o v e r a l l  
l eng th  and the  o t h e r  i s  32 inches .  

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

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

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

Spr ing  Sca le  - To weigh two rock boxes and  o t h e r  bags 

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

s e l e c t i o n  

c o n t a i n i n g  lunar material samples, t o  main ta in  weight budget 
f u r  r e t u r n  t o  Ea r th .  

Instrument  s ta f f  - The staff  h o l d s  the  16mm data a c q u i s i t i o n  
camera. The s ta f f  breaks down i n t o  s e c t i o n s .  The upper s e c t i o n  
xelescopes t o  a l low gene ra t ion  o f  a v e r t i c a l  s t e r e o s c o p i c  base 
of one f o o t  f o r  photography. P o s i t i v e  s t o p s  a r e  provided a t  
t h e  extreme of t r a v e l .  A-shaped hand g r i p  aids i n  aiming and 
c a r r y i n g .  The bottom s e c t i o n  i s  a v a i l a b l e  i n  s e v e r a l  l e n g t h s  
t o  s u i t  t h e  s ta f f  t o  a s t r o n a u t s  of va ry ing  s i z e s .  The dev ice  
i s  f a b r i c a t e d  from t u b u l a r  aluminum. 

Gnomon - T h i s  t o o l  c o n s i s t s  of a weighted staff suspended 
on a two-ring gimbal and supported by a t r i p o d .  The staff 
ex tends  1 2  i nches  above the  g imba l  and i s  p a i n t e d  wi th  a g r a y  
s ca l e .  The gnomon i s  used as a photographic  r e f e r e n c e  t o  
i n d i c a t e  l o c a l  v e r t i c a l ,  sun angle ,  and s c a l e .  The gnomon 
he5 a r e q u i r e d  accuracy of v e r t i c a l  i n d i c a t i o n  of 20  minutes 
of a r c .  Magnetic damping i s  inco rpora t ed  t o  reduce o s c i l l a t i o n s .  

Color C h a r t  - The c o l o r  chart i s  p a i n t e d  w i t h  three 
primary c o l o r s  and a gray s c a l e .  It i s  used i n  c a l i b r a t i o n  
f o r  l u n a r  photography. The scale i s  mounted on t h e  t o o l  
c a r r i e r  b u t  may easi ly  be removed and r e t u r n e d  t o  E a r t h  f o r  
:eEerence. The c o l o r  c h a r t  i s  s i x  inches  i n  s i z e .  

-more- 
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Tool Carrier - The c a r r i e r  is t h e  stowage c o n t a i n e r  
f o r  t he  t o o l s  d u r i n g  t h e  lunar f l i g h t .  A f t e r  t h e  l and inn  - 
the  c a r r i e r  s e r v e s  as a suppor t  f o r  the  sample bags and 
samples, and as a t r i p o d  base f o r  the  ins t rument  s t a f f .  
The c a r r i e r  f o l d s  f l a t  f o r  stowage. For  f i e l d  use It opens 
I n t o  a t r i a n g u l a r  c o n f i g u r a t i o n .  The c a r r i e r  is c o n s t r u c t e d  
of formed s h e e t  metal and approximates a t r u s s  s t r u c t u r e .  
Six-Inch legs ex tend  from the c a r r i e r  t o  e l e v a t e  the 
c a r r y i n g  handle  s u f f i c i e n t l y  t o  be e a s i l y  grasped by  t h e  
a s t r o n a u t .  The t o o l  c a r r i e r  i s  mounted on t h e  MET f o r  
geology t r a v e r s e s .  . 

F i e l d  Sample Bags - Approximately 35 bags f o u r  i n c h e s  
by  f i v e  inches  are inc luded  i n  t he  Apollo l u n a r  hand t o o l s  
f o r  t h e  packaging of samples. These bags are f a b r i c a t e d  
from Tef lon  FEP, and are i n  a d i spense r  on t h e  hand t o o l  
c a r r i e r .  

has been provided f o r  digging the  two-foot deep soil mechanics 
i n v e s t i g a t i o n  t r e n c h .  The two-piece handle is f i v e  fee t  long. 
The scoop is e i g h t  inches  long  and f i v e  inches  wide and p i v o t s  
from i n - l i n e  w i t h  the  handle t o  9O0--s1milar t o  t h e  t r e n c h i n g  
t o o l  c a r r i e d  on i n f a n t r y  backpacks. The t r e n c h i n g  t o o l  is 
stowed i n  t h e  MESA r a t h e r  than  i n  t h e  t o o l  c a r r i e r .  

Trenching Tool - A t r e n c h i n g  t o o l  w i t h  a p i v o t i n g  scoop 

-more- 
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FRA MAURO LANDING SITE 

The Apollo 1 4  l and ing  s i t e  is  l o c a t e d  a t  3' 40' 19" Scuth  
l a t i t u d e  by 17' 27 '  46" west long i tude ,  about  30 mi:Les 
n o r t h  of the F r a  Mauro c ra t e r - - the  same s i t e  s e l e c t e d  for 
t h e  abor t ed  Apollo 1 3  mission.  

formation,  a widespread g e o l o g i c a l  area cover ing  lapge 
p o r t i o n s  of t h e  l u n a r  s u r f a c e  around Mare Imbrium (Sea of 
Ra ins ) .  The 700-mile wide Mare Imbrium i s  t h e  l a r g e s t  
r ecogn izab le  impact s t r u c t u r e  on the Moon, and i s  thought  
t o  have been formed by  a major impact of a huge mass 
c o l l i d i n g  w i t h  t h e  Moon d u r i n g  t h e  pe r iod  when the  Earth 
and the  p l a n e t s  were forming. The F r a  Mauro formation is 
bel ieved  t o  be made up of an e j e c t a  b l a n k e t  thrown o u t  by 
t h a t  impact.  

high which radiate from the  Imbrium b a s i n  s e p a r a t e d  by 
undu la t ing  v a l l e y s .  The e j e c t a  b l a n k e t  now is b u r i e d  by 
younger rubb le  and lunar soil churned up by more r e c e n t  
m e t e o r i t e  impacts and p o s s i b l y  moonquakes. 

below t h e  o r i g i n a l  lunar  c r u s t ,  and r e t u r n e d  samples should  
show when t h e  Imbrium b a s i n  was formed and he lp  t o  e s t a b l i s h  
t h e  age and physical /chernical  n a t u r e  of pre-impact material 
from deep i n  the  c r u s t .  It i s  t h e o r i z e d  t h a t  F r a  Mauro r o c k s  
w i l l  p r eda te  t h e  Apollo 11 rocks  ( 4 . 6  b i l l i o n  y e a r s )  and t h e  
Apollo 1 2  rocks (3.5 b i l l i o n  y e a r s )  t o  a pe r iod  nea r  t he  
o r i g i n a l  age of t h e  Moon. 

A r e c e n t  impact n e a r  t h e  l and ing  p o i n t  formed Cone 
c r a t e r ,  n e a r l y  1 , 0 0 0  f e e t  a c r o s s  and 250 feet  deep, w i t h  
l a r g e  b locks  of o r i g i n a l  Imbrium material around t h e  c r a t e r  
r i m .  Shepard and Mi tche l l  w i l l  climb Cone c r a t e r ' s  gen t ly -  
s l o p i n g  o u t e r  w a l l  t o  photograph the c r a t e r ' s  i n t e r i o r  and 
ch ip  samples from t h e  boulders  around t h e  edge. 

The h i l l y  r eg ion  has  been des igna ted  t h e  F r a  Mauro 

The area i s  c h a r a c t e r i z e d  by r i d g e s  a few hundred feet  

F r a  Mauro d e b r i s  may have come from as deep as 100 miles 

The F r a  Mauro formation became more i n t e r e s t i n g  t o '  
s c i e n t i s t s  when the  Apollo 12  seismometer a t  Surveyor 
c r a t e r  110 miles t o  t h e  west r e l a y e d  t o  E a r t h  signals of 
monthly moonquakes b e l i e v e d  t o  have o r i g i n a t e d  i n  the 
F r a  Mauro c r a t e r  as t h e  Moon passed through i t s  p e r i g e e .  

-more- 
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The Fra Mauro cra ter  and surrounding f o r a t i o n  take 
t h e i r  names f’rom a 15th century I t a l i a n  monk atld mapmaker, 
who i n  1457 mapped the then-known Mediterranean world w i t h  
surpris ing  accuracy. 

-more- 
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PHOTOGRAPHIC EQUIPMENT 

S t i l l  and motion p i c t u r e s  w i l l  be made of most space- 
c r a f t  maneuvers and crew lunar surface a c t l v i t i e s .  During 
lunar s u r f a c e  a c t i v i t i e s ,  emphasis w i l l  be on photographic  
documentation of l u n a r  s u r f a c e  f e a t u r e s  and l u n a r  material 
sample c o l l e c t i o n .  From o r b i t a l  a l t i t u d e ,  photographic  
t a s k s  and experiments  w i l l  i n c l u d e  h igh  r e s o l u t i o n  photog- 
raphy t o  suppor t  f u t u r e  l a n d i n g  missions,  photographs of 
l u n a r  s u r f a c e  areas of s c i e n t i f i c  i n t e r e s t ,  and a s t ronomica l  
photography of t h e  Gegenschein z o d i a c a l  l igh t ,  l i b r a t i o n  
p o i n t s ,  g a l a c t i c  p o l e s ,  and the  earth 's  da rk  s i d e .  

module cons is t s  of two 70mm Hasse lb lad  e l e c t r i c  c a m r a s ,  
a 16mm motion p i c t u r e  camera, and t h e  Hycon l u n a r  topog- 
r a p h i c  camera (LTC) .  

u se ,  t h e  camera mounts i n  the  crew access h a t c h  window. 

r e s o l u t i o n  of o b j e c t s  as small as 15-25 feet  from a 60-nm 
a l t i t u d e  and as small as t h r e e  t o  f i v e  fFet from the 8-nm 
p e r i c y n t h i o n .  F i lm format  i s  4.5-inch square  frames on 
100 f o o t  long  rolls, w i t h  a frame rate v a r i a b l e  from four  
t o  75 frames a minute. S h u t t e r  speeds are 1/50, 1/100, 
and 1/200 second. Spacec ra f t  forward motion d u r i n g  
exposures  is compensated f o r  by  a se rvo-con t ro l l ed  rocking  
mount. The f i l m  i s  h e l d  f l a t  i n  t h e  f o c a l  p l a n e  by a 
vacuum p l a t e n  connected t o  t h e  a u x i l i a r y  dump va lve .  

Camera equipment stowed i n  the Apollo 14 command 

The LTC is stowed benea th  the commander's couch. I n  

The LTC w i t h  18-inch f o c a l  l e n g t h  f/4.0 l e n s  p rov ides  

The camera weighs 65 pounds wi thout  f i l m ,  is 28 i n c h e s  
long,  10.5 i nches  wide, and 12.25 i nches  h igh .  It is  a 
mod i f i ca t ion  of an aer ia l  reconnaissance  camera. 

Cameras stowed i n  t h e  lunar module are two 70mm 
Hasselblad data cameras f i t t e d  w i t h  60mm Zeiss Metr ic  
l e n s e s ,  two 16mm motion p i c t u r e  cameras f i t t e d  w i t h  
lOmm l e n s e s ,  and a Kodak c loseup  s t e r e o  camera f o r  hi h 

have crew ches t  mounts t h a t  leave both  hands free. 
r e s o l u t i o n  photos  on t h e  lunar s u r f a c e .  The LM Hasae f b lads  

-more- 
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One of t h e  command module Hasselblad e l e c t r i c  cameras 
i s  normally f i t t e d  w i t h  an 80mm f /2 .8  Zeiss  P lana r  l e n s ,  b u t  
a bayonet mount 250 mm l e n s  mag be s u b s t i t u t e d  f o r  s ~ z c i a i  
tasks. 

The second Hasse lb lad  camera i s  f i t t e d  w i t h  an 80mm 
l e n s  and a Reseau p l a t e  which a l lows  g r e a t e r  dimensional  
c o n t r o l  on photographs of t he  l u n a r  s u r f a c e .  

The 80mm l e n s  has a focuss ing  range from t h r e e  f e e t  t o  
i n f i n i t y  and has a f i e l d  o f  view of 38 degrees  v e r t i c a l  and 
h o r i z o n t a l  on t h e  square-format f i l m  frame. Accessor ies  f o r  
t h e  command module Hasse lb lads  inc lude  a spotmeter ,  i n t e r -  
valometer,  remote c o n t r o l  c a b l e ,  and f i l m  magazines. Hassel-  
b l a d  s h u t t e r  speeds range  from t i m e  exposure and one second 
t o  1/500 second. 

The Maurer 16mm motion p i c t u r e  camera i n  t h e  command 
module has  l e n s e s  of 1 0 ,  18, and 75mm a v a i l a b l e .  The camera 
weighs 2 .8  pounds w i t h  a 130-foot f i l m  magazine a t t a c h e d .  
Accessor ies  i n c l u d e  a r igh t - ang le  m i r r o r ,  a power cab le ,  and 
a s e x t a n t  adapter which a l lows  the  camera t o  use t h e  naviga- 
t i o n  s e x t a n t  o p t i c a l  system. One o f  t h e  LM motion p i c t u r e  
cameras w i l l  be mounted i n  the  r ight-hand window t o  r eco rd  
descen t  and l a n d i n g  and t h e  two EVA pe r iods  and l a t e r  w i l l  
be t aken  t o  t he  s u r f a c e .  

The 35mm s t e r e o  c loseup  camera stowed i n  the  LM MESA 
shoo t s  24mm square  s t e r e o  pa i r s  w i t h  an image s c a l e  of one- 
ha l f  a c t u a l  s i z e .  The camera i s  f i x e d  focus and i s  equipped 
w i t h  a s tand-of f  hood t o  p o s i t i o n  the camera a t  t h e  proper  
focus  d i s t a n c e .  A long  handle  permits  an EVA crewman t o  
p o s i t i o n  the  camera w i t h o u t  s t o o p i n g  f o r  s u r f a c e  o b j e c t  
photography. Detail as small as 40 microns can be recorded .  
The camera a l lows  photography of  s i g n i f i c a n t  s u r f a c e  s t r u c t u r e  
which would remain i n t a c t  only i n  t h e  lunar environment,  such 
as f i n e  powdery d e p o s i t s ,  c r acks  or h o l e s ,  and adhes ion  of  
p a r t i c l e s .  A battery-powered e l e c t r o n i c  f lash  provides  
i l l u m i n a t i o n ,  and f i l m  capac i ty  i s  a minimum of  1 0 0  s t e r e o  
pa i r s .  

-more- 
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TELEVISION 

Apollo 1 4  w i l l  c a r r y  two c o l o r  and one black-and- 
w h i t e  t e l e v i s i o n  cameras. One c o l o r  camera w i l l  be  used 
f o r  command module cabin i n t e r i o r s  and out-the-window 
Ear thmoon  t e l e c a s t s ,  and t h e  o t h e r  c o l o r  camera w i l . 1  be 
stowed i n  the LM descent  s t a g e  from where i t  w i l l  view the  
a s t r o n a u t  i n i t i a t e  e g r e s s  t o  the l u n a r  burface and l a t e r  
w i l l  be deployed on a t r i p o d  t o  t r a n s m i t  a rea l - t ime 
p i c t u r e  of t h e  two p e r i o d s  o f  l u n a r  s u r f a c e  EVA. 

The two c o l o r  TV cameras are i d e n t i c a l  except  f o r  
a d d i t i o n a l  thermal  p r o t e c t i o n  on t h e  l u n a r  s u r f a c e  camera. 
B u i l t  by Westinghouse ElectrTE Corp., Aerospace Div i s ion ,  
Bal t imore,  Md., t h e  c o l o r  cameras put  o u t  a s t anda rd  525- 
l i n e ,  30 frame-per-second s i g n a l  i n  c o l o r  by use of a 
r o t a t i n g  c o l o r  wheel system. 

w i t h  zoom l e n s e s  f o r  wide-angle or c loseup  f i e l d s  of  view. 
The CM camera i s  f i t t e d  wi th  a three- inch  monitor f o r  
framing and focus ing .  The l u n a r  s u r f a c e  c o l o r  camera has 
100 f e e t  of c a b l e  a v a i l a b l e .  

The backup b lack  and white  l u n a r  s u r f a c e  TV camera, 
a l s o  b u i l t  by Westinghouse, i s  of t he  same type  used i n  t h e  
f i rs t  manned l u n a r  l and ing  i n  Apollo 11. It weighs seven 
pounds and draws 6 . 5  watts of  24-32 v o l t s  d i r e c t  c u r r e n t  
power. Scan ra te  i s  t e n  frames-per-second a t  325 l i n e s  
p e r  frame. 
wide and 3.4 inches  deep, and i s  f i t t e d  wi th  bayonet-mounted 
wide-angle and l u n a r  day l e n s e s .  

commander w i l l  be recognizable  by r ed  s t r i p e s  around the 
elbows and knees o f  h i s  pressure s u i t .  

based upon a 3:23 p.m. EST Jan .  31  launch.  

The c o l o r  TV cameras weigh 1 2  pounds and a r e  f i t t e d  

The camera body i s  1 0 . 6  i nches  long, 6 .5  i nches  

During t h e  two l u n a r  s u r f a c e  EVA pe r iods ,  t h e  Apollo 

The fo l lowing  i s  a p re l imina ry  p l an  f o r  TV t r ansmiss ions  

-more- 



DAY 

Sunday 

Wednesday 

Thursday 

F r i d a y  

S a t u r d a y  

S a t u r d a y  

S a t u r d a y  

Sunday 

~ 

DATE 

J a n .  31 

Feb.  3 

Feb .  4 

Feb .  5 

Feb .  6 

Feb .  6 

Feb .  6 

Feb .  7 

- EST 

6:28 PM 

5:08 AM 

8:23 PM 

- 

9:20 AM 

4:59 AM 

3:14 PM 

3:29 PM 

7:53 PM 

GET, 
HR : M I N  

03: 05 

61: 45 

101:  00 

113:40 

133: 31 

143: 51  

1 4 4 : 0 6  

172 : 30 

Apol lo  1 4  TV Schedu le  

DURATION, 
HR: M I N  ACTIVITY SUBJECT 

00:25 T r a n s p o s i t i o n  & Docking 

00:45 I n t e r i o r  & IVT t o  LM 

00:14 F r a  Mauro l a n d i n g  s i t e  

04: 00 Lunar  s u r f a c e  EVA-1 

07: 43 Lunar s u r f a c e  EVA-2 

00: 06 Rendezvous 

00:04 Docking 

00 :  30 I n f l i g h t  d e m o n s t r a t i o n s  

VEHICLE 

CSM 

CSM 

CSM 

LM 

LM 

CSM 

CSM 

CSM 

STATION 

GDS 

GDS/HSK 

GDS 

HSK/MAD 

HSK/GDS/MAD 

MAD 

MAD 

GDS 

I ul 
-4 
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TII.IE 
0+3J 

1+07 
1+19 
1+33 
3+45 

PROBABLE TV AREAS FOR NEAR LM SURFACE ACTIVITIES 

POSITION VIEW 
2:30 @ 50' MESA, STEPS, FLAG, 

CONTINGENCY SAMPLE 
SAME PANORAMA 

6:OO @ 30' SEQ BAY 
2:30 @ 50' ALSEP TRAVERSE 

SAME MESA, LADDER, CLOSEOUT 
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ZERO-GRAVITY INFLIGHT DEMONSTRATIONS 

Four "Zero-Gravity I n f l i g h t  Demonstrations" are be ing  
flown on Apollo 1 4 .  Zero-Gravity I n f l i g h t  Demonstrations are 
t e c h n i c a l  demonst ra t ions  o f  equipment and p r o c e s s e s  designed 
t o  i l l u s t r a t e  t h e  u t i l i z a t i o n  o f  t h e  unique condi t ion  of zero- 
g r a v i t y  i n  space .  The t e s t s  are planned du r ing  t h e  r e l a t i v e l y  
i n a c t i v e  r e t u r n  t o  Ear th  phase o f  t h e  mission and are t o  be  
performed a t  t h e  o p t i o n  of t h e  crew. 

These t e c h n i c a l  demonst ra t ions  r e s u l t  from NASA s t u d i e s  
conducted a t  t h e  Marshall Space F l i g h t  Center ,  H u n t s v i l l e ,  Ala., 
and t h e  L e w i s  Research Center ,  Cleveland. They are s imple  
tes ts  t h a t  could provide  in fo rma t ion  on zero-gravi ty  e f f e c t s  
u s e f u l  i n  s u p p o r t i n g  t h e  e s t ab l i shmen t  o f  des ign  requi rements  
f o r  f u t u r e  experiments  i n  t h e  Materials Science and Manufacturing 
i n  Space program. 

module. The u n i t s  r e q u i r e  only  a small amount o f  power from 
t h e  s p a c e c r a f t  f o r  o p e r a t i o n  and l i g h t i n g .  Operat ion of t h e  
demonstrat ions e s s e n t i a l l y  r e q u i r e s  only a c t i v a t i o n  of  t h e  t e s t s  
by  t h e  a s t r o n a u t s .  Data w i l l  be ob ta ined  by crew obse rva t ions  
and photography dur ing  t h e  miss ion  and l a b o r a t o r y  t e s t s  
fo l lowing  the  miss ion .  

Each demonstrat ion i s  stowed i n  t h e  Apollo 1 4  command 

The f o u r  t e c h n i c a l  demonstrat ions planned f o r  Apollo 1 4  
a r e  : 

1. E l e c t r o p h o r e t i c  Separa t ion  

2 .  Heat Flow and Convection 

3. L iquid  T r a n s f e r  

4 .  Composite Cas t ing  

E l e c t r o p h o r e t i c  Sepa ra t ion  

Most o r g a n i c  molecules p ick  up small e l e c t r i c  charges  when 
they  a r e  p laced  i n  s l i g h t l y  a c i d  o r  a l k a l i n e  water s o l u t i o n s  
and w i l l  move through such a s o l u t i o n  i f ' a n  e l e c t r i c  f i e l d  i s  
a p p l i e d  t o  i t ;  t h i s  e f f e c t  i s  known as e l e c t r o p h o r e s i s .  Since 
d i f f e r e n t  molecules move a t  d i f f e r e n t  speeds,  t h e  f a s t e r  
molecules i n  a mixture  t h a t  s t a r t s  movi'ng from one end o f  a 
t u b e  o f  s o l u t i o n  w i l l  ou t run  t h e  s lower ones as t h e y  move 
toward t h e  o t h e r  end. T h i s  c h a r a c t e r i s t i c  of e l e c t r o p h o r e s i s  
can be  e x p l o i t e d  t o  p repa re  pure samples of organ ic  materials 
f o r  a p p l i c a t i o n s  i n  medicine and b i o l o g i c a l  research i f  problems 
due t o  sample sed imenta t ion  and sample mixing b y  convect ion 
can b e  overcome. 

-more- 
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1 f 

The e l e c t r o p h o r e t i c  s e p a r a t i o n  demonstrat ion is designed 
t o  t es t  an e n g i n e e r i n g  approach t o  performing t h e  p r e p a r a t i o n  
process  i n  space ,  where t h e  we igh t l e s sness  o f  t h e  s o l u t i o n s  
and sample mixtures  should suppress  both  convect ion and 
sed imenta t ion .  A small, s p e c i a l l y  designed e l e c t r o p h o r e t i c  
s e p a r a t i o n  appa ra tus  w i l l  be t e s t e d  and t h e  q u a l i t y  of t he  
s e p a r a t i o n s  ob ta ined  w i l l  be demonstrated by t r a i l s  wi th  t h r e e  
sample m i x t u r e s  having  widely d i f f e r e n t  molecular  weights: 
(1) a mixture  o f  r e d  and b l u e  o rgan ic  dyes;  ( 2 )  human hemo- 
g lob in ;  and ( 3 )  DNA ( t h e  molecules t h a t  car ry  t h e  g e n e t i c  code) 
from salmon sperm. 

The appara tus  f o r  t he  e l e c t r o p h o r e t i c  s e p a r a t i o n  demon- 
s t r a t i o n  i s  s imple ,  b u t  capable  o f  p rov id ing  u s e f u l  i n fo rma t ion  
on t h e  development and use  o f  e l e c t r o p h o r e s i s  equipment on 
f u t u r e  miss ions .  

Hardware c o n s i s t s  o f  t h r e e  tubes  con ta in ing ,  r e s p e c t i v e l y ,  
o r g a n i c  dye, hemoglobin and salmon DNA suspended i n  a d i l u t e d  
e l e c t r o l y t e  s o l u t i o n .  O t h e r  gear i n c l u d e s  a pump and motor, 
gas-phase s e p a r a t o r ,  f l u o r e s c e n t  lamps, a power supply,  and 
a b i m e t a l l i c  thermometer. 

The equipment w i l l  weigh about  n i n e  pounds and be s t o r e d  
i n  a box seven by f i v e  b y  f o u r  inches .  The power needed i s  30 
watts a t  400 cyc le s  AC.  When i n  u s e ,  t h e  demonstra.tion w i l l  be 
s t r a p p e d  t o  a vacant  space on a bulkhead. 

The demonstrat ion w i l l  t ake  about  one hour t o  complete.  
Photography w i l l  be the p r i n c i p a l  d a t a  recovery method, u s i n g  a 
70 mm onboard camera w i t h  c o l o r  f i l m .  Minimum crew t r a i n i n g  
w i l l  be necessa ry .  

The th ree  tubes  w i l l  have e l e c t r o d e s  mounted i n  t h e i r  
ends,  s e p a r a t e d  from t h e  samples by porous membranes. A vo l t age  
w i l l  be a p p l i e d  t o  t h e  e l e c t r o d e s  and t h e  e l e c t r o l y t e  w i l l  be  
c i r c u l a t e d  ove r  them by  t h e  pump and motor. 

s o l u t i o n  w i l l  be c o l l e c t e d  and absorbed by t h e  gas  s e p a r a t o r s .  

The f l u o r e s c e n t  lamps w i l l  i l l u m i n a t e  t h e  sample tubes  f o r  
photography. V i s i b l e  l i g h t  w i l l  b e  used t o  i l l u m i n a t e  t h e  dyes 
and hemoglobin, and u l t r a v i o l e t  l i g h t  w i l l  be used f o r  t he  DNA.  

I f  s u c c e s s f u l ,  t h e  demonstrat ion w i l l  show t n a t  more 
r e f i n e d  appa ra tus  could be developed t o  p repa re  samples o f  
materials on f u t u r e  space miss ions  f o r  use i n  medical  and b io-  
l o g i c a l  research on the  ground. U l t ima te ly ,  t h e  method may 
prove p r a c t i c a l  f o r  l a rge - sca l e  p r o c e s s i n g  o f  new vaccines and 
similar b i o l o g i c a l  P r e p a r a t i o n s  on board manned sDace s t a t i o n s .  

Hydrogen and oxygen produced by t h e  e l e c t r o l y s i s  o f  t h e  

-more- 
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The General E l e c t r i c  Co 
under  c o n t r a c t  t o  MSFC. 

b u i l t  t h e  demons t r a t ion  package 

Heat Flow and Convect ion 

The Heat Flow and Convect ion demons t r a t ion  i s  des igned  
t o  per form f o u r  t e s t s  on h e a t  t r a n s f e r  i n  w e i g h t l e s s  l i q u i d s  
and g a s e s .  I n  t h r e e  o f  t h e  tests t e m p e r a t u r e s  around e l e c t r i c  
heaters immersed i n  samples  o f  p u r e  water, a sugar s o l u t i o n ,  
and carbon d i o x i d e  gas  w i l l  be mapped o u t  by  c o l o r  changes 
produced i n  " l i q u i d  c r y s t a l "  t e m p e r a t u r e  i n d i c a t o r s .  The . 
f o u r t h  t e s t  w i l l  obse rve  the  f l u i d  f low induced  b y  h e a t i n g  a 
sample o f  o i l  c o n t a i n i n g  a suspens ion  o f  f i n e  aluminum f l a k e s .  

The demons t r a t ion  i s  c o n t a i n e d  i n  a n i n e  by n i n e  by t h ree  
and one-ha l f - inch  package weighing  seven  pounds. It r e q u i r e s  
30 watts o f  power. 

t a i n i n g  f l u i d s  o f  d i f f e r e n t  v i s c o s i t y  ( d i s t i l l e d  water and a 
suga r /wa te r  s o l u t i o n ) ;  one r a d i a l  convec t ion  c e l l  c o n t a i n i n g  
carbon d i o x i d e ;  and a f low p a t t e r n  c e l l  w i t h  a f l u i d  l e v e l  
i n d i c a t o r .  The f low p a t t e r n  c e l l  i s  f i l l e d  w i t h  Krytox, an  
o i l  used as a l u b r i c a n t  i n  t h e  s p a c e c r a f t .  The f l u i d s  s e l e c t e d  
for t h i s  a p p l i c a t i o n  were chosen because  t h e y  w i l l  y i e l d  t h e  
r e q u i r e d  i n f o r m a t i o n  and are s a f e  t o  use  i n  t h e  s p a c e c r a f t .  

To o p e r a t e  t h e  demons t r a t ion ,  one o f  t h e  crewmen w i l l  
mount t h e  package below t h e  command module 's  c e n t e r  couch. 
The 1 6  mm onboard camera w i l l  h e  mounted s e v e r a l  i n c h e s  from 
t h e  package ' s  f r o n t  p a n e l .  After p l u g g i n g  t h e  exper iment  and 
camera i n t o  t h e  command module 's  2 8  v o l t  DC power s o u r c e ,  t h e  
o p e r a t o r  w i l l  t u r n  on t h e  heaters and camera. 

i n c r e a s i n g  t e m p e r a t u r e s  cause  t h e  " l i q u i d  c r y s t a l s "  t o  change 
c o l o r ,  t he  camera w i l l  photograph  t h e  p r o c e s s  a t  a ra te  of one 
frame-per-second for one hour  and 28  m i n u t e s .  The a s t r o n a u t  
crewman w i l l  h e  asked t o  use  o n l y  one magazine of f i l m  .in t h i s  
demons t r a t ion .  However, a second magazine cou ld  be used  i f  t h e  
crewman s h o u l d  d e c i d e  t o  r e p e a t  t h e  p rocedure .  The f i l m  W i l l  
be r e t u r n e d  f o r  e v a l u a t i o n  a t  MSFC. The  onboard t e l e v i s i o n  
camera may a l s o  b e  used t o  r e c o r d  some of  t h e  demons t r a t ion .  

c h a r a c t e r i z e  t h e  e f f e c t s  of convec t ion  and o t h e r  modes of heat 
t r a n s f e r  i n  f l u i d s  d u r i n g  space  f l i g h t .  T h i s  i n f o r m a t i o n  W i l l  
be o f  v a l u e  i n  d e s i g n i n g  f u t u r e  space  expe r imen t s  and a s s e s s i n g  
t h e  f e a s i b i l i t y  of many p r o c e s s e s  t ha t  have been proposed  for 
manufac tu r ing  p r o d u c t s  i n  space .  Lockheed Missiles and Space 
Co. b u i l t  t h e  demons t r a t ion  package.  

Hardware i n c l u d e s  a c o n t r o l  p a n e l ;  two zone t u b e s  con- 

The r ema in ing  p rocedure  i s  more or l e s s  a u t o m a t i c .  A s  t h e  

The r e s u l t s  obse rved  and photographed by the a s t r o n a u t s  W i l l  

-more- 
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L i q u i d  T r a n s f e r  

The L i q u i d  Transfer t e c h n i c a l  d e m o n s t r a t i o n  i s  d e s i g n e d  
t o  demons t r a t e  t h e  b e n e f i t s  of u t i l i z i n g  t a n k  b a f f l i n g  i n  t h e  
s t o r a g e  and  t r a n s f e r  of l i q u i d s  i n  z e r o - g r a v i t y .  The t e s t s  
w i l l  be conducted  w i t h  two sets o f  s i m u l a t e d  t a n k s ,  one s e t  
c o n t a i n i n g  t a n k  b a f f l i n g  and  t h e  o t h e r  w i t h o u t  any b a c f l i n g .  
By o b s e r v i n g  and p h o t o g r a p h i n g  t h e  t r a n s f e r  o f  l i q u i d s  i n  t h e  
two s e t s  o f  t a n k s ,  a comparison can  be made t o  de t e rmine  t h e  
b e n e f i t s  o b t a i n e d  from t h e  use  o f  b a f f l e s  i n  z e r o - g r a v i t y .  

Exper iment  e l e m e n t s  i n c l u d e  t h e  f o u r  t a n k s ,  a hand- 
a c t u a t e d  pump, and  a l i g h t  mounted beh ind  t h e  t anks .  The 
t a n k  assembly  i s  s i x  by t e n  i n c h e s  by t h r e e  i n c h e s .  The pump 
i s  2 . 5  i n c h e s  i n  d i a m e t e r  by 6 . 5  i n c h e s .  The expe r imen t  weigns n i n e  
pounds and  u s e s  2 8  v o l t s  DC,  30 watts power. 

The  advan tage  o f  t a n k s  w i t h  baf f les  can  b e  i m p o r t a n t  t o  
t h e  d e s i g n  c o n s i d e r a t i o n s  o f  f u t u r e  s p a c e  r e f u e l i n g  s y s t e m s .  

Composite C a s t i n g  

T h i s  t e c h n i c a l  d e m o n s t r a t i o n  i s  d e s i g n e d  t o  d e m o n s t r a t e  
t h e  e f f e c t  of z e r o - g r a v i t y  on t h e  p r e p a r a t i o n  o f  c a s t  m e t a l s ,  
f i b e r - s t r e n g t h e n e d  m a t e r i a l s  and  s i n g l e  c r y s t a l s .  These t e s t  
spec imens  w i l l  b e  p r o c e s s e d  i n  a s m a l l  h e a t i n g  chamber i n  
f l i g h t ,  for e x a m i n a t i o n  and t e s t i n g  upon r e t u r n  t o  E a r t h .  

( a p p r o x i m a t e l y  160°  F) metal a l l o y s  and o r g a n i c  c r y s t a l l i n e  
mater ia ls  which w i l l  be models b f  metal m a t r i x  m a t e r i a l s  such  
as aluminum or n i c k e l .  D i s p e r s a n t s  w i l l  i n c l u d e  p a r t i c l e s ,  
chopped f i b e r s  o r  w i r e s ,  w h i s k e r s  and combina t ions  o f  t h e s e  
m a t e r i a l s  w i t h  a rgon  gas b u b b l e s .  

The d e m o n s t r a t i o n  w i l l  be  done w i t h  low-mel t ing-poin t  

Demonst ra t ion  hardware  w i l l  i n c l u d e  1 8  h e r m e t i c a l . l y - s e a l e d  
aluminum c a p s u l e s ,  c o n t a i n i n g  composi te  m a t e r i a l  samp1.e~ t o  b e  
p r o c e s s e d  i n  s p a c e ,  a low-powered e l e c t r i c a l  r e s i s t a n c e  hea te r  
and a s t o r a g e  box,  which i s  a l s o  a hea t  s i n k  t o  c o o l  t h e  
spec imens .  

The  e n t i r e  d e m o n s t r a t i o n  package w i l l  weigh a b o u t  1 2  pounds.  
Each of t h e  sample c o n t a i n e r s  i s  3 .5  i n c h e s  l o n g  and ;7/8-inch 
i n  diameter.  The c y l i n d r i c a l  h e a t e r  u n i t  i s  4 . 2 5  by  5 by 
3 .5  i n c h e s  i n  s i z e ,  and has capped open ings  t o p  and bo t tom.  
Power for t h e  h e a t e r  i s  p r o v i d e d  by  2 8  v o l t s  D C .  

-more- 
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An a s t r o n a u t  needs l i t t l e  t r a i n i n g  t o  do t h e  experiment .  
He opens t h e  s t o r a g e  box and secu res  i t  i n s i d e  t h e  command 
module tunne l  w i t h  a s p r i n g  r e t e n t i o n  clamp. He then removes 
a sample c o n t a i n e r  from i t s  stowage bag, i n s e r t s  i t  i n  the  
h e a t e r  and remounts t h e  h e a t e r  i n  t h e  box. The h e a t e r  i n s i d e  
t h e  box i s  connected t o  a power cab le  and t h e  u n i t  i s  hea ted  
f o r  about f i v e  minutes .  

The man then  t a k e s  t h e  h e a t e r  from t h e  box and may shake 
the  h e a t e r  ( l i k e  a c o c k t a i l  shake r )  f o r  a few seconds t o  
d i s p e r s e  p a r t i c l e s  b e t t e r  i n s i d e  t h e  sample. The h e a t e r ' s  
bottom cap i s  then  opened and t h e  h e a t e r  i s  placed on a h e a t  
s i n k  b u i l t  i n t o  the  s t o r a g e  box. A f t e r  coo l ing  for about 20 
t o  2 5  minutes ,  t h e  sample c o n t a i n e r  i s  removed and r e t u r n e d  t o  
i t s  stowage bag. Another sample c o n t a i n e r  can then  be processed .. 

A l l  1 8  of  t h e  samples may no t  be used; t h e  d e c i d i n g  f a c t o r  
i s  how much f r e e  time t h e  a s t r o n a u t s  have dur ing  t h e i r  r e t u r n  
t r i p  from t h e  Moon. No photography or t e l e v i s i o n  w i l l  be used 
i n  data  c o l l e c t i o n .  Basic  data w i l l  be gained through pos t -  
f l i g h t  e v a l u a t i o n  of r e t u r n e d  specimens, i n c l u d i n g  m e t a l l u r g i c a l ,  
chemical and mechanical p r o p e r t i e s  t e s t s .  

The r e s u l t s  t o  be ob ta ined  from t h e s e  t es t s  w i l l  b e  used 
t o  e v a l u a t e  the  p rospec t s  f o r  making improved m e t a l l u r g i c a l  
p roducts  i n  space .  

The hardware was b u i l t  a t  N A S A ' s  Marshall Space F l i g h t  
Center ,  H u n t s v i l l e .  

-more- 



-64- 

ASTRONAUTS AND CREW EQUIPMENT 

Space S u i t s  

Apollo crewmen w i l l  wear two v e r s i o n s  of t h e  Apollo 
space s u i t :  an i n t r a v e h i c u l a r  p r e s s u r e  garment assembly worn 
b y  t h e  command module p i l o t  and t h e  e x t r a v e h i c u l a r  p r e s s u r e  
garment assembly worn by t h e  commander and t h e  l u n a r  module 
p i l o t .  Both s u i t s  are b a s i c a l l y  i d e n t i c a l  except  t h a t  t h e  
e x t r a v e h i c u l a r  v e r s i o n  has  an i n t e g r a l  thermal/meteoroid 
garment ove r  t h e  b a s i c  s u i t .  

From t h e  s k i n  o u t ,  t h e  b a s i c  p r e s s u r e  garment c o n s i s t s  
o f  a nomex comfort l a y e r ,  a neoprene-coated nylon p r e s s u r e  
b l adde r  and a nylon r e s t r a i n t  l a y e r .  The o u t e r  l a y e r s  o f  t h e  
i n t r a v e h i c u l a r  s u i t  are,  from t h e  i n s i d e  o u t ,  nomex and two 
l a y e r s  o f  Teflon-coated B e t a  c l o t h .  The ex t r aveh icu . l a r  i n t e -  
g r a l  thermal/meteoroid cover  c o n s i s t s  of a l i n e r  of two l a y e r s  
o f  neoprene-coated nylon ,  seven l aye r s  o f  Beta/Kapton s p a c e r  
lamina te ,  and an o u t e r  l a y e r  of Teflon-coated Beta f a b r i c .  

The e x t r a v e h i c u l a r  s u i t ,  t o g e t h e r  wi th  a l i q u i d  c o o l i n g  
garment, p o r t a b l e  l i f e  suppor t  system (PLSS), oxygen purge 
s y s t e m ,  l u n a r  e x t r a v e h i c u l a r  v i s o r  a s s e m b l y  and o t h e r  components 
make up t h e  e x t r a v e h i c u l a r  mob i l i t y  u n i t  ( E M U ) .  The EMU pro- 
v ides  an e x t r a v e h i c u l a r  crewman wi th  l i f e  suppor t  f o r  a f o u r -  
hour  mission o u t s i d e  the l u n a r  module without  r e p l e n i s h i n g  
expendables .  EMU t o t a l  weight i s  183 pounds. The i n t r a -  
v e h i c u l a r  s u i t  weighs 35.6 pounds. 

Liquid coo l ing  garment--A k n i t t e d  nylon-spandex garment 
with a network of  p l a s t i c  t u b i n g  through which Cooling water 
from t h e  PLSS i s  c i r c u l a t e d .  It i s  worn nex t  t o  t h e  s k i n  and 
r e p l a c e s  t h e  constant-wear garment du r ing  EVA only .  

Po r t ab le  l i f e  suppor t  system--A backpack supply ing  oxygen 
a t  1 . 9  D s i  and c o o l i n a  water t o  t h e  l i a u i d  c o o l i n a  garment. - - _  - _  
Return oxygen i s  c leansed  o f  s o l i d  and-gas contaminants by a 
l i t h i u m  hydroxide c a n i s t e r .  The PLSS i n c l u d e s  communications 
and t e l e m e t r y  equipment, d i s p l a y s  and c o n t r o l s ,  and a main 
power supply .  The PLSS i s  covered b y  a thermal  i n s u l a t i o n  
j a c k e t .  (Two stowed i n  LM). 

Oxygen purge system--Mounted a t o p  t h e  PLSS, t h e  oxygen 
purge s y s t e m  provides  a contingency 45-minute supply of .. . - -  
gaseous" oxygen i n  two two-pound b o t t l e s  p r e s s u r i z e d  t o  5,880 
p s i a .  The system may a l s o  be  worn s e p a r a t e l y  on t h e  f r o n t  o f  
t h e  p r e s s u r e  garment assembly t o r s o .  It s e r v e s  as a mount for 
t h e  VHF antenna f o r  t h e  PLSS. (Two stowed i n  LM).  

-more- 
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BACKPACK SUPPORT STRAPS 
LUNAR EXTR 'EH I CULAli V ISOR 

CKPACK CONTROL BOX 

OXYGEN PURGE SYSTEM 

OXYGEN PURGE 
SYSTEM ACTUATOR 

PENLIGHT POCKET 
CONNECTOR COVER 
COMMUNICATION, 
VENTILATION, AND 
L IQUID COOLING 

PORTABLE LIFE 
IPPORT SYSTEM 

PURGE SYSTEM 

TRAVEH I CULAR 

INTEGRATED THERMAL UTILITY POCKET 
METEOR01 D GARMENT 

LM RESTRAINT R I NG 

DOSIME'i.ER ACCESS FLAP AND 
DONNING LANYARD POCKET 
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Lunar e x t r a v e h i c u l a r  v i s o r  assembly--A po lyca rbona te  
s h e l l  and two v i s o r s  w i t h  the rma l  c o n t r o l  and opt ica .1  
c o a t i n g s  on them. The EVA v i s o r  i s  a t t a c h e d  ove r  t h e  
p r e s s u r e  he lmet  t o  p r o v i d e  impact ,  micrometeoro id ,  t he rma l  
and u l t r a v i o l e t - i n f r a r e d  l i g h t  p r o t e c t i o n  t o  t h e  EVA crew- 
men. S ince  Apollo 1 2 ,  a sunshade, has  been added t o  t h e  o u t e r  
p o r t i o n  of t h e  L E W A  i n  t h e  middle p o r t i o n  of t h e  he lmet  r i m .  

E x t r a v e h i c u l a r  g loves- -Bui l t  of an o u t e r  s h e l l  of 
Chromel-R f a b r i c  and the rma l  i n s u l a t i o n  t o  p rov ide  p r o t e c t i o n  
when h a n d l i n g  ex t r eme ly  h o t  and c o l d  o b j e c t s .  The f i n g e r  
t i p s  are  made o f  s i l i c o n e  r u b b e r  t o  p rov ide  more s e n s i t i v i t y .  

A one-piece cons tan t -wear  garment ,  s imilar  t o  " long  
j o h n s , "  i s  worn as a n  undergarment f o r  t h e  space  s u i t  i n  i n t r a -  
v e h i c u l a r  o p e r a t i o n s  and for t h e  i n f l i g h t  c o v e r a l l s .  The 
garment i s  porous-kni t  c o t t o n  w i t h  a wais t - to-neck z i p p e r  f o r  
donning. Biomedical h a r n e s s  a t t a c h  p o i n t s  are p rov ided .  

During p e r i o d s  o u t  of t h e  space  s u i t s ,  crewmen wear 
two-piece Te f lon  f a b r i c  i n f l i g h t  c o v e r a l l s  for w a r m t h  and f o r  
pocket  stowage o f  p e r s o n a l  i tems.  

Communications c a r r i e r s  ("Snoopy Hats") w i t h  redundant  
microphones and earphones  are worn w i t h  t h e  p r e s s u r e  he lme t ;  
a l i g h t w e i g h t  h e a d s e t  i s  worn w i t h  t h e  i n f l i g h t  c o v e r a l l s .  

o f  e ight -ounce  d r i n k i n g  water bags ("Gunga Dins")  a t t a c h e d  t o  
t h e  i n s i d e  neck r i n g s  of t h e  EVA s u i t s .  The  crewman can take 
a s i p  of water from t h e  6 by  8-inch bag th rough  a 1/8-inch- 
d i a m e t e r  t u b e  w i t h i n  r e a c h  of h i s  mouth. The bags are f i l l e d  
from t h e  l u n a r  module p o t a b l e  water d i s p e n s e r .  

Another m o d i f i c a t i o n  s i n c e  Apollo 1 2  has  been t h e  a d d i t i o n  

Buddy Secondary L i f e  Support  System--A connec t ing  hose  
s y s t e m  which p e r m i t s  a crewman w i t h  a f a i l e d  PLSS t o  s h a r e  
c o o l i n g  water  i n  t h e  o t h e r  man's P L S S .  Flown f o r  t h e  f i r s t  
t ime on Apollo 1 4 ,  t h e  BSLSS l i g h t e n s  t h e  l o a d  on t h e  oxygen 
purge  s y s t e m  i n  t h e  e v e n t  of a t o t a l  PLSS f a i l u r e  i n  t h a t  t h e  
OPS would supply  b r e a t h i n g  and  p r e s s u r i z i n g  oxygen w,ii le t h e  
me tabo l i c  h e a t  would b e  c a r r i e d  away b y  c i r c u l a t i n g  water. 
The BSLSS w i l l  be  stowed on t h e  MET f o r  EVA-2. I t  w i l l  n o t  be 
c a r r i e d  on EVA-1 because o f  t he  s h o r t  d i s t a n c e  from the  LM. 

-more- 
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Modularized Equipment Transporter--The MET i s  it two- 
wheeled v e h i c l e  w i t h  a t u b u l a r  s t r u c t u r e  86 inches  long ,  3 9  
i nches  wide and 32 i nches  high when deployed ready for use 
on the  l u n a r  s u r f a c e .  The MET has a s i n g l e  handle  f o r  towing 
and has  two l e g s  t o  provide  four -poin t  s t a b i l i t y  a t  r e s t .  

The MET i s  stowed dur ing  f l i g h t  i n  t h e  Modularized 
Equipment S torage  Assembly  (MESA) i n  t h e  LM descent  s t a g e ,  
and w i l l  be used du r ing  EVA-1. Equipment t o  be mounted on 
t h e  MET f o r  t h e  geology t r a v e r s e  i n c l u d e s  t h e  l u n a r  hand t o o l  
c a r r i e r  and t h e  geology t o o l s  i t  c a r r i e s ,  t h e  c loseup  s t e r e o  
camera, two 7 0  mm Hasse lb lad  cameras, a 1 6  mm d a t a  a c q u i s i t i o n  
camera, f i l m  magazines, a d i s p e n s e r  for sample bags,  a t r e n c h i n g  
t o o l ,  work tab le ,  sample weigh bags and t h e  Lunar Por t ab le  
Magnetometer . 

The MET t i r e s  a r e  4 i nches  wide and 1 6  inches  i n  d i ame te r ,  
and w i l l  be i n f l a t e d  w i t h  1 . 5  p s i a  n i t r o g e n  p r e f l i g h t .  The 
t i r e s  w i l l  be baked a t  250' F for 24 hours  p r e f l i g h t  t o  remove 
most of t h e  a n t i o x i d a n t s  i n  t h e  rubber .  Opera t ing  l i m i t s  for 
t h e  MET t i res  a r e  -TO0 F t o  +250° F.  

a u s e f u l  payload o f  about 1 4 0  pounds ( E a r t h  weight )  i n c l u d i n g  
t h e  l u n a r  s o i l  samples t o  be brought back t o  the  LM from t h e  
geology t r a v e r s e .  

Empty weight o f  t h e  MET i s  26  pounds, and t h e  v e h i c l e  has 

E s t i m a t e d  t r a v e l  r a t e  of  a crewman towing t h e  MET, as 
determined by  tes ts  w i t h  t h e  1/6-g c e n t r i f u g e  r i g  a t  M S C ,  
i s  about 3 .5  f e e t  p e r  second, w i t h  about one pound of p u l l  
r e q u i r e d  on l e v e l  sand. 

-more- 
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P e r s o n a l  Hygiene 

C r e w  p e r s o n a l  hygiene  equipment aboard  Apo1l.o 13 
i n c l u d e s  body c l e a n l i n e s s  items, t h e  waste management s y s t e m  
and one med ica l  k i t .  

Packaged w i t h  t h e  food  are a t o o t h b r u s h  and a two-ounce 
t u b e  of t o o t h p a s t e  f o r  each  crewman. Each man-meal package 
c o n t a i n s  a 3.5-by-4-inch wet-wipe c l e a n s i n g  towel.. Add i t ion -  
a l l y ,  t h r e e  packages  o f  l2-by-12-inch d r y  t o w e l s  are s towed 
b e n e a t h  t h e  command module p i l o t ' s  couch. Each package con- 
t a i n s  seven towe l s .  Also  stowed under t h e  command module 
p i l o t ' s  couch are seven  t i s s u e  d i s p e n s e r s  c o n t a i n i n g  53  three-  
p l y  t i s s u e s  e a c h .  

S o l i d  body wastes are c o l l e c t e d  i n  p l a s t i c  d e f e c a t i o n  
bags  which c o n t a i n  a ge rmic ide  t o  p r e v e n t  b a c t e r i a  and gas  
f o r m a t i o n .  The bags  are sealed a f t e r  use  and s towed i n  empty 
food  c o n t a i n e r s  f o r  p o s t - f l i g h t  a n a l y s i s .  

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

Ur ine  c o l l e c t i o n  d e v i c e s  are p r o v i d e d  for use  while  

Medical  K i t  

The 5 by 5 by  8- inch med ica l  a c c e s s o r y  k i t  i s  stowed i n  a 
compartment on t h e  s p a c e c r a f t  r i g h t  s i d e  wal l  beside t h e  l u n a r  
module p i l o t  couch. The medica l  k i t  c o n t a i n s  t h r e e  motion 
s i c k n e s s  i n j e c t o r s ,  t h r e e  p a i n  s u p p r e s s i o n  i n j e c t o r s ,  one two- 
ounce b o t t l e  f i r s t  a i d  o in tmen t ,  two one-ounce b o t t l e s  eye 
d r o p s ,  t h ree  n a s a l  s p r a y s ,  two compress bandages ,  1.2 a d h e s i v e  
bandages,  one o r a l  thermometer ,  and f o u r  s p a r e  crew b i o m e d i c a l  
h a r n e s s e s .  P i l l s  i n  t h e  medica l  k i t  are 60 a n t i b i o t i c ,  1 2  
nausea ,  1 2  s t i m u l a n t ,  1 8  p a i n  k i l l e r ,  6 0  d e c o n g e s t a n t ,  24 
d i a r r h e a ,  72 a s p i r i n  and 40 a n t a c i d .  A d d i t i o n a l l y ,  a small 
medica l  k i t  c o n t a i n i n g  f o u r  s t i m u l a n t ,  e i g h t  d i a r r h e a  and 
f o u r  p a i n  k i l l e r  p i l l s ,  1 2  a s p i r i n ,  one b o t t l e  e y e  d r o p s ,  two 
compress bandages ,  e i g h t  d e c o n g e s t a n t  p i l l s ,  one au.tomatic 
i n j e c t o r  c o n t a i n i n g  a p a i n  k i l l e r ,  one b o t t l e  n a s a l  s p r a y  i s  
stowed i n  t h e  l u n a r  module f l i g h t  data  f i l e  compartment. 

-more- 
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S u r v i v a l  K i t  

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

Contents  of rucksack No. 1 are: two combination s u r -  
v i v a l  lights , one d e s a l t e r  k i t  , t h r e e  p a i r  s u n g l a s s e s ,  one 
r a d i o  beacon, one s p a r e  r a d i o  beacon bat tery and s p a c e c r a f t  
connec tor  c a b l e  , one k n i f e  i n  sheath,  three water c o n t a i n e r s ,  
and two c o n t a i n e r s  of Sun l o t i o n ,  two u t i l i t y  kn ives ,  three 
s u r v i v a l  b l a n k e t s  and one u t i l i t y  n e t t i n g .  

Rucksack No. 2 :  one three-man l i f e  r a f t  wi th  C02 
i n f l a t e r ,  one sea anchor ,  two sea dye markers, three sun- 
bonnets ,  one mooring l anya rd ,  t h ree  manlines and two a t t a c h  
b r a c k e t s .  

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

C r e w  Food' 

More than  7 0  i t ems  comprise t h e  food s e l e c t i o n  l i s t  o f  
f r e e z e - d r i e d  r e h y d r a t a b l e ,  wet-pack and spoon-bowl foods .  
Balanced meals for f i v e  days have been packed i n  m a d d a y  wraps. 
Items s imilar  t o  t h o s e  i n  t h e  d a i l y  menus have been packed i n  a 
snack pan t ry .  The snack pan t ry  p e r m i t s  t he  crew t o  l o c a t e  
e a s i l y  a food i t e m  i n  a smorgasbord mode wi thout  having  t o  "rob" 
a r e g u l a r  meal somewhere deep i n  a s t o r a g e  box. 

two sources  i n  t h e  command module--a d i s p e n s e r  for d r i n k i n g  water 
and a water s p i g o t  a t  t h e  food p r e p a r a t i o n  s t a t i o n  supp ly ing  water 
a t  about 155 or 5 5 O  F .  The  p o t a b l e  water d i s p e n s e r  s q u i r t s  water 
cont lnuous ly  as l o n g  as t h e  t r i g g e r  i s  h e l d  down, and t h e  food 
p r e p a r a t i o n  s p i g o t  d i spenses  water i n  one-ounce increments .  

t h e  command module i s  used aboard t h e  l u n a r  module for cold-  
water r e h y d r a t i o n  o f  food packe t s  stowed aboard t h e  LN. 

Water f o r  d r i n k i n g  and r e h y d r a t i n g  food i s  o b t a i n e d  f rom 

A cont inuous-feed hand water d i s p e n s e r  s imi la r  t o  t h e  one i n  

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

-more- 
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N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 

WASHINGTON. D. C. loud 

El  O G R  APHlC A 1  DATA 

NAME: Alan B. Shepard,  Jr. (Cap ta in ,  USN), Apol lo  1 4  

BIRTHPLACE AND DATE: Born Nov. 15, 1923, i n  East l l e r r y ,  N . H .  

prime crew Commander, NASA As t ronau t  

H i s  p a r e n t s  are  M r .  and Mrs. Alan B.  Shepard of E a s t  
Der ry  . 

PHYSICAL DESCRIPTION: Brown h a i r ;  b l u e  eyes ;  h e i g h t :  5 f ee t  

EDUCATION: At tended  pr imary  and secondary  s c h o o l s  i n  East 

11 i n c h e s ;  weight :  165 pounds.  

Derry and Derry ,  N . H . ;  r e c e i v e d  a Bachelor  o f  S c i e n c e  
degree from the  Uni ted  S t a t e s  Naval Academy i n  1944 
and an Honorary Master of A r t s  deg ree  from Dartmouth 
Co l l ege  i n  1962. 

MARITAL STATUS: Marr ied  t o  t h e  former  Louise  B r e w e r  o f  
Kennet t  Square ,  P a .  Her mother ,  Mrs. J u l i a  Brewer, 
r e s i d e s  i n  Wilmington, D e l .  

March 16 ,  1951 .  
CHILDREN: Laura Shepard Snyder,  J u l y  2 ,  1947; J u l i e ,  

ORGANIZATIONS: Fe l low of  t h e  American A s t r o n a u t i c a l  S o c i e t y ;  
member of t h e  S o c i e t y  of Exper imen ta l  T e s t  P i l o t s ,  
t h e  R o t a r y ,  t h e  Kiwanis,  t h e  Mayflower S o c i e t y ,  t h e  
Order of t h e  C i n c i n n a t i ,  and t h e  American F i g h t e r  
Aces; and honorary  member of  the Board of D i r e c t o r s  
for t h e  Houston School  f o r  Deaf C h i l d r e n .  

SPECIAL HONORS: Awarded t h e  Langley Medal ( h i g h e s t  award of 
t h e  Smi thsonian  I n s t i t u t i o n )  o n  May 5 ,  1964;  t h e  
D i s t i n g u i s h e d  F l y i n g  Cross;  t h e  NASA D i s t i n g u i s h e d  
S e r v i c e  Medal; t h e  Navy As t ronau t  Wings; t h e  Lambert 
Trophy; t h e  Kinchloe Trophy; t h e  Cabot Award; and t h e  
C o l l i e r  Trophy. 
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EXPERIENCE: Shepard began h i s  n a v a l  career, a f t e r  g r a d u a t i o n  
f rom Annapol i s ,  on the  d e s t r o y e r  COGSWELL deployed  i n  
t h e  P a c i f i c  d u r i n g  World War 11. H e  s u b s e q u e n t l y  
e n t e r e d  f l i g h t  t r a i n i n g  a t  Corpus C h r i s t i ,  Tex. ,  and 
Pensaco la ,  F l a . ,  and r e c e i v e d  h i s  wings i n  1 9 4 7 .  H i s  
n e x t  ass ignment  was w i t h  F i g h t e r  Squadron 42 a t  Nor fo lk ,  
Va., and J a c k s o n v i l l e ,  F l a .  H e  s e r v e d  s e v e r a l  t o u r s  
aboa rd  a i r c r a f t  c a r r i e r s  i n  t h e  Med i t e r r anean  w h i l e  
w i t h  t h i s  squadron .  

I n  1950,  he a t t e n d e d  t h e  Uni ted  S t a t e s  Navy T e s t  P i l o t  
School  a t  Pa tuxen t  R i v e r ,  Md. After g r a d u a t i o n ,  he 
p a r t i c i p a t e d  i n  f l i g h t  t es t  work which i n c l u d e d  h igh -  
a l t i t u d e  t e s t s  t o  o b t a i n  d a t a  on l i g h t  a t  d i f f e r e n t  
a l t i t u d e s  and on a v a r i e t y  of a i r  masses ove r  t h e  
American c o n t i n e n t ;  and t e s t  and development e x p e r i -  
ments of t h e  Navy's  i n - f l i g h t  r e f u e l i n g  sys tem,  c a r r i e r  
s u i t a b i l i t y  t r i a l s  of t h e  F2H3 Banshee, and Navy t r i a l s  
of t h e  f i r s t  a n g l e d  c a r r i e r  deck .  H e  was s u b s e q u e n t l y  
a s s i g n e d  t o  F i g h t e r  Squadron 193  a t  M o f f e t t  F i e l d ,  C a l i f . ,  
a n i g h t  f i g h t e r  u n i t  f l y i . n g  Banshee j e t s .  A s  o p e r a t i o n s  
o f f i c e r  of t h i s  squadron,  he made two t o u r s  t o  t h e  
Western P a c i f i c  aboe rd  t h e  c a r r i e r  ORISKANY. 

H e  r e t u r n e d  t o  Pa tuxen t  f o r  a second t o u r  of d u t y  and 
engaged i n  f l i g h t  t e s t i n g  the  F3H Demon, F8U Crusader ,  
F4D Skyray ,  and F l l F  T i g e r c a t .  He was a l s o  p r o j e c t  
t e s t  p i l o t  on the  F5D S k y l a n c e r ,  and h i s  l a s t  f i v e  
months a t  Pa tuxen t  were s p e n t  as an  i n s t r u c t o r  i n  t h e  
T e s t  P i l o t  School .  

Upon comple t ion  of t h i s  t o u r  of du ty ,  he g r a d u a t e d  
from t h e  Naval War Co l l ege  a t  Newport, R . I . ,  and was 
s u b s e q u e n t l y  a s s i g n e d  t o  t h e  s ta f f  of t h e  Commander-in- 
C h i e f ,  A t l a n t i c  F l e e t ,  as a i r c r a f t  r e a d i n e s s  o f f i c e r .  

H e  h a s  logged more than  4,700 h o u r s  f l y i n g  time--2,900 
h o u r s  i n  j e t  a i r c r a f t .  

a s t r o n a u t s  named by N A S A  i n  A p r i l  1959, and he h o l d s  
t h e  d i s t i n c t i o n  of b e i n g  t h e  f i r s t  American t o  j o u r n e y  
i n t o  s p a c e .  

On May 5,  1961,  i n  t h e  Freedom 7 s p a c e c r a f t ,  he  was 
launched  by  a Redstone v e h i c l e  on a b a l l i s t i c  tra- 
j e c t o r y  s u b o r b i t a l  f l i g h t - - a  f l i g h t  which c a r r i - e d  h i m  
t o  a n  a l t i t u d e  of 116  s t a t u t e  miles and  t o  a l a n d i n g  
p o i n t  302 s t a t u t e  miles  down t h e  A t l a n t i c  Missi-le 
Range. 

CURRENT ASSIGNMENT: Capt .  Shepard was one of t he  Mercury 
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H e  was d e s i g n a t e d  Chief of t h e  As t ronau t  Office i n  
1963 w i t h  r e s p o n s i b i l i t y  f o r  m o n i t o r i n g  the  c o o r d i -  
n a t i o n ,  s c h e d u l i n g ,  and c o n t r o l  o f  a l l  a c t i v i t i e s  
i n v o l v i n g  NASA a s t r o n a u t s .  T h i s  i n c l u d e d  m o n i t o r i n g  
t h e  development and implemen ta t ion  of e f f e c t i v e  
t r a i n i n g  programs t o  a s s u r e  t h e  f l i g h t  r e a d i n e s s  
o f  a v a i l a b l e  p i l o t h o n - p i l o t  p e r s o n n e l  for ass ignment  
t o  crew p o s i t i o n s  on manned space  f l i g h t s ;  f u r n i s h i n g  
p i l o t  e v a l u a t i o n s  a p p l i c a b l e  t o  t h e  design, con- 
s t r u c t i o n ,  and o p e r a t i o n s  of s p a c e c r a f t  sys tems and 
r e l a t ed  equipment;  and p r o v i d i n g  q u a l i t a t i v e  s c i e n t i f i c  
and e n g i n e e r i n g  o b s e r v a t i o n s  t o  f a c i l i t a t e  o v e r a l l  
mi s s ion  p l a n n i n g ,  f o r m u l a t i o n  of feasible  o p e r a t i o n a l  
p rocedures ,  and s e l e c t i o n  and conduct  of  s p e c i f i c  
expe r imen t s  for each  f l i g h t .  

I n  May 1969, he was r e s t o r e d  t o  full f l i g h t  s t a t u s ,  
f o l l o w i n g  c o r r e c t i o n  o f  an i n n e r  ear d i s o r d e r .  
C a p t .  Shepard  was s u b s e q u e n t l y  named t o  s e r v e  as 
s p a c e c r a f t  commander for the  Apollo 14 f l i g h t .  

-more- 
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N A T I O N A L  AERONAUTICS A N D  SPACE A D M I N I S T R A T I O N  

WASHINGTON, D. C. 20546 

BIOGRAPHICAL DATA 

NAME: S t u a r t  A l l en  Roosa (Major,  USAF), Apol lo  1 4  pr ime 
crew Command Module P i l o t ,  NASA A s t r o n a u t  

BIRTHPLACE AND DATE: Born Aug. 1 6 ,  1933, i n  Durango, Col .  
H i s  p a r e n t s ,  Mr. and Mrs. Dewey Roosa,  now r e s i - d e  
i n  Tucson.  

PHYSICAL DESCRIPTION: Red h a i r ;  b l u e  e y e s ;  h e i g h t :  5 f e e t  
1 0  i n c h e s ;  w e i g h t :  155 pounds.  

EDUCATION: At t ended  J u s t i c e  Grade Schoo l  and  Claremore High 
Schoo l  i n  Claremore ,  Ok la . ;  s t u d i e d  a t  Oklahoma S t a t e  
U n i v e r s i t y  and t h e  U n i v e r s i t y  of  Ar i zona  and  w a s  
g r a d u a t e d  w i t h  honors and a B a c h e l o r  of  S c i e n c e  d e g r e e  
i n  A e r o n a u t i c a l  E n g i n e e r i n g  from t h e  U n i v e r s i t y  of  
Co lo rado .  

MARITAL STATUS: H i s  w i f e  i s  t h e  f o r m e r  J o a n  C .  B a r r e t s  o f  
Tupelo ,  Miss., and h e r  mother ,  Ivirs. John T .  B a r r e t t ,  
r e s i d e s  i n  Sessums, Miss. 

CHILDREN: C h r i s t o p h e r  A . ,  June  29,  1959 ;  John  D . ,  J a n .  2 ,  1961;  
S t u a r t  A . ,  J r . ,  March 1 2 ,  1962; Rosemary D . ,  J u l y  23 ,  
1 9 6 3 .  

RECREATIONAL INTERESTS: H i s  h o b b i e s  are h u n t i n g ,  b o a t i n g ,  
and f i s h i n g .  

a c t i v e  d u t y  s i n c e  1953. H i s  l a s t  a s s ignmen t  was as  
an e x p e r i m e n t a l  t e s t  p i l o t  a t  Edwards A i r  F o r c e  Base ,  
C a l i f . ,  f rom September  1965 t o  May 1 9 6 6 ,  s u b s e q u e n t  
t o  g r a d u a t i n g  f rom t h e  Aerospace Resea rch  P i l o t s  Schoo l  
i n  September  1965.  

He was a main tenance  f l i g h t  t e s t  p i l o t  at  Olmsted 
A i r  F o r c e  Base, P a . ,  f rom J u l y  1962 t o  August 1 9 6 4 ,  
f l y i n g  F-101 a i r c r a f t .  H e  s e r v e d  as C h i e f  o f  S e r v i c e  
E n g i n e e r i n g  (AFLC) a t  Tachikawa A i r  Base, Jaoali f o r  
two years f o l l o w i n g  g r a d u a t i o n  f rom t h e  U n i v e r s i t y  of 
Colorado  under the  A i r  F o r c e  I n s t i t u t e  o f  Technology 
Program. P r i o r  t o  t h i s  t o u r  of d u t y ,  he was a s s i g n e d  
as a f i g h t e r  p i l o t  a t  Langley  A i r  Fo rce  Base, V a . ,  where 
h e  f l e w  t h e  F-84F and  F-100 a i r c r a f t .  

EXPERIENCE: Roosa,  a Major i n  t h e  A i r  F o r c e ,  h a s  been on 

-more- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON, D. C. lQ546 

BIOGRAPHICAL DATA 

NAME: S t u a r t  A l l en  Roosa (Major ,  USAF), Apollo 1 4  prime 
crew Command Module P i l o t ,  NASA As t ronau t  

BIRTHPLACE AND DATE: Born Aug. 1 6 ,  1933, i n  Durango, Col .  
H i s  p a r e n t s ,  M r .  and Mrs. Dewey Roosa, now r e s i d e  
i n  Tucson. 

PHYSICAL DESCRIPTION: Red h a i r ;  b l u e  eyes;  h e i g h t :  5 f'eet 
1 0  i n c h e s ;  weight :  155 pounds.  

E D U C A T I O N :  At tended J u s t i c e  Grade School  and Claremore High 
School  i n  Claremore,  O k l a . ;  s t u d i e d  a t  Oklahoma S t a t e  
U n i v e r s i t y  and t h e  U n i v e r s i t y  of Arizona and w a s  
g radua ted  w i t h  honors  and a Bache lo r  of  Sc ience  deg ree  
i n  A e r o n a u t i c a l  Eng inee r ing  from t h e  U n i v e r s i t y  of 
Colorado.  

MARITAL STATUS: H i s  wife i s  t h e  former  Joan  C .  Ba r re t t  of 
Tupelo,  Miss., and h e r  mother ,  ivirs. John T .  B a r r e t t ,  
r e s i d e s  i n  Sessums, Miss. 

CHILDREN: C h r i s t o p h e r  A . ,  June 2 9 ,  1959; John D . ,  J a n .  2 ,  1 9 6 1 ;  
S t u a r t  A . ,  J r . ,  March 1 2 ,  1962;  Rosemary D . ,  J u l y  23,  
1963.  

RECREATIONAL INTERESTS: H i s  hobb ies  are h u n t i n g ,  b o a t i n g ,  
and f i s h i n g .  

EXPERIENCE: Roosa, a Major i n  t h e  A i r  Fo rce ,  h a s  been on 
a c t i v e  du ty  s i n c e  1953. H i s  l a s t  ass ignment  was as  
an e x p e r i m e n t a l  t e s t  p i l o t  a t  Edwards A i r  F o r c e  Base, 
Cal i f . ,  from September 1965 t o  May 1966 ,  subsequen t  
t o  g r a d u a t i n g  from the  Aerospace Research P i l o t s  School  
i n  September 1965.  

H e  was a maintenance f l i g h t  t e s t  p i l o t  a t  O l m s t e d  
A i r  Fo rce  Base, P a . ,  f rom J u l y  1962 t o  August 1 9 6 4 ,  
f l y i n g  F-101 a i r c r a f t .  He s e r v e d  as Chief  O f  S e r v i c e  
E n g i n e e r i n g  (AFLC) a t  Tachikawa A i r  Base, Jaoan f o r  
two years f o l l o w i n g  g r a d u a t i o n  from t h e  U n i v e r s i t y  o f  
Colorado under  t he  A i r  Fo rce  I n s t i t u t e  of Technology 
Program. P r i o r  t o  t h i s  t o u r  o f  d u t y ,  he was a s s i g n e d  
as a f i g h t e r  p i l o t  a t  Langley A i r  Force Base, V a . ,  where 
he flew t h e  F-84F and P-100 a i r c r a f t .  
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N A T I O N A L  AERONAUTICS A N D  SPACE A D M I N I S T R A T I O N  

WASHINGTON, D. C. 20546 

BIOGRAPHICAL DATA 

NAME:  S t u a r t  Allen Roosa (Major, USAF), Apollo 1 4  prime 
crew Command Module P i l o t ,  NASA Astronaut  

BIRTHPLACE AND DATE: Born Aug. 1 6 ,  1933, i n  Durango, Col. 
H i s  p a r e n t s ,  M r .  and Mrs. Dewey Roosa, now res ide  
i n  Tucson. 

PHYSICAL DESCRIPTION: Red h a i r ;  b l u e  eyes;  he igh t :  5 f e e t  
10  inches ;  weight:  155 pounds. 

E D U C A T I O N :  Attended J u s t i c e  Grade School and Claremore High 
School i n  Claremore, Okla.; s t u d i e d  a t  Oklahoma S t a t e  
Un ive r s i ty  and t h e  Un ive r s i ty  of Arizona and was 
graduated w i t h  honors and a Bachelor  of Science degree 
i n  Aeronaut ica l  Engineer ing from t h e  Un ive r s i ty  of 
Colorado. 

MARITAL STATUS: H i s  wife  i s  t h e  former Joan C .  Bar re t t  of 
Tupelo, Miss., and h e r  mother, hrs. John T.  Barret t ,  
r e s i d e s  i n  Sessums, Miss. 

CHILDREN: Chr i s topher  A . ,  June 2 9 ,  1959;  John D . ,  Jan.  2 ,  1961;  
S t u a r t  A . ,  Jr., March 1 2 ,  1 9 6 2 ;  Rosemary D . ,  J u l y  2 3 ,  
1963.  

RECREATIONAL INTERESTS: H i s  hobbies  are hunt ing ,  boa t ing ,  

EXPERIENCE: Roosa, a Major i n  t h e  A i r  Force,  has  been on 

and f i s h i n g .  

a c t i v e  duty s i n c e  1953.  H i s  l a s t  assignment was as  
an exper imenta l  t e s t  p i l o t  a t  Edwards A i r  Force Base, 
C a l i f . ,  f r o m  September 1965  t o  May 1966 ,  subsequent 
t o  g radua t ing  from t h e  Aerospace Research P i l o t s  School 
i n  September 1965.  

H e  was a maintenance f l i g h t  t e s t  p i l o t  a t  Olmsted 
A i r  Force Base, P a . ,  from J u l y  1962  t o  August 1 9 6 4 ,  
f l y i n g  F-101 a i r c r a f t .  H e  served as Chief of S e r v i c e  
Engineer ing (AFLC) a t  Tachikawa A i r  Base, Jaoan for 
two years fo l lowing  g radua t ion  from t h e  Un ive r s i ty  of 
Colorado under the A i r  Force I n s t i t u t e  of Technology 
Program. P r i o r  t o  t h i s  t o u r  of du ty ,  he was a s s igned  
as a f i g h t e r  p i l o t  a t  Langley A i r  Force Base, V a . ,  where 
he f lew t h e  F-84F and F-100 a i r c r a f t .  

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

WASHINGTON, D. C. 20546 

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

NAME: S t u a r t  A l l en  Roosa (Major,  USAF), Apollo 1 4  prime 
crew Command Module P i l o t ,  NASA As t ronau t  

BIRTHPLACE AND DATE: Born Aug. 1 6 ,  1933, i n  Durango, C o l .  
H i s  p a r e n t s ,  M r .  and Mrs. Dewey Roosa, now re s - ide  
i n  Tucson. 

PHYSICAL DESCRIPTION: Red h a i r ;  b l u e  eyes;  h e i g h t :  5 f e e t  
1 0  i n c h e s ;  weight :  155 pounds.  

E D U C A T I O N :  At tended J u s t i c e  Grade School  and Claremore High 
School  i n  Claremore,  Okla. ;  s t u d i e d  a t  Oklahoma S t a t e  
U n i v e r s i t y  and t h e  U n i v e r s i t y  of Arizona and was 
g radua ted  w i t h  honors  and a Bache lo r  of Sc ience  degree  
i n  A e r o n a u t i c a l  Eng inee r ing  from t h e  U n i v e r s i t y  of 
Colorado.  

MARITAL STATUS: H i s  w i f e  i s  t h e  former  Joan  C .  B a r r e t t  of 
Tupelo,  Miss., and h e r  mother,  ivirs. John T .  Bar re t t ,  
r e s ides  i n  Sessums, Miss. 

CHILDREN: C h r i s t o p h e r  A . ,  June 2 9 ,  1959 ;  John D . ,  J a n .  2 ,  1961;  
S t u a r t  A . ,  J r . ,  March 1 2 ,  1 9 6 2 ;  Rosemary D . ,  J u l y  23, 
1963.  

RECREATIONAL INTERESTS: H i s  hobb ies  a r e  h u n t i n g ,  b o a t i n g ,  
and f i s h i n g .  

EXPERIENCE: Roosa, a Major i n  t h e  A i r  F o r c e ,  h a s  been on 
a c t i v e  du ty  s i n c e  1953. H i s  l a s t  ass ignment  was as 
an  e x p e r i m e n t a l  t e s t  p i l o t  a t  Edwards A i r  Fo rce  Base, 
C a l i f . ,  from September 1965 t o  May 1966, subsequen t  
t o  g r a d u a t i n g  from t h e  Aerospace Research P i l o t s  School  
i n  September 1965.  

H e  was a maintenance f l i g h t  t e s t  p i l o t  a t  Olmsted 
A i r  Fo rce  Base, P a . ,  f rom J u l y  1962 t o  August 1 9 6 4 ,  
f l y i n g  F-101 a i r c r a f t .  H e  s e r v e d  as Chief  of S e r v i c e  
E n g i n e e r i n g  (AFLC) a t  Tachikawa A i r  Base, Jaoan f o r  
two years f o l l o w i n g  g r a d u a t i o n  from t h e  U n i v e r s i t y  of 
Colorado under the  A i r  Fo rce  I n s t i t u t e  o f  Technology 
Program. P r i o r  t o  t h i s  t o u r  o f  d u t y ,  he was a s s i g n e d  
as a f i g h t e r  p i l o t  a t  Langley A i r  Force  Base, V a . ,  where 
he f l ew  t h e  F-84F and F-100 a i r c r a f t .  
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He a t t e n d e d  Gunnery School  a t  Del Rio and Luke A i r  
Fo rce  Bases and i s  a g r a d u a t e  of  t h e . A v i a t i o n  Cadet 
Program a t  Williams A i r  Force  Base, A r i z . ,  where he 
r e c e i v e d  h i s  f l i g h t  t r a i n i n g  and commission :In the 
A i r  Fo rce .  

S i n c e  1953 he has a c q u i r e d  4 ,300  f l y i n g  hours--3,900 
i n  j e t  a i r c r a f t .  

CURRENT ASSIGNMENT: Major Roosa i s  one o f  the  19  a s t r o n a u t s  
s e l e c t e d  by  N A S A  i n  A p r i l  1966. H e  was a member of  the  
a s t r o n a u t  s u p p o r t  crew f o r  t h e  Apol lo  9 f l i g h t .  

# # # #  

-more- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON. D. C. 20546 

BIOGRAPHICAL DATA 

NAME: Edgar Dean Mitchell (Comander, USN) Apollo 14 prime 
crew Lunar Module Pilot, NASA Astronaut. 

BIRTHPLACE AND DATE: Born in Hereford, Tex., on Sept. 17, 1930, 
but considers Artesia, N.M., his hometown. His mother, 
Mrs. Ernest Wagoner, now resides in Tahlequah, Okla. 

11 inches; weight: 180 pounds. 
PHYSICAL DESCRIPTION: Brown hair; green eyes; height: 5 feet 

EDUCATION: Attended primary schools in Roswell, N.M., and is 
a graduate of Artesia High School in Artesia, N.IY.; 
received a Bachelor of Science degree in Industrial 
Management from the Carnegie Institute of Technology in 
1952, a Bachelor of Science degree in Aeronautical Engine- 
ering from the U.S. Naval Postgraduate School in 1961, and 
a Doctor of Science degree in Aeronautics/Astronautics 
from the Massachusetts Institute of Technology in 1964. 

MARITAL STATUS: Married to the former Louise Elizabeth Randall 
of Muskegon, Mich., whose mother, Mrs. Winslow Randall, 
now resides in Pittsburgh, Pa. 

CHILDREN: Karlyn L., August 12, 1953; Elizabeth R., March 
24, 1959. 

RECREATIONAL INTERESTS: He enjoys handball and swimming, and 

ORGANIZATIONS: Member of  the American Institute of Aeronautics 

his hobbies are scuba diving and soaring. 

and Astronautics; the Society of Experimental Test Pilots; 
Sigma Xi; and Sigma Gemma Tau. 

EXPERIENCE: Cmdr. Mitchell's experience includes Navy opera- 
tional flight, test flight, engineering, engineering 
management, and some experience as a college instructor. 
Mitchell came to the Manned Spacecraft Center after 
graduating first in his class from the Air Force Aerospace 
Research Pilot School where he was both student and part- 
time instructor. 

-more- 



He entered the Navy in 1952 and completed his basic 
training at the San Diego Recruit Depot. In May 1953, 
after completing instruction at the Officers' Camdidate 
School at Newport, R.I., he was commissioned as an 
Ensign. He completed his flight training in Ju1.y 1954 
at Hutchinson, Xans., and subsequently was assigned 
to Patrol Squadron 29 deployed to Okinawa. 

From 1957 to 1958, he flew A3 aircraft while assigned 
to Heavy Attack Squadron Two deployed aboard the USS 
Bon Homme Richard and USS Ticonderoga; and he was a 
research project pilot with Air Development Squadron 
Five until 1959. His assignment from 1964 to 1965 was 
as Chief, Project Management Division of the Navy Field 
Office for Manned Orbiting Laboratory. 

He has accumulated 3,700 hours flight time--1,600 hours 
in jets. 

for astronaut training in April 1966. He served as a 
member of the astronaut support crew f o r  Apollo 9 and 
as backup lunar module pilot for Apollo 10. 

CURRENT ASSIGNMENT: Cmdr. Mitchell was in the group selected 

# # # # #  
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N A T I O N A L  AERONAUTICS A N D  SPACE A D M I N I S T R A T I O N  

WASH8NGTON. D. C. 20% 

BIOGRAPHICAL DATA 

NAME: Eugene A. Cernan (Captain,  USN) Apollo 14 Backup C E W  
Commander, NASA Astronaut 

BIRTHPLACE AND DATE: Born i n  Chicago, I l l i n o i s ,  on March 14 ,  1932. H i s  mother, 
Mrs. Andrzw G.  Cernan, r e s i d e s  i n  Bellwood, I l l i n o i s .  

PHYSICAL DESCRIPTION: Brown h a i r ;  blue eyes;  he ight :  6 f e e t ;  wejght: 170 pounds. 

EDUCATION: Graduated from Proviso Township High School i n  Maywood, I l l i n o i s ;  
rece ived  a Bachelor of  Science degree i n  E l e c t r i c a l  Engineering from Purdue 
Univers i ty  and a Master o f  Science degree i n  Aeronaut ical  Engineering from 
t h e  U. S. Naval Postgraduate  School; r e c i p i e n t  of  an Honorary Doctorate of 
Laws degree from Western S t a t e  Univers i ty  College of Law i n  1969 and an 
Honorary Doctorate of Engineering from Purdue Univers i ty  i n  1970. 

MARITAL STATUS: Married t o  t h e  former Barbara J. Atchley of Houston, Texas. 

CHILDREN: 

RECREATIONAL INTERESTS: H i s  hobbies include gardening,and a l l  s p o r t s  a c t i v i t i e s .  

ORGANIZATIONS: Member of  t h e  Socie ty  of  Experimental Test  P i l o t s ;  Tau  Beta  P i ,  

Teresa D a w n ,  March 4, 1963. 

na t iona l  engineer ing soc ie ty ;  Sigma X i ,  na t iona l  sc ience  r e sea rch  soc ie ty ;  
and Phi Gamma Del ta ,  na t iona l  s o c i a l  f r a t e r n i t y .  

SPECIAL HONORS: Awarded t h e  NASA Dist inguished Serv ice  Medal, t h e  NASA Except ional  
Service Medal, t h e  Navy Dist inguished Serv ice  Medal, t h e  Navy Astronaut Wings, 
t h e  Navy Dist inguished Flying Cross,  t h e  Nat ional  Academy of Telev is ion  Ar t s  
and Sciences Spec ia l  Trustees  Award (1969), and an Honorary Lifet ime 
Membership i n  t h e  American Fzderat ion of Radio and Telev is ion  A r t i s t s .  

EXPERIENCE: Cernan, a United S t a t e s  Navy Captain,  rece ived  h i s  commission through 
He en tered  f l i g h t  t r a i n i n g  upon graduat ion.  t h e  Navy ROTC program a t  Purdue. 

He was assigned t o  .4ttack Squadrons 126 and 113 a t  t h e  Mirimar, Ca l i fo rn ia ,  
Naval A i r  S t a t i o n  and subsequently a t tended  t h e  Naval Postgraduate  School. 

H= has logged more than  3,800 hours f l y i n g  t ime, w i t h  more than  3,6CO hours 
i n  j e t  a i rc raf t . .  

CURRENT ASSIGN?J~ENT: Captain Cernan was one of t h e  t h i r d  grcup of a s t ronau t s  
s e l e c t e d  by NASA i n  October 1963. 

HZ occupisd t h e  p i l o t  s e a t  along s i d e  o f  command p i l o t  Tom S ta f fo rd  on t h e  
Gemini 9 mission. During t h i s  3-day f l i g h t  which began on.June 3, 1966, 
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the spacecraft  a t t a i n e d  a c i r c i l a r  o r b i t  of 161 s t a t u t e  miles;  t he  crew 
used t h r e e  d i f fe ren t  techniques t o  o f f ec t  rendezvo:is x i t h  t h e  previotisly 
launched Augmented Target Docking Adapter; and Cernan logged t w c  hours 
and t e n  minutes outside the  spacecraft i n  extrav-hicular a c t i v i t y .  The 
f l i g h t  ended a f t e r  72 hours and 20 minutes w i t h  a p-rfect  reent ry  and 
recovery as Gemini 9 landed witnin 1s rriiles of t he  prirce recovery. shiF 
USS WASP and 318 of a mile from t h e  predetermined t a r g e t  point'! 

He subsequently served as backup p i l o t  f o r  Gwin i  12 and as backxp lmar  
module p i l o t  f o r  Apollo V I I .  

Cernan was the  lunar  module p i l o t  on Apollo X,  May 18-26, 1969, the  f i r s t  
comprehensive luna r -o rb i t a l  qua l i f i ca t ion  and v e r i f i c a t i o n  f l i g h t  t e s t  of 
an Apollo lunar  module. He was accorcipanied on t h i s  2-8,GCO nau t i ca l  r i l e  
sojourn t o  t h e  moon by Thomas P. S ta f ford  ( spacecraf t  ccrmandzr) and 
John W .  Young (command moduls p i l o t ) .  I n  accomplishing a l l  of t h e  assigned 
objec t ives  of t h i s  mission, Apollo X confirmed t h e  operational performance, 
s t a b i l i t y ,  and r e l i a b i l i t y  of the  command-service module/lunar r!iodule 
configuration during t rans lunar  coas t ,  l una r  o r b i t  i n se r t ion ,  and l u n a r  
module separa t ion  and descent t o  within 8 nau t i ca l  rriles of t h e  lunar  sufface.  
The l a t t e r  maneuver involv?d employing a l l  but t h e  f i n a l  n:ing~tes of t h s  
technique prescr ibed  for  use i n  an ac tua l  lunar  landing, and completing 
c r i t i c a l  evaluations of t h e  lunar  module propulsion systems and rendezvous 
and landing radar devices i n  subsequent rendezvous and re-docking maneuvers. 
I n  addi t ion  t o  demonstrating t h a t  man could navigate s a f e l y  and accura te ly  
i n  the  moon's g r a v i t a t i o n a l  f i e l d s ,  Apollo X photographed and mapped 
t e n t a t i v e  landing s i t e s  f o r  f u t u  e missions. 

T h i s  was Captain 
hours and 24 minutes i n  space. 

Captain Cernan i s  cur ren t ly  assigned as backup spacecraft  commander for  
t he  forthcoming Apollo X I V  f l i g h t .  

Cernan's s-cond space f l i g h t  giving him more than 264 

#%## 

-more- 



-81- 

N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 

WASHINGTON. 0. C. 20546 

BIOGRAPHICAL DATA 

Ronald E. Evans (Conunander, USN) Apollo 14 Backup Crew Command 
Module P i l o t ,  NASA Astronaut 

NAME: 

BIRTHPLACE AND DATE: Born November 10, 1933, i n  S t  Francis,  Kansas. H i s  
f a the r ,  M r .  Clarence E. Evans, l i v e s  i n  S t  Francis and h i s  mother, 
Mrs. Marie A. Evans, res ides  i n  Topeka, Kansas. 

PHYSICAL DESCRIPTION: Brown ha i r ;  brown eyes; height:  5 f e e t  ll$ inches;  
weight : 160 pounds. 

EDUCATION: Graduated from Highland Park High School i n  Topeka, Kansas; received 
a Bachelor of Science degree i n  E l e c t r i c a l  Engineering from t h e  University 
of Kansas i n  1956 and a Master of Science degree i n  Aeronautical 
Engineering from the  U. S. Naval Postgraduate School i n  1964. 

Married t o  t h e  former Jan  Pollom of Topeka, Kansas; MARITAL STATUS: 
her parents,  M r .  and Mrs. Harry M. Pollom, r e s ide  i n  Sa l ina ,  Kansas. 

CHILDREN: Jaime D. (daughter),  August 21, 1959; Jon P. ( son) ,  October 9, 1961. 

RECREATIONAL INTERESTS: Hobbles include golfihg, boating, swimming, f i sh ing ,  
and hunting. 

ORGANIZATIONS: Member of Tau Beta P i ,  Society of Sigma X i ,  and Sigma Nu. 

SPECIAL HONORS: Winner of e ight  A i r  Medals, t h e  Viet Nam Service Medal, and 
the  Navy Commendation Medal w i t h  combaz d is t inguish ing  device. 

EXPERIENCE: When n o t i f i e d  of h i s  s e l e c t i o n  t o  t h e  astronaut program, Evans 
w a s  on sea duty i n  the  Pacific--assigned t o  VF-51 and f ly ing  F8 a i r c r a f t  
from t h e  c a r r i e r  USS TICONDEROGA during a period of seven months i n  Viet 
N a m  combat operations.  

He was a Combat F l igh t  In s t ruc to r  (F8 a i r c r a f t )  w i t h  VF-124 from January 
1961 t o  June 1962 and, p r i o r  t o  t h i s  assignment, pa r t i c ipa t ed  i n  two 
WESTPAC a i r c r a f t  c a r r i e r  c ru ises  while a p i l o t  w i t h  VF-142. 
he completed f l i g h t  t r a i n i n g  a f t e r  receiving h i s  commission as an Ensign 
through the  N a v y  ROTC program at  the  University of Kansas. 

Total  f l i g h t  time accrued during h i s  m i l i t a r y  career i s  3,500 hours-- 
3 , l G O  hours i n  j e t  a i r c r a f t .  

I n  June 1957, 
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C L X 3 X  ASSiGITI.E:I:: Coiroiian&r Evans is on? of t h t  lg as t ronau t s  se l -c ted  by 
? J A M  i n  Apr i l  1966. !!+ s?rv$d a s  a m-rb?.b-r of th: as t ronaut  support  crew 
for  t?,? .:.pllc ;'II m i  XT Ilislits an9 has s ince  been a s i g n a t e d  t o  serve 
as :,.acklp cc:mani :::c&:ls p i l o t  for th- fcrwcoiuing Apollo X I V  mission. 

-more - 



-83- 

NATIONAL AERONAU!ICS AND SPACE ADMINISTRATION 

WASHINGTON, D. C. 20546 

BIOGRAPHICAL DATA 

NAME: Joe  Henry Engle (Lieutenant  Colonel, USAF) Apollo 14 Backup Crew Lunar 
Module Pi lo t ,  NASA Astronaut 

BIRTHPLACE AND DATE: Born August 26, 1932, i n  Abilene,  Kansas. H i s  mother, 
Mrs. Abner E. Engle, r e s i d e s  i n  Chapman, Kansas. 

PHYSICAL DESCRIPTION: Blond ha i r ;  haze l  eyes;  he igh t :  5 f e e t  11* inches;  
weight:  155 pounds. 

EDUCATION: Attended primary and secondary schools i n  Chapman, .Kansas, and i s  
a graduate  of  Dickinson County High School; rece ived  a Bacheior of  
Science degree i n  Aeronaut ical  Engineering from t h e  Univers i ty  of 
Kansas i n  1955. 

MARITAL STATUS: Married t o  t h e  former Mary Cather ine Lawrence of  Mission H i l l s ,  
Kansas; her pa ren t s  a r e  Mr. and Mrs. Ray E. Lawrence of  Mission H i l l s .  

CHILDREN: 

RECREATIONAL IWERESTS: His hcboies include hunting, a t h l e t i c s ,  and. f l y i n g .  

ORGANIZATIONS: Member of  t h e  Socie ty  of Experimental Test  P i l o t s  arid t h e  Theta 

Laurie  J., Apr i l  25, 1959; Jon L . ,  May 9, 1962. 

Tau F r a t e r n i t y .  

SPECIAL HONORS: A s  a r e s u l t  of  accomplishments as p i l o t  of  t h e  NASA-USAF X-15 
Research Rocket Plane,  he received t h e  A i r  Force Astronaut Wi.ngs and 
Dist inguished Flying Cross and was named t h e  Air .Force  Assoc ia t ion ' s  
Outstanding Young Off icer  i n  1964. 
b y  t h e  U. S. Junior  Chamber of  Commerce as one of t h e  Ten 0ul;standing 
Young Men i n  Arrerica. He rece ived  t h e  American I n s t i t u t e  of  Aeronautics 
and Ast ronaut ics  "Lawrence Sperry" A w a r d  i n  1966 f o r  experimtintal 
reseai-ch i n  aerodynamics as t e s t  p i l o t  of  t h e  X-15. 

That same year  he was a l s o  s e l e c t e d  

EXPERIENCE: Engle, an A i r  Force L t  Colonel, was an aerospace f l i gh :  t e s t  p i l o t  i n  
t h e  X - 1 5  research  program a t  Edwards A i r  Force Base, Ca l i fo rn ia ,  from 
June 1963 u n t i l  h i s  assignment t o  t h e  Manned Spacecraf t  Center.  Three of 
n i s  s i x t - s n  f l i g h t s  i n  the  X - l j  zxceeded a n  a l t i t u d e  o f  50 wi les  ( t h e  
j ~ z s i g n a t e i  a l t i t v ~ i -  t n a t  q u a l i f i e s  a p i l o t  fo r  a s t ronau t  r a t i n g ) .  P r i o r  
t o  t h a t  time, hz  was a t e s t  p i l c t  i n  t hz  F ighter  T e s t  Group at Edwards. 

H- receiv:d h i s  c o m i s s i o n  i n  t h e  A i r  Force through t h e  AFROlCC Program 
a t  t n e  u n i v e r s i t y  of  Kansas and en tzred  f l y i n g  school i n  195'7. Upon 
conplz t ion  of f l i g h t  t r a i n i n g ,  he served w i t h  t h e  474th F ighter  Day 
Squadron and t h e  309th T a c t i c a l  F ighter  Squadron a t  George A i r  Force 
Base, Ca l i fo rn ia .  He has  been s t a t i o n e d  i n  Spain, I t a l y ,  anti DPnmark 
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during h i s  m i l i t a r y  career  and i s  a graduate of t h e  USAF ExperLmental 
Test  P i l o t  School and t h e  A i r  Force Aerospace Research P i l o t  School. 

During h i s  ca reer  he has  logged more than 5,100 h m r s  f l i g h t  time--3,900 
hours i n  j e t  a i r c r a f t .  

CURREXI! ASSIGNMENT: 
Apr i l  1966. He i s  c u r r e n t l y  involved i n  t r a i n i n g  fo r  fu tu r f  manned spacz 
f l i g h t s ,  and he was assigned as t h e  lunar  module p i l o t  on spacec ra f t  2TV-1. 
A s  a crewman on spacecraf t  2TV-1, he p a r t i c i p a t e d  i n  an eight-day t h f r m a l  
vacuum t e s t  o f  t h e  Apollo command module i n  June 1968. 
as a member of t h e  a s t ronau t  support  crew fo r  t h e  Apollo X f l i g h t .  

Eng1.e has s ince  been designated t o  serve as backup luna r  module p i l o t  fo r  
t he  forthcoming Apollo X I V  mission. 

Lt. Col. Engle is one of the 19 astronauts selected by NASA in 

Ha a l s o  sizrvld 
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F l i g h t  C r e w  H e a l t h  S t a b i l i z a t i o n  Program 

An expanded program for minimiz ing  crew exposure  t o  disease 
and i l l n e s s  was p l a c e d  i n t o  e f f e c t  90 d a y s  p r i o r  t o  l aunch  o f  
t h e  Apol lo  1 4  crew. A t  2 1  days  p r i o r  t o  l a u n c h ,  c l o s e r  
m e d i c a l  s u r v e i l l a n c e  o f  t h e  crew and p e r s o n s  w i t h  whom t h e y  
come i n  c o n t a c t  began and  t h e  number of  persons h a v i n g  c o n t a c t  
w i t h  t he  crew has been l i m i t e d .  A d d i t i o n a l l y ,  t h e  crew k .a s  been 
l i m i t e d  t o  a r e a s  where m i c r o b i a l  c o n t a m i n a t i o n  i s  a t  a minimum. 

Cal led  t h e  F l i g h t  C r e w  H e a i t h  S t a b i l i z a t i o n  Program, pro-  
v i s i o n s  are made i n  t h e  program for crew ep idemio logy ,  immunology 
and c l i n i c a l  med ic ine .  

Under t h e  program, t h e  prime and backup crews l i v e  
i n  t h e  crew q u a r t e r s  a t  t h e  K S C  Manned S p a c e c r a f t  
O p e r a t i o n s  B u i l d i n g  d u r i n g  t h e  f i n a l  2 1  d a y s .  The crew g e n e r a l l y  
are l i m i t e d  t o  t h e  p r imary  a r e a s  o f  t h e  MSOB and  t h e  F l i g h t  
C r e w  T r a i n i n g  B u i l d i n g ,  t h e  P a t r i c k  AFB f l i g h t  l i n e  and Fad 39A 
w h i t e  room. C o n t r o l  and s e c u r i t y  p r o v i s i o r i s  have been e s t a b l i s h e d  
for p o s s i b l e  t r i p s  t o  Houston.  

crew p e r s o n n e l  c o n t a c t s  t o  wives and t h o s e  p e r s o n s  d i r e c t l y  
i n v o l v e d  i n  t r a i n i n g  or m i s s i o n  p r e p a r a t i o n s .  ??:nary c o n t a c t s  - 
wives ,  backup crewmen, m i s s i o n  t e c h n i c i a n s  anL t r a i n i n g  p e r s o n n e l  - 
have a l l  had p h y s i c a l  e x a m i n a t i o n s  and immuniza t ions  as p a r t  o f  
t h e  program. 

S p e c i a l  badg ing  and s e c u r i t y  r e s t r i c t i o n s  l i m i t  t h e  
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A ? G L L O  1 4  FLAGS, L U N A R  MODULE PLAQUE 

The  United S t a t e s  f l a g  t o  be  e r e c t e d  on t h e  l u n a r  surface 
measures 30 b:.' 48 inches  and w i l l  b e  deployed on a two-piece 
aluminum tube e i g h t  f ee t  l ong .  The f o l d i n g  h o r i z o n t a l  bar 
which keeps t h e  f l a g  s t a n d i n g  ou t  from t h e  s taff  on t h e  a i r -  
l e s s  Moon has Seen improved over  t h e  mechanisms used on Apollo 
11 and 1 2 .  

The f l a g ,  made of  ny lon ,  w i l l  be stowed i n  t h e  l u n a r  
module descent  s t a g e  modularized equipment stowage as sembly  
i n s t e a d  of  i n  a the rma l -p ro tec t ive  t u b e  on t h e  LYl f r o n t  l e g ,  
as i n  Apollo 11 and 1 2 .  

Also c a r r i e d  on t h e  mission and r e t u r n e d  t o  E a r t h  w i l l  b e  
25 United State:: f l a g s ,  5 0  i n d i v i d u a l  s t a t e  f l a g s ,  f l a g s  of  
United S t a t e s  t e r r i t o r i e s  and f l a g s  o f  a l l  United.  Nat ions  
members,  each f o u r  by  s i x  i n c h e s .  

t h o s e  flown on P.pollos 11 and 1 2 ,  w i l l  b e  f i x e d  t o  t h e  LM f r o n t  
l e g .  The plaque has on i t  t h e  words "Apollo 1 4 "  w i t h  "Antares" 
benea th ,  January 1971, and t h e  s i g n a t u r e s  of t h e  t h ree  crewmen. 

A seven b y  nine- tnch s t a i n l e s s  s t e e l  p laque ,  s imi l a r  t o  
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L:;'IAR FSCEIVING LABORATORY ( LRL) 

The f i n a l  phase of t h e  back contaminat ion program i s  
completed i n  t h e  MSC L u n a r  Receiving Labora tory .  The crew 
and s p a c e c r a f t  are qua ran t ined  f o r  a minimum of 2 1  d a y s  a f t e r  
completion o f  l u n a r  ZVA o p e r a t i o n s  and are released based gpon 
t h e  completion o f  p r e s c r i b e d  t e s t  requirements  and resu1:;s 
The l u n a r  sample w i l l  b e  qua ran t ined  f o r  a pe r iod  o:f 5C ;o 80 
days depending upon r e s u l t s  of e x t e n s i v e  b i o l o g i c a l  t e s t s .  

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

- Quaran t ine  of  crew and s p a c e c r a f t ,  t h e  co'rLtait?xent 
o f  l u n a r  and lunar-exposed materials, and q u a r a n t i n e  t e s t i n g  
t o  s e a r c h  for adverse e f f e c t s  o f  l u n a r  material upon t e r r r s t r i a l  
l i f e .  

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

- The performance of time c r i t i c a l  i n v e s t i g a t i o n s .  

- The p re l imina ry  examinat ion of r e t u r n e d  samples t o  
assist i n  an i n t e l l i g e n t  d i s t r i b u t i o n  o f  samples t o  p r i n c i p a l  
i n v e s t i g a t o r s .  

The LRL h a s  t h e  only vacuum s y s t e m  i n  the  world which l e t s  
a man work through gloves l e a d i n g  d i r e c t l y  i n t o  a c:namber a t  
p r e s s u r e s  of about 1 0  b i l l i o n t h  o f  an atmosphere. It has a 
low l e v e l  r a d i a t i o n  count ing  f a c i l i t y  w i t h  a backgmund count 
an o r d e r  o f  magnitude b e t t e r  than  o t h e r  known c o u n t e r s .  
A d d i t i o n a l l y ,  i t  is a f a c i l i t y  t h a t  can handle  a la.rge v a r i e t y  
o f  b i o l o g i c a l  specimens i n s i d e  Class I11 b i o l o g i c a l .  c a b i n e t s  
designed t o  c o n t a i n  extremely hazardous pa thogenic  material .  

i n c l u d e s  a C r e w  Reception Area ( C R A )  , Vacuum Labora tory ,  
Sample L a b o r a t o r i e s  ( P h y s i c a l  and Bio-Science) and an 
Adminis t ra t ive  and  S u p p o r t  a rea .  S p e c i a l  b u i l d i n g  S y s t e m s  
are employed t o  main ta in  a i r  flow i n t o  sample bandl.ing areas 
and t h e  CRA, t o  s t e r i l i z e  l i q u i d  waste, and t o  i n c i n e r a t e  
contaminated a i r  f rom t h e  primary containment s y s t e m s .  

The LFL covers  83,000 square  f ee t  o f  floor space  and 

The biomedical  l a b o r a t o r i e s  provide  f o r  q u a r a n t i n e  t e s t s  
t o  determine t h e  e f f e c t  o f  l u n a r  samples on t e r r e s t r i a l  l i f e .  
These tes ts  are des igned  t o  provide  data  upon which t o  base 
t h e  d e c i s i o n  t o  release l u n a r  material from q u a r a n t i n e ,  
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Among t h e  t e s t s  : 

a. Lunar material w i l l  be  a p p l i e d  t o  1 2  d i f f e r e n t  
c u l t u r e  media and maintained under s e v e r a l  environmental  
cond i t ions .  The media w i l l  be observed f o r  b a c t e r i a l  o r  
fungal  growth. De ta i l ed  prelaunch i n v e n t o r i e s  o f  t h e  microbia l  
f l o r a  of t h e  s p a c e c r a f t  and crew have been maintained s o  t h a t  any 
l i v i n g  m a t e r i a l  found i n  t h e  sample t e s t i n g  can be compared 
a g a i n s t  t h i s  l i s t  of p o t e n t i a l  contaminants taken t o  t h e  Moon 
by the  crew o r  s p a c e c r a f t .  

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

c .  Thi r ty- three  s p e c i e s  of  p l a n t s  and s e e d l i n g s  w i l l  
be  exposed t o  l u n a r  m a t e r i a l .  Seed germinat ion,  growth of 
p l a n t  c e l l s  or t he  h e a l t h  o f  s eed l ings  are then  observed,  
and h i s t o l o g i c a l ,  mic rob io log ica l  and biochemical  techniques  
are used t o  determine t h e  cause o f  any suspec ted  abnormali ty .  

material, i n c l u d i n g  germ-free mice, f i s h ,  b i r d s ,  o y s t e r s ,  
sh r imp ,  cockroaches,  h o u s e f l i e s ,  p l a n a r i a ,  paramecia. and 
euglena.  If abnorma l i t i e s  are noted ,  f u r t h e r  tests w i l l  be  
conducted t o  determine i f  t h e  cond i t ion  is t r a n s m i s s i b l e  from 
one group t o  ano the r .  

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

S t e r i l i z a t i o n  and Release o f  t h e  Spacec ra f t  

p r e s e n t l y  l i m i t e d  t o i n v e s t i g a t i o n  of anomalies which happened 
dur ing  t h e  f l i g h t .  Genera l ly ,  t h i s  e n t a i l s  some s p e c i f i c  
t e s t i n g  of t h e  s p a c e c r a f t  and removal o f  c e r t a i n  components o f  
s y s t e m s  for f u r t h e r  a n a l y s i s .  The t iming  o f  p o s t f l i g h t  t e s t i n g  
i s  impor tan t  s o  t h a t  c o r r e c t i v e  a c t i o n  may be taken f o r  sub- 
sequent  f l i g h t s .  

b .  S i x  types  of  human and animal t i s s u e  c u l t u r e  c e l l  

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

The crew r e c e p t i o n  a r e a  provides  b i o l o g i c a l  containment 

P o s t f l i g h t  t e s t i n g  and i n s p e c t i o n  o f  t h e  s p a c e c r a f t  I s  

-more- 
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The schedule  c a l l s  f o r  the s p a c e c r a f t  t o  5e re tu rned  
t o  p o r t  where a team w i l l  d e a c t i v a t e  pyro technics ,  and f l u s h  
and d r a i n  f l u i d  s y s t e m s  (except water). This o p e r a t i o n  w i l l  
be confined t o  t he  e x t e r i o r  of the  s p a c e c r a f t .  The s p a c e c r a f t  
w i l l  then  be  flown t o  t h e  LRL and p l aced  i n  a s p e c i a l  room f o r  
s t o r a g e ,  s t e r i l i z a t i o n ,  and p o s t f l i g h t  checkout. 

-more- 
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SSPTJRN V LAUNCH VEHICLE 

The Sa tu r r ,  17 ..aunch v e h i c l e  (SA-509) a s r i g r e d  t o  t h e  
A;qllo 1 4  n i : ; s ion  via2 d e v e l o p e d  u n d e r  d i rec t ' . .on  cf t h e  N a r s h a l l  
Space F l i g h t  Cen te r ,  H u n t s v i l l e ,  Ala. The v e h i c l e  i s  s f m i l a r  
t o  t h o s e  used  i n  t h e  m i s s i o n s  of  Apo l lo  8 t h r o u g h  1 3 .  

F i r s t  S t a g e  

The f i . r z t  : : :age (S-IC) o f  t h e  S a t u r n  17 war b u i l t  b y  t h e  
B3eing Co. a:: ::'...SA's I4ichoud Assembly F a c i l i t y ,  New O r l e a n s ,  La.  
The s t a g e ' :  fi\,..-. --1 e n g i n e s  d e v e l o p  a b o u t  7 . 6  m i l l i o n  pounds 
of C,hrilct a?: lzdcac~.. Major s tage  components a r e  t h e  forward 
s k i r t ,  o x i d i z e r  t a c k ,  i n t e r - t a n k  s t r u c t u r e ,  f u e l  t a n k ,  and 
t h r u s t  s t r u c t u r e .  P r o p e l l a n t  t o  t h e  f i v e  e n g i n e s  n0rma:Lly 
f lows  a t  a r a t e  of 2 9 , 3 6 4 . 5  pounds ( 3 , 4 0 0  g a l l o n s )  e a c h  second .  
One e n g i n e  i s  r igic: ly  mounted on t h e  s t a g e ' s  c g n t e r l i n e ;  t h e  
o t h e r  f o u r  e n g i n e s  a re  mounted on a r i n g  a t  90 3 n g l e s  a round  
t h e  c e n t e r  eqg ine .  These o u t e r  e n g i n e s  a r e  g i n b a l e d  t o  c o n t r o l  
t h e  v e h i c l e ' s  a t t i t u d e  d u r i n g  f l i g h t .  

Second S t a s o  

t h e  Nor th  American Rockwell  Corp .  a t  S e a l  Beach, C a l i f .  F i v e  
5-2 e n g i n e s  d e v e l o p  a t o t a l  of a b o u t  1 . 1 6  m i l l i o n  pound:; of  
t h r u s t  dur ine :  f l i g h t .  Major s t r u c t u r a l  components are  t h e  
fo rward  s k i r t ,  l i q . u i d  hydrogen  and l i q u i d  o x y ~ e c  t a n k s  ( s e p a r a t e d  
b y  a n  i n s u l a t e d  cormon b u l k h e a d ) ,  a t h r u s t  s t r u c t u r e  and a n  
i n t e r s t a g e  s e c t i o n  t h a t  c o n n e c t s  t h e  f i r s t  and second s'zages. 
The e n g i n e s  a r e  mounted and used  i n  t h e  same arran-,e!nenl- as  t h e  
f i r s t  s tage ' s  F-1 e n g i n e s :  Four  o u t e r  e n g i n e s  c a n  be g imba led ;  
t h e  c e n t e r  one i s  f i x e d .  

The second s t a g e  (S-11)  was b u i l t  by t h e  Space D i v l s i o n  of 

Thi rd  S t a g e  

The t h i r d  s tage (S-IVB) i s  b u i l t  by t h e  McDonnell 3 o u g l a s  
A s t r o n a u t i c s  Co. a t  H u n t i n g t o n  Beach, C a l i f .  Major components 
a re  t h e  a f t  i n t e r s t a g e  and s k i r t ,  t h r u s t  s t r u c t u r e ,  two pro-  
p e l l a n t  t a n k s  w i t h  a common b u l k h e a d ,  a forward s k i r t ,  and a 
s i n g l e  J - 2  e n g i n e .  The g imbaled  e n g i n e  h a s  a maximum t h r u s t  
of 2 3 0 , 0 0 0  pounds ,  and can  be r e s t a r t e d  i n  E a r t h  G r b i t .  

-more- 
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[MI\, INSTRUMENT 
UNIT - 

111 I THIRD STAGE 

SECOND STAGE I I ( S - 1 1 1  

~ 

NSTRUMENT UNIT (IU) 

liameter: 21.7 feet 
leight:  3 f ee t  
Neight: 4,482 lbs. 

rHIRD STAGE (S-IVB) 

3iameter :  21.7 f ee t  
leight:  59.3 feet 
Neight: 260,080 lbs. fueled 

Engine: One J-2 
’ropellants: 

rh rus t :  199,500 lbs. 
[nterstage: 8,080 lbs. 

24,964 lbs. d ry  

Liquid Oxygen (191,532 lbs. ; 20,228 gals.) 
Liquid Hydrogen (43,500 lb:,. ; 64,145 gals.) 

SECOND STAGE (S-LI) 

Diameter: 33 f ee t  
deight: 81. 5 f ee t  
Weight: 1.076.200 lbs. fueled 

Engines : Five  J-2 
Propellants:  

Thrust:  924,200 to 1,165,000 lbs. 
[nterstages:  11, 440 lbs. 

78,050 lbs. d ry  

Liquid Oxygen (836,120 lbs . ;  88,215 gals . )  
Liquid Hydrogen (159,774 lbs. ; 272,340 gals. 

FIRST STAGE (S-IC) 

Diameter : 33 feet 
Height: 138 f ee t  
Weight: 4,949,100 lbs. fueled 

Engines : Five  F-1 
Propel lants :  

Thrust:  7, 591,215 lbs. at liftoff 

287,500 lbs. d ry  

Liquid Oxygen (3,306,494 lbs.;  348,343 gals. 
RP-1  Kerosene (1,435,647 lbs.; 215,330 gals. 

NOTE: Weights and m e a s u r e s  g iven  above a r e  for  the nominal vehicle configura- 
tion for Apollo. 
to  meet  changing conditions. 
total  weight because f r o s t  and miscellaneous s m a l l e r  i t ems  a r e  not included in 

The f i g u r e s  may va ry  slightly due to  changes before  launch 
Weights of dry  s tages  and propellants do not equal 

cha r t .  
SATURN V LAUNCH VEHICLE 

-ncre- 
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Instrument Uni t  

The instrument  u n i t  ( I U ) ,  b u i l t  by t h e  I n t e r n a t i o n a l  
Business Machines Corp. a t  Hun t sv i l l e ,  Ala . ,  con ta ins  navi- 
g a t i o n ,  guidance and c o n t r o l  equipment t o  s t e e r  t h e  launch 
v e h i c l e  i n t o  i t s  E a r t h  o r b i t  and i n t o  t r a n s l u n a r  t r a j e c t o r y .  
The s i x  major systems a r e  s t r u c t u r a l ,  thermal  c o n t r o l ,  guidance 
and c o n t r o l ,  measuring and t e l eme t ry ,  r a d i o  frequency,  and 
e l e c t r i c .  

The instrument  u n i t ' s  i n e r t i a l  p la t form provides  space- 
f i x e d  r e f e r e n c e  coord ina te s  and measures a c c e l e r a t i o n  a long  
t h r e e  mutual ly  perpendicular  axes of  a coord ina te  system. If 
t h e  p la t form f a i l s  du r ing  boos t ,  systems i n  t h e  Apo:llo space- 
c r a f t  a r e  programmed t o  provide guidance for t h e  launch v e h i c l e .  
Af t e r  second s t a g e  i g n i t i o n ,  t h e  s p a c e c r a f t  commander could 
manually s t e e r  t h e  v e h i c l e  i f  t h e  launch v e h i c l e ' s  p la t form was 
l o s t .  

Propuls ion 

The Sa tu rn  V has 37 propuls ive  u n i t s ,  wi th t h r u s t  r a t i n g s  
ranging  from 7 0  pounds t o  more t h a n  1 . 5  m i l l i o n  pounds. The 
l a r g e  main engines  burn l i q u i d  p r o p e l l a n t s ;  t h e  sma:ller u n i t s  
use s o l i d  or hypergol ic  p r o p e l l a n t s .  

The f i v e  F-1 engines  g ive  t h e  f irst  s t a g e  a t h r u s t  range 
of from 7 ,591 ,215  pounds a t  l i f t o f f  t o  8,904,285 pounds a t  
c e n t e r  engine c u t o f f .  Each F-1 engine weighs almost 10 t o n s ,  
i s  more t h a n  18 f e e t  long,  and has a nozzle  e x i t  diameter  of 
nea r ly  1 4  f e e t .  The engines  each consume almost t h r e e  tons  of 
p r o p e l l a n t  every second. 

The f i r s t  s t a g e  a l s o  has e i g h t  s o l i d - f u e l  r e t r o r o c k e t s  t h a t  
f i r e  t o  s e p a r a t e  t h e  f i rs t  and second s t a g e s .  Each r e t r o r o c k e t  
produces a t h r u s t  of 75,800 pounds for 0.54 seconds.. 

The second and t h i r d  s t a g e  J-2 engine t h r u s t  v a r i e s  from 
184,841 t o  232,263 pounds du r ing  f l i g h t .  The 3,500.-pound 5-'2 
engine i s  more e f f i c i e n t  t han  t h e  F-1 engine because t h e  5-2 
burns high-energy l i q u i d  hydrogen. F-1 and 5-2 e n g h e s  are 
b u i l t  by  t h e  Rocketdyne Div is ion  o f  t h e  North American Rockwell 
Corp., Canoga Park, Ca l i f .  

The second s t a g e  a l s o  has f o u r  23,000-pound-thrwst s o l i d  
f u e l  u l l a g e  r o c k e t s  t h a t  s e t t l e  l i q u i d  p rope l l an t  i n  t h e  bottom 
of  t h e  main tanks  and he lp  a t t a i n  a "clean" s e p a r a t l o n  from t h e  
f irst  s t a g e .  Four r e t r o r o c k e t s ,  l o c a t e d  i n  t h e  S-IVB's  a f t  
i n t e r s t a g e ,  s e p a r a t e  t h e  S-I1 from t h e  S-IVB. Two j e t t i s o n a b l e  
u l l a g e  r o c k e t s  s e t t l e  p r o p e l l a n t  b e f c r e  engine i g n i t i o n .  Eight  
smal le r  engines  i n  t h e  two a u x i l i a r y  propuls ion  system modules 
on t h e  S-IVB s t a g e  provide th ree -ax i s  a t t i t u d e  c o n t r o l .  

-more- 
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Major Vehicle  Changes 

Apollo 1 4 :  A helium gas  accumulator has  been i n s t a l l e d  i n  t h e  
l i q u i d  oxygen (LOX) l i n e  o f  t h e  c e n t e r  engine ,  a backup c u t o f f  
dev ice  f o r  t h i s  engine ,  and a s i m p l i f i e d  2-pos i t ion  p r o p e l l a n t  
u t i l i z a t i o n  va lve  on each of t h e  5 5-2 eng ines .  

engine LOX l i n e  t o  prevent  unusua l ly  high o s c i l l a t i o n s  ( c a l l e d  
t h e  "pogo" e f f e c t )  such as were recorded  du r ing  Apollo 1 3 ,  caus ing  
an e a r l y  shutdown of t h e  S-11's c e n t e r  engine ,  a l though t h e  launch 
v e h i c l e  m e t  a l l  f l i g h t  o b j e c t i v e s .  

The accumulator i s  a r e s e r v o i r  o r  c a v i t y  f i l l e d  w i t h  
helium gas  t h a t  i s  a dampener f o r  f l u i d  p r e s s u r e  o s c i l l a t i o n s  
i n  t h e  e n g i n e ' s  LOX l i n e .  It lowers t h e  resonant  frequency of 
t h e  c e n t e r  engine LOX l i n e  so  t h a t  i t s  v i b r a t i o n s  w i l l  not 
couple w i t h  t h e  v i b r a t i o n s  of t h e  t h r u s t  s t r u c t u r e  and engines .  
T h i s  p reven t s  t h e  t h r e e  systems from o s c i l l a t i n g  i n  r h y t h m .  

i n  t h e  u n l i k e l y  event  of pogo i n s t a b i l i t y  r e s u l t i n g  from an 
accumulator f a i l u r e  and prevent  excess ive  v i b r a t i o n s  o f  t h e  
beam suppor t  of t h e  c e n t e r  engine .  

Three major changes have been made t o  t h e  S-I1 s t a g e  for 

The accumulator w i l l  lower t h e  frequency of t h e  c e n t e r  

The backup cu to f f  device  w i l l  shutdown t h e  c e n t e r  engine 

The 5 - 2  va lve  c o n t r o l s  t h e  p r o p e l l a n t  mixture  r a t i o  t o  
t h e  engine ,  p rovid ing  high t h r u s t  when needed dur ing  t h e  f i rs t  
p a r t  of  t h e  burn when t h e  s t a g e  i s  t h e  h e a v i e s t  and provid ing  
lower t h r u s t  d u r i n g  t h e  end of t h e  burn f o r  more e f f i c i e n c y .  
The redes igned ,  pneumatical ly-actuated 2 p o s i t i o n  va lve  r e p l a c e s  
a motor-driven, s e rvo -con t ro l l ed  va lve  and depends only on a n  
a c t u a t i o n  command from t h e  v e h i c l e  instrument  u n i t  r a t h e r  t han  
complicated s t a g e  e l e c t r o n i c s .  

-more- 
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APOLLO SPACECRAFT 

The Apollo s p a c e c r a f t  f o r  the Apollo 1 4  m i s s i o n  c o n s i s t s  of  
t h e  command module, s e r v i c e ,  module, l u n a r  module, a s p a c e c r a f t -  
l u n a r  module a d a p t e r  (SLA) and a launch  e scape  s y s t e m .  The 
SLA houses  t h e  l u n a r  module and serves  as a mat ing  s t i * u c t u r e  
between t h e  S a t u r n  V i n s t r u m e n t  u n i t  and the  SM. 

Launch Escape S y s t e m  (LES)  -- The f u n c t i o n  o f  t h e  LES i s  
t o  p r o p e l  command module t o  s a f e t y  i n  an  a b o r t e d  l a u n c h .  It 
has t h r e e  s o l i d - p r o p e l l a n t  r o c k e t  motors:  a 147,000-pound- 
t h r u s t  l aunch  e scape  system-motor, a 2,400-pound-thrust  p i t c h  
c o n t r o l  motor ,  and a 3l ,500-pound-thrust  tower j e t t i s o n  motor .  
Two cana rd  vanes  deploy  t o  t u r n  the command module aerodynami- 
c a l l y  t o  a n  a t t i t u d e  w i t h  t h e  hea t -sh ie ld  forward .  T h e  s y s t e m  
i s  33 f ee t  t a l l  and f o u r  f ee t  i n  diameter a t  t h e  base,  and 
weighs 9 , 0 2 5  pounds.  

Command Module ( C M )  -- The command module i s  a p r e s s u r e  
v e s s e l  encased  i n  heat s h i e l d s ,  cone-shaped, weighing 1 2 , 6 9 4  - 
pounds a t  l aunch .  

The command module c o n s i s t s  of  a forward  compartment which 
c o n t a i n s  two r e a c t i o n  c o n t r o l  e n g i n e s  and components of t h e  
E a r t h  l a n d i n g  sys t em;  t h e  crew compartment o r  i n n e r  p r e s s u r e  
v e s s e l  c o n t a i n i n g  crew accomodat ions,  c o n t r o l s  and d i s p l a y s ,  
and many o f  t h e  s p a c e c r a f t  sys t ems ;  and  t h e  a f t  compartment 
h o u s i n g  t e n  r e a c t i o n  c o n t r o l  e n g i n e s ,  p r o p e l l a n t  t a n k a g e ,  
he l ium tanks ,  water t a n k s ,  and  t h e  CSM u m b i l i c a l  c a b l e .  The 
crew compartment c o n t a i n s  210 c u b i c  f e e t  of  h a b i t a b l e  volume. 

b r a z e d  s ta in less  s t e e l  honeycomb w i t h  a n  o u t e r  l a y e r  o f  
p h e n o l i c  epoxy r e s i n  as an a b l a t i v e  material .  

H e a t - s h i e l d s  around t h e  t h r e e  compartments are made o f  

The CSM and LM are  equipped  w i t h  t h e  probe-and-drogue 
docking  hardware. The probe a s sembly  i s  a powered f o l d i n g  
c o u p l i n g  and impact  a t t e n t u a t i n g  d e v i c e  mounted i n  t h e  CM 
t u n n e l  t h a t  mates w i t h  a c o n i c a l  drogue  mounted i n  the  LM 
dock ing  tunnel .  After  the 1 2  au tomat i c  docking  l a t c h e s  are 
checked f o l l o w i n g  a docking  maneuver, b o t h  t h e  probe and 
drogue are removed t o  a l l o w  crew transfer between t h e  CSM 
and LM. 

-more- 
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Se rv ice  Module ( S M )  -- A t  launch, t h e  s e r v i c e  module 
for t h e  Apollo 1 4  mission w i l l  weigh 51,744 pounds. Aluminum 
honeycomb panels  one-j.nch t h i c k  form the  o u t e r  skirt,  and 
mi l l ed  aluminum r a d i a l  beams s e p a r a t e  t h e  i n t e r i o r  i n t o  s i x  
s e c t i o n s  around a c e n t r a l  c y l i n d e r  con ta in ing  two helium 
spheres ,  f o u r  s e c t i o n s  con ta in ing  s e r v i c e  p ropu l s ion  system 
f u e l - o x i d i z e r  tankage, another  con ta in ing  f u e l  c e l l s ,  
cryogenic  oxygen and hydrogen, and one s e c t o r  e s s e n t i a l l y  
empty. 

-- The s p a c e c r a f t  
LM a d a p t e r  i s  a t r u n c a t e d  cone 2 8  f e e t  long  t a p e r i n g  from 
260  inches  diameter  a t  t h e  base t o  154 inches  a t  t h e  forward 
end a t  t h e  s e r v i c e  module mating l i n e .  The SLA weighs 4 , 0 6 1  
pounds and houses t h e  LM dur ing  launch and E a r t h  o r b i t a l  
f l i g h t .  

Command-Service Module Modif ica t ions  

Fol lowing t h e  abor t ed  Apollo 1 3  lunar l and ing  mission i n  
A p r i l  1970,  t h e  Apollo 13 Review Board recommended changes t o  
t h e  command and s e r v i c e  modules aimed at  enhancing the  space- 
c r a f t ' s  a b i l i t y  t o  r e t u r n  a crew s a f e l y  t o  E a r t h  i n  case  of 
an emergency. 

w i r i n g  ove rhea t ing  i n  one of t h e  s e r v i c e  module cr,yogenic 
oxygen t a n k s .  This  caused a tank  r u p t u r e  and l o s s  of t h e  
prime oxygen supply for cab in  p r e s s u r i z a t i o n ,  b r e a t h i n g  and 
oxygen r e a c t a n t  f o r  t h e  f u e l  c e l l s .  The i n c i d e n t  occurred 
about two-thirds  of t h e  way t o  t h e  Moon. Because the  s e r v i c e  
p ropu l s ion  system could n o t  be assume3 t o  be undamaged, t h e  
LM p ropu l s ion  was used for t he  balance of t h e  mission. The 
l u n a r  module a l s o  was used as a " l i f e b o a t "  f o r  i t s  oxygen, 
b a t t e r y ,  and water  s u p p l i e s .  

adding a t h i r d  cryogenic  oxygen tank  i n s t a l l e d  i n  a h e r e t o f o r e  
empty bay of t h e  s e r v i c e  module, a d d i t i o n  of an a u x i l l i a r y  
b a t t e r y  i n  t h e  s e r v i c e  module as a backup i n  case of f u e l  c e l l  
f a i l u r e ,  removal of d e s t r a t i f i c a t i o n  f a n s  i n  t h e  cryogenic  
oxygen t anks  and removal of thermosta t  swi tches  from t h e  
oxygen tank  h e a t e r  c i r c u i t s .  P rov i s ion  for stowage of an 
emergency f i v e - g a l l o n  supply of d r i n k i n g  water  has been 
added t o  the  command module. 

The Apollo 1 3  a b o r t  was caused by a s h o r t  c i r c u i t  and 

The major changes t o  t h e  command/service modules inc lude  

-more- 
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The t h i r d  oxygen tank  i s  i n  s e r v i c e  module s e c t o r  1 on 
t h e  oppos i t e  s i d e  of t h e  s p a c e c r a f t  from the  o t h e r  two t a n k s .  
An i s o l a t i o n  valve a l lows  t h e  t h i r d  t ank  t o  be i s o l a t e d  from 
the  f u e l  c e l l s  and from the o t h e r  two t a n k s  i n  an emergency, 
and t o  feed only t h e  command module environmental  c o n t r o l  
system. 

I n t e r n a l  oxygen tank w i r i n g  i s  now enc losed  i n  s t a i n l e s s  
s t e e l  condui t  i n s t e a d  of t h e T e f l o n  i n s u l a t i o n  p rev ious ly  
used, and a t h i r d  h e a t e r  element has been added t o  each t a n k .  
These h e a t e r s  may be tu rned  on one, two or t h r e e  at. a time 
i n s t e a d  of two h e a t e r s  on or o f f  a s  i n  e a r l i e r  tank:s. A 
sensor  has  been provided t o  read  the  h e a t e r  assemb1.y temper- 
a t u r e  and t h e  bulk temperature  senso r  has been r e l o c a t e d  t o  
improve i t s  accuracy .  Onboard and t e l eme te red  r eadou t s  for 
both senso r s  a r e  provided.  

aluminum t o  s t a i n l e s s  s t e e l ,  and a l l  p rev ious ly  so lde red  
j o i n t s  have been r ep laced  wi th  brazed j o i n t s .  

The oxygen t ank  q u a n t i t y  gauge probe was changed from 

The a u x i l i a r y  b a t t e r y  i n  s e r v i c e  module sector. 4 i s  a 
400-ampere-hour s i l v e r  ox ide /z inc  nonrechargeable  type  weighing 
135 pounds. The b a t t e r y  i s  i d e n t i c a l  t o  t h e  f o u r  l u n a r  module 
descent  s t a g e  b a t t e r i e s .  

The emergency command module water  supply c o n s i s t s  of 
f i v e  one-gallon p l a s t i c  bags wrapped i n  b e t a  c l o t h  and 
packaged i n  a stowage bag t o g e t h e r  w i t h  f i l l  hose ,  va lves ,  
and d r i n k i n g  nozz le .  The stowage bag i s  kept  i n  a l o c k e r  
on t h e  command module a f t  bulkhead. I n  some emergencies,  
powering down causes  low temperatures  and f r e e z i n g  of t h e  
water  i n  t h e  CM s t o r a g e  t ank .  Before , f r e e z i n g  occur s ,  t h e  
water bags would be f i l l e d .  P r i o r  t o  e n t r y ,  any  water  i n  
t h e  emergency water  supply w i l l  be dumped overboard through 
t h e  waste management system. 

l u n a r  module systems and subsystems i s  a v a i l a b l e  i n  r e f e r e n c e  
documents a t  query desks a t  K S C  and MSC News Cen te r s . )  

(Add i t iona l  d e t a i l e d  informat ion  on command module and 

-more- 
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Lunar Module (LM) 

The l u n a r  module i s  a two-stage v e h i c l e  des igned  for 
space  o p e r a t i o n s  near and on t h e  Moon. The l u n a r  module 
s t a n d s  22  f e e t  11 i n c h e s  h igh  and i s  31 f e e t  wide ( d i a g -  
o n a l l y  a c r o s s  l a n d i n g  gear.) The a s c e n t  and d e s c e n t  s t a g e s  
of  t h e  LM o p e r a t e  as a u n i t  u n t i l  s t a g i n g ,  when t h e  a s c e n t  
s t a g e  f u n c t i o n s  as a s i n g l e  s p a c e c r a f t  f o r  rendezvous and 
docking  w i t h  t h e  C M .  

s t a g e :  t h e  crew compartment, midsec t ion ,  and a f t  equipment 
b a y .  Only t h e  crew compartment and midsec t ion  are p r e s -  
s u r i z e d  ( 4 . 8  p s i g ) .  The cab in  volume i s  235 cub ic  f e e t  
( 6 . 7  cub ic  meters) .  The s t a g e  measures 1 2  f e e t  four i n c h e s  
h i g h  b y  1 4  f e e t  one l n c h  i n  diameter.  The a s c e n t  s t a g e  h a s  
six s u b s t r u c t u r a l  areas: crew compartment, m i d s e c t i o n ,  a f t  
equipment bay ,  t h r u s t  chamber a s s e m b l y  c l u s t e r  s u p p o r t s ,  
an t enna  s u p p o r t s ,  and thermal and micrometeoroid s h i e l d .  

Ascent Stage--Three main s e c t i o n s  make up the  a s c e n t  

The c y l i n d r i c a l  crew compartment i s  92  i n c h e s  ( 2 . 3 5  m )  
i n  diameter and 42 i n c h e s  ( 1 . 0 7  m )  deep.  Two f l i g h t  s t a t i o n s  
are equipped w i t h  c o n t r o l  and d i s p l a y  p a n e l s ,  armrests, body 
r e s t r a i n t s ,  l a n d i n g  a i d s ,  two f r o n t  windows, an overhead 
docking  window, and an a l ignment  o p t i c a l  t e l e s c o p e  i n  t h e  
c e n t e r  between t h e  two f l i g h t  s t a t i o n s .  The h a b i t a b l e  
volume i s  160 cub ic  f e e t .  

A t u n n e l  r i n g  a t o p  t h e  a s c e n t  s t a g e  meshes w i t h  t h e  
command module docking  l a t c h  assemblies. During docking,  
t h e  CM docking  r i n g  and l a t c h e s  are a l i g n e d  by  t h e  LM drogue 
and t h e  CSM probe .  

The dock ing  t u n n e l  ex tends  downward i n t o  t h e  m i d s e c t i o n  
16 i n c h e s  ( 4 0  em). The t u n n e l  i s  32 i n c h e s  ( 8 1  cm) i n  
diameter and i s  used for crew t r a n s f e r  between the  CSM and 
LM. The upper  h a t c h  on t h e  inboa rd  end o f  t h e  docking 
t u n n e l  opens inward and cannot  be  opened wi thou t  e q u a l i z i n g  
p r e s s u r e  on b a t h  h a t c h  s u r f a c e s .  

A thermal  and micrometeoroid s h i e l d  of  m u l t i p l e  l a y e r s  
of M y l a r  and a s i n g l e  t h i c k n e s s  of t h i n  aluminum s k i n  e n c a s e s  
t h e  e n t i r e  a s c e n t  s t a g e  s t r u c t u r e .  

were made t o  t h e  5 M  a s c e n t  s t a g e  t o  pe rmi t  power t r a n s f e r  
from LM t o  C M  a f t e r  LM d e s c e n t  s t a g e  s e p a r a t i o n .  

A s  a r e s u l t  of t h e  Apollo 1 3  miss ion ,  w i r i n g  p r o v i s i o n s  

-more- 
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DOCKING 

2 1  LUNAR SURFACE SENSING PROBE (3) 

LUNAR MODULE 
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Descent  S t a g e - J h e  d e s c e n t  s t a g e  c e n t e r  compartment 
houses  t h e  d e s c e n t  e n g i n e ,  and d e s c e n t  p r o p e l l a n t  t a n k s  
are housed i n  t h e  f o u r  bays  around t h e  e n g i n e .  Quadran t  I1 
c o n t a i n s  ALSEP. The r a d i o i s o t o p e  t h e r m o e l e c t r i c  g e n e r a t o r  
(RTG)  i s  e x t e r n a l l y  mounted. Quadran t  I V  c o n t a i n s  t h e  
MESA. The d e s c e n t  s t a g e  measures t e n  feet  seven i n c h e s  
h i g h  by 14 f e e t  one i n c h  i n  d i a m e t e r  and i s  encased  i n  t h e  

M y l a r  and aluminum a l l o y  thermal and micrometeoroid s h i e l d .  

The LM e g r e s s  p l a t f o r m  or "porch" i s  mounted on t h e  
forward  o u t r i g g e r  j u s t  below t h e  forward  h a t c h .  A l a d d e r  
e x t e n d s  down t h e  forward  l a n d i n g  g e a r  s t r u t  from t he  po rch  
for crew l u n a r  s u r f a c e  o p e r a t i o n s .  

The l a n d i n g  g e a r  s t r u t s  are re leased  e x p l o s i v e l y  and 
are ex tended  by s p r i n g s .  They p r o v i d e  l u n a r  s u r f a c e  l a n d i n g  
impact  a t t e n u a t i o n .  The main s t r u t s  a r e  f i l l e d  w i t h  c rush -  
a b l e  aluminum honeycomb for a b s o r b i n g  compression l o a d s .  
Foo tpads  37 i n c h e s  ( 0 . 9 5  m) i n  diameter a t  t h e  end of  each  
l a n d i n g  g e a r  p r o v i d e  v e h i c l e  s u p p o r t  on t h e  l u n a r  s u r f a c e .  

Each pad ( e x c e p t  forward  pad)  i s  f i t t e d  w i t h  a 6 8 - i n c k  
l o n g  l u n a r  s u r f a c e  s e n s i n g  probe which signals t h e  crew t o  
s h u t  down t h e  d e s c e n t  e n g i n e  upon c o n t a c t  w i t h  t h e  l u n a r  
s u r f a c e .  

The Apol lo  1 4  LM has a launch  weight  of  33,680 pounds. 

Ascent  s t a g e ,  d r y  4 , 6 9 1  l b s .  I n c l u d e s  water 
and oxy$en; no  

Descent  s t a g e ,  d r y  4 ,716  l b s .  crew 

R C S  p r o p e l l a n t s  ( l o a d e d )  633 l b s .  

DPS p r o p e l l a n t s  ( l o a d e d )  18,415 l b s .  

APS p r o p e l l a n t s  ( l o a d e d )  5,225 l b s .  

33,680 l b s .  

The weight  breakdown i s  as fo l lows :  

-more - 
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MANNED SPACE FLIGHT NETWORK 

The worldwide Manned Space F l i g h t  Network (MSFN) p r o v i d e s  
nea r ly  con t inuous  communications w i t h  t h e  a s t r o n a u t s ,  l a u n c h  
v e h i c l e ,  and s p a c e c r a f t  from l i f t o f f  t o  splashdown.  After  
t h e  f l i g h t ,  t h e  network w i l l  c o n t i n u e  t h e  l i n k  between E a r t h  
and t h e  Apollo expe r imen t s  on t h e  l u n a r  s u r f a c e .  

Space F l i g h t  C e n t e r ,  G r e e n b e l t ,  Md., unde r  t h e  d i r e c t i o n  of 
N A S A ' s  O f f i c e  of T rack ing  and Data A c q u i s i t i o n .  If t h e  Houston 
Miss ion  C o n t r o l  Cen te r  i s  s e r i o u s l y  impa i red  f o r  a n  ex tended  
t ime,  Goddard becomes t h e  emergency c o n t r o l  c e n t e r .  

w i t h  30- and 85-foot  a n t e n n a s ,  an i n s t r u m e n t e d  t r ack f ing  s h i p ,  
Vanguard, and f o u r  in s t rumen ted  a i r c r a f t .  For  Apollo 1 4 ,  t h e  
network w i l l  b e  augmented by  t h e  210-foot an tenna  s y s t e m  a t  
Golds tone ,  C a l i f .  

The MSFN i s  ma in ta ined  and o p e r a t e d  by  t h e  NASA Goddard 

The MSFN employs 11 ground t r a c k i n g  s t a t i o n s  equipped 

NASA Communications Network (NASCOM). The t r a c k i n g  n e t -  
work i s  l i n k e d  t o g e t h e r  by  t h e  N A S A  Communications Network. 
A l l  i n f o r m a t i o n  f lows  t o  and from MCC Houston and t h e  Apol lo  
s p a c e c r a f t  ove r  t h i s  communications s y s t e m .  

The NASCOM c o n s i s t s  of more t h a n  two m i l l i o n  c i r c u i t  miles, 
u s i n g  s a t e l l i t e s ,  submarine c a b l e s ,  l a n d  l i n e s ,  microwave 
s y s t e m s ,  and h i g h  f r equency  r a d i o  f a c i l i t i e s .  NASCOM c o n t r o l  
c e n t e r  i s  l o c a t e d  a t  Goddard. RegionaY communication s w i t c h i n g  
c e n t e r s  are i n  London; Madrid; Canber ra ,  A u s t r a l i a ;  Honolulu;  
and Guam. 

Three I n t e l s a t  communications s a t e l l i t e s  w i l l  be used  f o r  
Apollo 1 4 .  One s a t e l l i t e  ove r  t h e  A t l a n t i c  w i l l  l i n k  Goddard 
w i t h  Ascension I s l a n d  and t h e  Vanguard t r a c k i n g  s h i p .  Another 
A t l a n t i c  s a t e l l i t e  w i l l  p r o v i d e  a d i r e c t  l i n k  be tween Madrid 
and Goddard f o r  TV s i g n a l s  r e c e i v e d  from t h e  s p a c e c r a f t .  The 
t h i r d  s a t e l l i t e  ove r  t h e  mid -Pac i f i c  w i l l  l i n k  Carnarvon,  
Canberra ,  and H a w a i i  w i t h  Goddard th rough  a ground s t a t i o n  a t  
Brewster F l a t s ,  Wash. 

Miss ion  O p e r a t i o n s .  The Merritt I s l a n d  t r a c k i n g  s t a t i o n  
suDDorts Drelaunch t e s t s ,  t he  t e r m i n a l  countdown, as w e l l  
as- f o r  f l i g h t s  . 

-more- 
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The USNS Vanguard w i l l  perform t r a c k i n g ,  t e l eme t ry ,  and 
communication func t ions  f o r  t h e  launch phase and E a r t h .  o r b i t  
i n s e r t i o n .  Vanguard w i l l  be s t a t i o n e d  about  1,000 miles south- 
e a s t  of  Bermuda. 

During t h e  Apollo 1 4  TLI  maneuver, two Apollo Range 
Ins t rumen ta t ion  A i r c r a f t  ( A R I A )  w i l l  r e co rd  t e l eme t ry  d a t a  from 
Apollo and r e l a y  vo ice  communication between t h e  a s t r o n a u t s  
and t h e  Mission Cont ro l  Center a t  Houston. The A R I A  w i l l  be 
loca t ed  between A u s t r a l i a  and H a w a i i .  

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

Each of t h e  prime s t a t i o n s ,  l o c a t e d  a t  Golds tone ,  Madrid, 
and Canberra,  has a d u a l  system f o r  u se  when t r a c k i n g  the  
command module i n  l u n a r  o r b i t  and t h e  l u n a r  module i n  s e p a r a t e  
f l i g h t  p a t h s  or a t  r e s t  on t h e  Moon. These s t a t i o n s  a r e  
equipped w i t h  85-foot an tennas .  

For r e e n t r y ,  two A R I A  w i l l  be deployed t o  t h e  landing 
a r e a  t o  r e l a y  communications between Apollo and Mission Cont ro l  
a t  Houston and provide p o s i t i o n  informat ion  on t h e  Spacec ra f t  
a f t e r  t h e  b lackout  phase of r e e n t r y  has passed.  

T e l e v i s i o n  Transmissions.  Through t h e  journey t o  t h e  
Moon and r e t u r n .  t e l e v i s i o n  w i l l  be r ece ived  from t h e  space- 
c r a f t  a t  t h e  t h r e e  prime s t a t i o n s .  
antenna a t  Goldstone ( a  u n i t  of NASA’s Deep Space Network) w i l l  
augment t h e  t e l e v i s i o n  coverage while  Apollo 1 4  i s  nea r  and on 
t h e  Moon. 

I n  a d d i t i o n ,  t h e  2lb-foot 

For  c o l o r  TV, t h e  s i g n a l  must be converted a t  t h e  MSC 
Houston. A b l ack  and white  v e r s i o n  of t h e  c o l o r  s i g n a l  can be  
r e l e a s e d  l o c a l l y  from t h e  s t a t i o n s  i n  Spain and A u s t r a l i a .  

-more- 
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PROGRAM MANAGEMENT 

The Apol lo  Program i s  t h e  r e s p o n s i b i l i t y  of t h e  O f f i c e  
of Manned Space F l i g h t  (OMSF), Nat ional  A e r o n a u t i c s  and 
Space A d m i n i s t r a t i o n ,  Washington, D . C .  Dale D .  Myers i s  
A s s o c i a t e  A d m i n i s t r a t o r  for Manned Space F l i g h t .  

NASA Manned S p a c e c r a f t  Cen te r  (MSC), Houston, is  
r e s p o n s i b l e  for development of t h e  Apol lo  s p a c e c r a f t ,  f l i g h t  
crew t r a i n i n g ,  and f l i g h t  c o n t r o l .  D r .  Robert  R .  G i l r u t h  
i s  C e n t e r  D i r e c t o r .  

NASA M a r s h a l l  Space F l i g h t  C e n t e r  (MSFC), H u n t s v i l l e ,  
Ala., i s  r e s p o n s i b l e  for development of t h e  S a t u r n  Launch 
v e h i c l e s .  D r .  Eberhard  F. M .  Rees i s  Cen te r  D i r e c t o r .  

NASA John F.  Kennedy Space Cen te r  (KSC), F l a . ,  i s  
r e s p o n s i b l e  f o r  Apol lo /Sa turn  launch  o p e r a t i o n s .  
D r .  Kurt  H .  Debus i s  C e n t e r  D i r e c t o r .  

The NASA O f f i c e  of Track ing  and Data A c q u i s i t i o n  ( O T D A )  
d i r e c t s  t h e  program of t r a c k i n g  and d a t a  f low on Apo l lo .  
Gerald M .  T ruszynsk i  i s  A s s o c i a t e  A d m i n i s t r a t o r  for Track ing  
and Data A c q u i s i t i o n .  

NASA Goddard Space F l i g h t  C e n t e r  (GSFC), G r e e n b e l t ,  Md., 
manages t h e  Manned Space F l i g h t  Network and Communications 
Network. D r .  John F .  C la rk  i s  Cen te r  D i r e c t o r .  

The Department of  Defense i s  s u p p o r t i n g  NASA i n  Apo l lo  1 4  
d u r i n g  l aunch ,  t r a c k i n g  and r e c o v e r y  o p e r a t i o n s .  The A i r  Fo rce  
E a s t e r n  T e s t  Range i s  r e s p o n s i b l e  for range a c t i v i t l e s  d u r i n g  
l aunch  and down-range t r a c k i n g .  Recovery o p e r a t i o n s  i n c l u d e  t h e  
use of r e c o v e r y  s h i p s  and Navy and A i r  Fo rce  a i r c r a f t .  

-more- 
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NASA Headquarters 

D r .  Rocco A .  Petrone 

lo /Sa turn  O f f i c i a  .s - 

Apollo Program D i r e c t o r ,  OMSF 

Ches ter  M. Lee,(Capt. ,  USN, R e t . )  Apollo Mission Di rec to r ,  OMSF 

Robert B.  Sheridan Apollo 1 4  Mission Engineer ,  OMSF 

D r .  James W .  Humphreys, Jr., 
(Maj. Gen., USAF MC,  Re t . )  D i rec to r  of  L i f e  Sc iences ,  OMSF 

John K .  Holcomb, ( C a p t . ,  USN, Re t . )  D i r e c t o r  of Apo1l.o Operat ions,  

Lee R .  Scherer , (Capt . ,  USN, Ret . )  

James C .  Bavely 

Marsha l l  Space F l i g h t  Center 

E r i ch  W. Neubert 

R .  W .  Cook 

Lee B.  James 

D r .  F. A .  Speer 

Richard G .  Smith 

Matthew W. Urlaub 

W i l l i a m  F. LaHatte 

Charles  H.  Meyers 

F rede r i ch  Duerr 

W i l l i a m  D .  Brown 

-more- 

OMSF 

D i r e c t o r  o f  Apollcr Lunar  

Chief  o f  Network Operat ions 

Exp lo ra t ion ,  OMSF 

Branch, OTDA 

Deputy Center  D i r e c t o r ,  

Deputy Center  D i rec to r ;  

D i r e c t o r ,  Program Management 

Manager, Mission Operat ions 

Manager, Sa tu rn  Prsogram Of f i ce  

Manager, S-IC Stage,  Sa tu rn  
Program Of f i ce  

Manager, S-I1 Stage,  Sa turn  
Program Of f i ce  

Manager (Ac t ing ) ,  S-IVB Stage ,  
Sa turn  Program Of f i ce  

Manager, Instrument  Unit ,  
Sa tu rn  Program Off ice  

Manager, Engine Program Of f i ce  

Te chni  ca 1 (Acting ) 

Man age men t 

O f f  i c e  
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Kennedy Space Center  

Miles J .  Ross Deputy Center  D i rec to r  

Walter J .  Kapryan D i r e c t o r  of  Launch Opera t ions  

Raymond L .  C l a r k  D i r e c t o r  of Technica l  Support  

B r i g .  Gen. Thomas W .  Morgan, (USAF) Apollo/Skylab Program Manager 

D r .  Robert  H .  Gray  

D r .  Hans F .  Gruene 

Deputy D i r e c t o r ,  Launch 
O p e r a t i o n s  

D i r e c t o r ,  Launch Vehicle  
Operat ions 

John J .  Williams Dire c t o r ,  Spacec ra f t  Opera t i on s 

Paul  C.  Donnelly Launch Operat ions Manager 

Isom A .  R i g e l l  Deputy D i r e c t o r  for Engineer ing  

Manned Spacec ra f t  Center  

D r .  Chr i s topher  C .  Kraft ,  Jr. Deputy Center  D i r e c t o r  

Col. James A .  McDivitt ,  (USAF) Manager, Apollo S p a c e c r a f t  

Donald K .  S l ay ton  D i r e c t o r ,  F l i g h t  C r e w  Opera t ions  

Program 

Sigurd A .  S joberg  

M .  P .  Frank 

Milton L.  Windler 

Gerald G r i f f i n  

Eugene F. Kranz 

D r .  Char les  A .  B e r r y  

D i rec to r ,  F l i g h t  Opera t ions  

F l i g h t  D i r e c t o r  

F l i g h t  D i r e c t o r  

F l i g h t  D i r e c t o r  

F l i g h t  D i r e c t o r  

D i rec to r ,  Medical Research 
and Opera t ions  

-more- 



Goddard Space F l i g h t  Center 

Ozro M. Covington 

W i l l i a m  P .  Varson 

H.  W i l l i a m  Wood 

Tecwyn Roberts 

L. R .  S t e l t e r  
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Direc to r  of Manned F l i g h t  
support  

Chief,  Manned F l i g h t  Planning 

Chief,  Manned F l i g h t  Operations 

Chief, Manned F l i g h t  

Chief NASA Communications 

& Analysis Div is ion  

Divis ion 

Engineering Division 

Divis ion  

Department of Defense 

Maj. Gen. David M. Jones, (USAF) DOD Manager of Manned Space 
F l i g h t  Support Operations,  
Commander of USAF Eastern 
T e s t  Range 

Space F l i g h t  Support Operations,  
Commander Task Force 140, 
A t l a n t i c  Recovery Area 

Rear Adm. Donald C.  Davis, ( U S N )  Commander Task Force 1 3 O Y  
P a c i f i c  Recovery Area 

Col. Kenneth J .  Mask, (USAF) Direc tor  of  DOD Manned Space 
F l i g h t  Support Off ice  

Brig.  Gen. Frank K.  Everest,(USAF) Commander Aerospace Rescue and 
Recovery Serv ice  

Rear A d m .  Wm. S. Guest, (USN) Deputy DOD Manager of Manned 

-more- 
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CONVERSION TABLE 

Multiply 

Distance: 
feet 

meters 

kilometers 

kilometers 

statute miles 

nautical miles 

nautical miles 

statute miles 

statute miles 

Velocity: 
feet/sec 

meters/sec 

meters/sec 

feet /sec 

feet/sec 

statute miles/hr 

nautical miles/hr 

km/hr 
(knots) 

Liquid measure, weight: 
gallons 

liters 

pounds 
kilograms 

Volume : 
cubic feet 

Pressure: 
pounds/sq. inch 

0.3048 

3.281 

3281 

0.6214 

1.609 

1.852 

1.1508 

0.86898 

1760 

0.3048 

3.281 

2.237 

0.6818 

0.5925 

1.609 

1.852 

0.6214 

3.785 

0.2642 

0.4536 
2.205 

0.02832 

70.31 

To Obtain - 

meters 

feet 

feet 

statute miles 

kilometers 

kilometers 

statute miles 

nautical miles 

yards 

meters/sec 

feet/sec 

statute mph 

statute miles/hr 

nautical miles/hr 

km/hr 

km/hr 

statute miles/hr 

liters 

gallons 

ki 1 ogr ams 
pounds 

cubic meters 

grams/sq. cm 

-end- 
N A S A - K S C  J A N l l l  


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

