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MEMORANDUM FOR FILE 

The Apollo 15 Systems Debr ie f ing  w a s  he ld  a t  MSC 
on August 18 and 1 9 ,  1971 .  T h e  purpose of t h e  d e b r i e f i n g  
i s  t o  complement o r  c l a r i f y  remarks recorded by t h e  c r e w  i n  
t h e i r  t e c h n i c a l  d e b r i e f i n g  i n  areas t h a t  are p e r t i n e n t  t o  
systems problems. The  agenda i s  l i s t e d  i n  t h e  attachment.  
A summary of t h e  d i scuss ion  by s u b j e c t  matter fol lows.  

Launch Vehicle  

There were no s i g n i f i c a n t  launch v e h i c l e  anomalies. 
The  c r e w  no t i ced  a s l i g h t  1 0  t o  1 2  cps s teady  low amplitude 
o s c i l l a t i o n  throughout t h e  S - I 1  and S-IVB burns.  The f a c t  
t h a t  t h i s  w a s  no t i ced  a t  a l l  by the c r e w  w a s  a t t r i b u t e d  t o  
t h e  q u i e t e r ,  smoother ope ra t ion  of  the AS-510 v e h i c l e  compared 
t o  e a r l i e r  launch v e h i c l e s .  Hence, the minor motions such as 
t h i s  12-cycle o s c i l l a t i o n  became more no t i ceab le .  T h e  TU s ta te  
v e c t o r  was updated s a t i s f a c t o r i l y  p r i o r  t o  TLI .  The reason fo r  
t h e  I U  e r r o r  which n e c e s s i t a t e d  t h e  update i s  s t i l l  under i n -  
v e s t i g a t i o n .  The t r a n s l u n a r  i n j e c t i o n  burn w a s  very  nominal. 
The ground c a l l e d  up a three-second e a r l y  shutdown. This w a s  
due t o  a higher- than-predicted launch v e h i c l e  performance. 
T h e  c r e w  w a s  s u r p r i s e d  a t  t h e  S-IVB PU s h i f t  a t  one minute 
i n t o  the burn s i n c e  it w a s  no t  l i s t e d  i n  t h e i r  f l i g h t  p l an  as 
w a s  t h e  PU s h i f t  dur ing  t h e  launch phase. MSFC volunteered  t o  
ho ld  a s p e c i a l  launch veh ic l e  c r e w  b r i e f i n g  s e s s i o n  c l o s e  t o  
launch day t o  p i ck  up such i t e m s ,  b u t  Scot t  d i d n ' t  feel  i t  
would be w o r t h  the c r e w  t r a i n i n g  t i m e .  

Lunar Roving Vehicle  

The LRV experienced a number of anomalies. None of 
these prevented the  success fu l  deployment and ope ra t ion  of t h e  
LRV. During the  i n i t i a l  phase of  deployment t h e  crew no t i ced  
tha t  both  suppor t  a r m  l a t c h  mechanisms w e r e  un la tched-  De- 
ployment w a s  completed manually. A f t e r  t h e  LRV w a s  on t h e  
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ground n e i t h e r  t he  sadd le  nor  the t e l e scop ing  rods would d i s -  
connect.  The c r e w  manipulated t h e  LRV u n t i l  t h e  sadd le  could 
be disconnected.  T h e  MSFC personnel  f e l t  t h i s  w a s  n o t  the  
proper  procedure; they f e l t  ope ra t ing  t h e  backup release c a b l e  
would have r e l e a s e d  t h e  veh ic l e .  The crew assured  t h e  MSFC 
people t h a t  t hey  had t r i e d  the  backup release cab le  t o  no 
a v a i l .  During a c t i v a t i o n  t h e  f r o n t  s t e e r i n g  w a s  found t o  be 
inope ra t ive .  Cycling t h e  switches d i d  nothing.  Hence, f o r  
t h e  e n t i r e  f i r s t  EVA rear s t e e r i n g  only  w a s  used. P r i o r  t o  
EVA-2 the  switches w e r e  cycled again.  T h i s  t i m e  t h e  f r o n t  
s t e e r i n g  worked. S c o t t  at tempted t o  d r i v e  w i t h  f r o n t  s t e e r i n g  
only ,  b u t  the  r e a r  wheels would n o t  remain centered .  Conse- 
quen t ly ,  t h e  rest of t he  EVA w a s  performed w i t h  t h e  double 
s t e e r i n g  engaged, even though S c o t t  would have p r e f e r r e d  f r o n t  
s t e e r i n g  only.  

The m o s t  s e r i o u s  problem wi th  t h e  LRV w a s  t h e  seat  
b e l t  arrangement. Both b e l t s  w e r e  too s h o r t  and had a tendency 
t o  hang up. Both crewmen i n s i s t e d  on some kind of redes ign  
p r i o r  t o  Apollo 1 6 .  There were o t h e r  minor equipment problems 
such a s  loose cab le s ,  meters too hard t o  read and s t i f f  s w i t c h e s .  

LRV performance exceeded S c o t t ' s  expec ta t ions .  Scott  
g e n e r a l l y  drove t h e  LRV a s  f a s t  as i t  would go, reaching  peak 
speeds of 13  Kph, and maintaining an average speed of 9 t o  1 0  
Kph. P a r t i c u l a r l y  impressive was t h e  LRV performance on s l o p e s .  
Scot t  d i d  mention t h a t  d r i v i n g  took a l l  h i s  a t t e n t i o n  and t h a t ,  
a l though d u s t  w a s  no factor i n  v i s i b i l i t y ,  the  subdued craters 
w e r e  troublesome f o r  naviga t ing  a pa th .  S c o t t  had t r o u b l e  see- 
i n g  1 meter craters a t  3 meters d i s t a n c e .  General ly  he drove 
as f a s t  as p o s s i b l e  slowing only t o  make t u r n s .  Occasional ly  
he tu rned  t o o  qu ick ly  and ended up s l i d i n g  i n t o  a crater.  S c o t t  
f e l t  t h a t  he w a s  never a i rbo rne ,  b u t  I rwin  co r rec t ed  t h a t  impres- 
s i o n .  During t h e  "Grand P r i x "  which S c o t t  drove w h i l e  I rwin  
took p i c t u r e s ,  Scot t  went a i rborne  a t  l e a s t  once. S ince  he 
d i d n ' t  feel  it then ,  there is  specu la t ion  whether t h e  LRV w a s  
a i r b o r n e  a t  o t h e r  t i m e s  dur ing t h e  t r a v e r s e s .  Scot t  commented 
t h a t  the LRV braking  w a s  a l s o  bet ter  than he a n t i c i p a t e d .  The 
LRV stopped from f u l l  speed wi th in  t w o  v e h i c l e  l eng ths .  

CSM and LM ECS 

The f irst  ques t ion  asked was where d id  t h e  d i r t  go? 
The LM cab in  w a s  f i l t h y  w i t h  d u s t  a f t e r  EVA-1, b u t  upon awaking 
the nex t  day it appeared t h a t  t h e  d u s t  disappeared.  The so lu-  
t i o n  seemed t o  be a combination of c l ean ing  v i a  t h e  ECS loop 
and t h e  crew g e t t i n g  used t o  t h e  musty luna r  d u s t  s m e l l .  
During t h e  LM water l eak ,  t h e  ground suppor t  team n o t i c e d  t h e  
w a t e r  flow which they a t t r i b u t e d  t o  PLSS recharging.  I t  w a s  
later when t h e  crew announced t h a t  they a c t u a l l y  w e r e  recharg ing  
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t h e  PLSS, t h a t  t h e  ground r e a l i z e d  t h e r e  must be a l eak .  The 
s u i t  d ry ing  procedure worked w e l l  and, i n  f a c t ,  t h e  s u i t  d ry ing  
conf igu ra t ion  i s  a q u i e t e r  one than t h e  LM s l e e p  conf igu ra t ion .  
The CSM-ECS worked very w e l l .  The cabin  f a n s  w e r e  r equ i r ed  to 
be on a l l  t h e  way home t o  c lean  t h e  d u s t  from the  a i r .  
f i c a n t  amount of water  poured from t h e  docking tunne l  a t  e n t r y .  
A c e r t a i n  amount i s  expected to  accumulate dur ing  the  pre-en t ry  
chill-down, b u t  no one to ld  t h e  c r e w  wipe t h e  water up. Con- 
t r a r y  t o  pre-mission w o r r i e s ,  t h e  u r i n e  dump never  d i d  f r e e z e  
dur ing  t h e  f l i g h t .  

A s i g n i -  

The i n f l i g h t  EVA went  very w e l l .  A t  no t i m e  d i d  
Worden f e e l  w a r m  o r  uncomfortable. The  a c t u a l  t i m e s  r equ i r ed  
f o r  t h e  EVA t a s k s  agreed q u i t e  w e l l  wi th  t h e  p red ic t ed  t i m e s .  
There w e r e  no s u r p r i s e s  as t h e  a c t u a l  e x e r c i s e  went e x a c t l y  as 
t h e  t r a i n i n g  had p red ic t ed .  Worden was q u i t e  d i sappoin ted  t h a t  
o ther  tasks w e r e  n o t  proposed whi le  he was ou t .  N o  contaminate 
o r  RCS r e s i d u e  was no t i ced  around t h e  SIM bay or  o ther  par t s  of 
t h e  S M .  An a n a l y s i s  of t h e  a c t u a l  RCS du ty  cyc le  and r e l a t e d  
contaminate r e s idue  has  no t  been done, b u t  i t  appears the resi- 
due i s  less than had been predic ted .  The sun/spacecraf t  S I M  
bay r e l a t i v e  a t t i t u d e  w a s  s a t i s f a c t o r y  f o r  s ee ing  i n  t h e  S I M  
bay, b u t  areas o u t s i d e  of  the  SIM bay w e r e  i n  deep shadow. 
Worden recommended changing the  requirement on t h e  sun space- 
c r a f t  a t t i t u d e  t o  inc lude  the lower h a n d r a i l  i n  t h e  i l l umina ted  
area. 

PLSS and Lunar Surface  EVA'S 

The new s u i t  and PLSS worked q u i t e  w e l l  and t h e  c r e w  
f e l t  very much a t  home i n  the s u i t  d e s p i t e  t h e  s o r e  f i n g e r s .  
There w e r e  a number of minor problems. I r w i n ' s  PLSS antenna 
broke off  and w a s  r e p a i r e d  by t ap ing  i t  down on t h e  PLSS. T h e  
antenna had a n i ck  i n  it t h a t  appeared t o  have been there even 
p r i o r  t o  f l i g h t .  T h i s  n ick  w a s  taped and t h e  antenna broke 
o f f  a t  a d i f f e r e n t  p l ace .  The b e s t  guess f o r  when t h e  antenna 
w a s  broken w a s  when I r w i n  stepped on t h e  OPS/antenna p r i o r  t o  
t h e  second s l e e p  per iod .  Communications were adequate even 
w i t h  t h e  antenna n o t  deployed. 

I n  an a t tempt  t o  save t i m e ,  both t h e  PLSS-oxygen and 
water were recharged s imultaneously,  b u t ,  due t o  a s h o r t  oxygen 
l i n e ,  t h e  PLSS was t i l t e d  t o  make t h e  connection. This tilt 
r e s u l t e d  i n  an incomplete water charge r e q u i r i n g  a recharge  
subsequent ly .  

i n f r e q u e n t l y .  
v e r y  c l o s e l y  and, t h e r e f o r e ,  t hey  d i d n ' t  need t o  read them o f t e n .  

Both S c o t t  and Irwin read  t h e i r  EMU parameters very  
They both  f e l t  the ground w a s  monitoring t h i n g s  
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I t  w a s  even suggested t h a t  t hese  parameter meters could be 
e l imina ted  or  a t  l ea s t  p u t  i n  a less conspicuous p o s i t i o n  i n  
t h e i r  f i e l d  of view s i n c e  t h e y  are backup dev ices  rather than  
prime data  sources .  

The s u i t s  had a number of minor des ign  d e f i c i e n c i e s .  
The s u i t  g loves tend  t o  s t r e t c h  wi th  use  and hence are too loose 
f o r  f i n e  f i n g e r  d e x t e r i t y .  Even when f i r s t  used t h e  f i t  can 
only be made optimum f o r  e i t h e r  a r m s  extended o r  arms n o t  ex- 
tended. Scot t  t i gh tened  h i s  glove f i t  f o r  arms n o t  extended 
and consequently i n j u r e d  h i s  f i n g e r s  wi th  t he  e x t r a  t i g h t  f i t  
i n  t h e  arms extended mode. Both a s t r o n a u t s  experienced s o r e  
hands dur ing  EVA. T h e  p r o t e c t i v e  gloves w e r e  necessary  for  t h e  
d r i l l i n g  o p e r a t i o n ,  b u t  they impair d e x t e r i t y .  Scot t  f e l t  h i s  
l e g  motion w a s  cons t r a ined  by the  s u i t  such t h a t  he could n o t  
t a k e  as long a str ide a s  he f e l t  would o therwise  be p o s s i b l e .  
Scot t  no t i ced  t h a t  h i s  a r m  and shoulder  g o t  q u i t e  warm when 
exposed t o  the  sun f o r  extended l eng ths  of t i m e .  The c r e w  
t r ied  t o  avoid knee l ing  on the l u n a r  s u r f a c e  as much a s  p o s s i b l e .  
This w a s  necessary because i t  is  very d i f f i c u l t  t o  main ta in  
ba lance  i n  t h i s  p o s i t i o n  and d i f f i c u l t  t o  g e t  back up without  
a s s i s t a n c e .  The f r u i t  s t icks  w e r e  g r e a t  and t h e  water was use- 
f u l  excep t  t h a t  t h e  va lve  on the  water  bag c o n s t a n t l y  mal- 
funct ioned.  Backing o u t  of t h e  LM w a s  a problem. Some type  
of cu f f  mirror was suggested t o  provide rear v i s i b i l i t y .  

Displays and Controls  

I n  t h e  main, a l l  d i s p l a y s  and c o n t r o l s  worked q u i t e  
s a t i s f a c t o r i l y .  During t h e  te rmina l  phase braking t h e  LM radar 
i n d i c a t o r  needles  w e r e  n o t  func t ion ing ,  b u t  a t t i t u d e s  from t h e  
e i g h t - b a l l  and v i s u a l  l i ne -o f - s igh t  r a t e s  w e r e  s u f f i c i e n t  t o  
complete t he  rendezvous. An explana t ion  of the  f a i l u r e  w a s  n o t  
o f f e r e d .  

T h e  crew confirmed t h a t  there w e r e  no loose  o b j e c t s  
i n  t h e  LM t h a t  could have caused t h e  broken g l a s s  on t h e  landing  
radar t a p e  meter. 

The SPS t h r u s t  l i g h t  w a s  f i r s t  no t i ced  t o  be on r i g h t  
a f t e r  t r a n s p o s i t i o n  and docking. The workaround s o l u t i o n  worked 
ve ry  w e l l .  The c r e w  f i r s t  had t o  pound t h e  panel  t o  make t h e  
l i g h t  come on, b u t  l a te r  on could g e t  the l i g h t  on by manipula- 
t i n g  t h e  s w i t c h .  
e n t r y .  

The l i g h t  d i d  come on and s t ayed  on dur ing  

Because t h e  CM AC l i g h t i n g  buss  w a s  o f f  f o r  most of 
t h e  f l i g h t ,  t h e  Mission Events T i m e r  was  n o t  a v a i l a b l e .  Hence, 
Worden had no onboard r e fe rence  for ground e lapsed  t i m e  (GET) .  
Worden and MCC attempted t o  communicate f l i g h t  p lan  updates  
u s i n g  local  Houston t i m e ,  b u t  t h e  f l i g h t  p lan  i s  l is ted only 
i n  GET and t h e r e  w a s  a con t inua l  t i m e  problem. 
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CSM/LM Electr ical  Power  and Propuls ion Systems 

There w e r e  no s i g n i f i c a n t  anomalies t h a t  had n o t  
been f u l l y  covered elsewhere.  The only  ques t ion  raised w a s  
a b e t t e r  d e f i n i t i o n  of t h e  descent  engine s k i r t  buckl ing.  
Sco t t  descr ibed  t h i s  as a wrinkle  r i d g e  completely around 
the circumference which should be q u i t e  n o t i c e a b l e  i n  t h e  
photos.  H e  also claimed t h a t  t h e r e  w a s  c l ea rance  between 
t h e  nozz le  and the ground a l l  the way around. 

S c i e n t i f i c  Instrument  Module (SIM) Experiments 

The t ime l ine  w a s  crowded a t  t i m e s  and t h e  c o n t r o l  pane l  i s  
poorly designed,  e.g., the  i n d i c a t o r s  read  gray i n  both  t h e  
stowed and ope ra t e  p o s i t i o n s ,  so t h a t  un le s s  t he  crew has 
remembered which way they  were l a s t  reconf igured ,  there i s  no 
way t o  determine t h e  experiment s t a t u s .  

General ly  t h e  S I M  experiments opera ted  as adve r t i s ed .  

The laser altimeter malfunctioned i n  f l i g h t .  During 
i n s p e c t i o n s  n e i t h e r  the LM crew nor  Worden could see any e x t e r -  
n a l l y  obvious problem w i t h  t he  u n i t .  The V/H sensor  on t h e  pan 
camera seemed p e r f e c t l y  clear and c lean .  There was also no 
obvious reason for t h e  mapping camera t o  j a m  i n  t he  extended 
p o s i t i o n .  Worden checked t h e  c l ea rances  between the  cover 
and the  camera and around the  edges f o r  some b inding  f o r e i g n  
m a t e r i a l ,  b u t  found nothing.  Worden examined t h e  mass spec  
t o  see why it had n o t  r e t r a c t e d  proper ly .  H e  no t i ced  t h a t  t he  
guidepins  w e r e  through t h e  gu ides lo t s  so  t h a t  retract  should 
have been poss ib l e .  The system e x p e r t s  expla ined  t h a t  u n l e s s  
c y l i n d r i c a l  p a r t  of guidepin could be seen ,  t h e  re t ract  was n o t  
complete. Worden w a s n ' t  q u i t e  s u r e  whether he could see t h a t  
p a r t  of t h e  guidepins .  

CSM/LM Guidance, Navigat ion,  Cont ro l ,  Landing and Rendezvous 
Radars 

Both t h e  CSM and LM guidance systems opera ted  wi thout  
problems. The ORDEAL u n i t  worked b u t  w a s  very loose ly  mounted 
t o  t h e  CM suppor t .  The systems people expla ined  t h a t  they had 
t r i e d  t o  process  a f i x  t o  t h a t  mounting ear l ier ,  b u t  i t  had 
been r e j e c t e d .  Most of t h e  ques t ions  w e r e  d i r e c t e d  t o  e x a c t l y  
how Worden performed t h e  horizon s i g h t i n g s  f o r  t h e  r e tu rn - to -  
earth-without-MSFN mode because he r e a l l y  d i d  so very  w e l l .  
Worden expla ined  t h a t  t h e  t r a i n i n g  a t  t h e  MIT f a c i l i t y  w a s  
i n v a l u a b l e  and t h a t  the  s i g h t i n g s  as executed were r e a l l y  a 
two-man job w i t h  Scot t  c o n t r o l l i n g  a t t i t u d e  w h i l e  Worden d i d  
t h e  s e x t a n t  s i g h t i n g s .  
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The rendezvous r ada r  would n o t  lock up dur ing  LM 
a s c e n t ,  b u t  it d i d  lock up a f t e r  i n s e r t i o n .  One p o s s i b l e  
reason o f f e r e d  was t h a t  t h e  rendezvous radar t ransponder  had 
an abnormally slow warm-up t i m e .  
p r i o r  t o  i n s e r t i o n .  

T h e  VHF ranging d i d  work 

ALSEP, Lunar Surface  D r i l l  and Lunar Surface  Equipment 

t i m e  and e f fo r t .  
d r i l l i n g  ope ra t ion  f o r  t h e  hea t  flow experiment went very w e l l .  
H e  es t imated  t h a t  he h i t  s o l i d  rock a t  three f e e t  on t h e  f i rs t  
h o l e  and a t  t w o  f e e t  f o r  t h e  second ho le .  
heat flow probes he could f e e l  t h e  f i r s t  probe h i t  bottom, b u t  
t h e  second probe d i d  not .  He could n o t  see any reason f o r  an 
o b s t r u c t i o n  i n  t h e  second hole ,  b u t  he could feel  t h e  probe 
hang up. H e  d i d n ' t  w a n t  t o  push t h e  probe too hard f o r  fear 
it might break. S c o t t  mentioned t h a t  t h e  d r i l l  to rque  v a r i e d  
a s  t h e  d r i l l  pene t r a t ed  d i f f e r e n t  l a y e r s .  Coring w a s  no t  t oo  
d i f f i c u l t  o t h e r  t h a n  f o r  h i s  tendency t o  push o r  l ean  on t h e  
d r i l l  t o o  hard t o  a t tempt  t o  save  t i m e .  T h e  d r i l l  d i d  c u t  
through t h e  harder rock b u t  only a t  a s l o w  r a t e .  
c o r e  o u t  w a s  a tremendous chore. Scot t  d i d  t r y  t o  use t h e  
power-on mode t o  assist  t h e  e x t r a c t i o n  b u t  it d i d  n o t  work .  
A r e v e r s e  d r i l l  mode w a s  suggested b u t  the systems people  
po in t ed  o u t  t h a t  t h e  core  s t e m s  only screw toge the r  one way 
and a r eve r se  mode would unscrew t h e  s t e m  segments. The ex- 
t r a c t i o n  method used w a s  t o  p u l l  t h e  t o t a l  core o u t  w i th  t h e  
d r i l l  by sheer human s t r e n g t h  and then use  t h e  v i s e  t o  break 
t h e  cores  a p a r t .  A simple l e v e r  device w a s  suggested t o  a s s i s t  
t h i s  ope ra t ion .  
s i b l e  d r i l l  f i x e s  b u t  S c o t t  caut ioned t h e m  t h a t  the Apollo 1 5  
s i t e  might be q u i t e  d i f f e r e n t  than other si tes and t h a t  f i x e s  
should be reviewed i n  the  contex t  of other  p o t e n t i a l  s o i l  con- 
d i t i o n s .  

As i s  w e l l  known, t h e  l u n a r  s u r f a c e  d r i l l  took much 
S c o t t  explained t h a t  t h e  f i r s t  p a r t  of  t h e  

When p lac ing  the  

Ge t t ing  t h e  

The systems people suggested a number of pos- 

The ALSEP deployed q u i t e  w e l l .  Minor problems w e r e :  

Normally a s h o r t i n g  plug 
s t u c k  Boyd b o l t s  on the  S I D E ,  no d u s t  covers  on t h e  LSM, broken 
deployment lanyard on the  sunshie ld .  
i s  engaged i n  t h e  c e n t r a l  s t a t i o n  so t h a t  power i s  n o t  supp l i ed  
from the  RTG power p l a n t  t o  c e n t r a l  s t a t i o n  u n t i l  t h e  a s t r o n a u t  
deployed and a l igned  the ALSEP antenna. During t h e  i n i t i a l  de- 
ployment it appeared t h a t  Irwin had r e l e a s e d  t h e  s h o r t i n g  plug 
prematurely and a s i g n a l  was rece ived  by MSFN. T h e  s h o r t i n g  
p l u g  anomaly may be explained by ground procedures a t  Canary 
I s l a n d  as it was t h e  only s t a t i o n  reading  an r-f  s i g n a l  on t h e  
ALSEP frequency when data  should n o t  have been t r ansmi t t ed .  
There w e r e  a number of minor l u n a r  s u r f a c e  equipment problems. 
Both Yo-yo's broke. The  f l i g h t  YO-YO'S used s t r i n g  w h i l e  t h e  
t r a i n i n g  u n i t s  used metal  cable .  S c o t t  recommended t h a t  t h e  
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c r e w  e i t h e r  t r a i n  w i t h  f l i g h t  u n i t s  o r  f l y  w i t h  t h e  t r a i n i n g  
u n i t s !  N o  one i n  t h e  audience could o f f e r  an exp lana t ion  of 
why they  are d i f f e r e n t .  Obviously, t h e  gnomon needs a damper. 
I t  never  d i d  damp o u t  when requi red .  
t h e  gnomon d i d  have a damper a t  one t i m e  b u t  it w a s  removed. 
Both Scot t  and Irwin thought  t h e  luna r  equipment conveyor w a s  
a l o t  of t r o u b l e  fo r  nothing.  S p e c i f i c a l l y ,  it dumps d i r t  
everywhere, e s p e c i a l l y  on t h e  CDR. Scott  f e l t  he could c a r r y  
eve ry th ing  up t h e  l adde r  without  a s s i s t a n c e .  I rwin  wasn ' t  a s  
s u r e ,  b u t  agreed one probably could do it by us ing  a w r i s t  
t e t h e r .  

It w a s  mentioned t h a t  

Communications and Telev is ion  

All communications were great. One CM l igh twe igh t  
headse t  w a s  broken. Perhaps a s p a r e  might be provided on t h e  
nex t  f l i g h t .  Scot t  w a s  asked a number of ques t ions  r e l a t i n g  
t o  a p o t e n t i a l  f i x  t o  the  LRV antenna t o  provide  t e l e v i s i o n  
wh i l e  i n  motion. Scot t  f e l t  the antenna alignment s i g h t  could 
be improved. Alignment using t h e  AGC meter w a s  s a t i s f a c t o r y  
b u t  s l o w .  However, as a backup method t h e  AGC meter w a s  q u i t e  
s a t i s f a c t o r y .  
t h e  LRV, t h e  crew d i d  n o t  hear  any no i se  b u r s t s ,  i n d i c a t i n g  
t ha t  they never  l o s t  t h e  upl ink  even though t h e  TV p i c t u r e  
was l o s t .  S c o t t  thought he  could see d i s c o l o r a t i o n  due t o  
heat  on both  t h e  camera and t h e  LCRU. 

During t h e  one test us ing  t h e  TV while  d r i v i n g  

Ent ry  

The c r e w  descr ibed  e n t r y  as q u i t e  nominal up t o  t h e  
c a l l  t h a t  one chute  f a i l e d .  They took e x c e l l e n t  p i c t u r e s  of 
t h e  e n t r y  systems deployment sequence b u t  t h e  photography 
s topped p r i o r  t o  t h e  c r i t i c a l  t i m e  when one main chute  f a i l e d .  
Worden could see t h e  h e a t  s h i e l d  go above t h e  deployed drogue 
chu te s  and he f e l t  it d i d  not r e c o n t a c t  any o f  t h e  chutes .  
I t  w a s  sometime a f te r  t h e  end of t h e  RCS dump cyc le  t h a t  t h e  
c r e w  no t i ced  a high ra te  of f a l l  and looked o u t  and s a w  t h e  
f a i l e d  chute .  They were not s u r e  of any of the times of 
e v e n t s  as they t r a i n  f o r  a deployment sequence r a t h e r  than 
s p e c i f i c  event  t i m e s .  T h e  systems people  s t i l l  had no s u r e  
answer t o  t h e  chute  f a i l u r e  ( the  f a i l e d  chute  was n o t  recovered) .  
They have examined t h e  one good chute  which w a s  recovered and 
have discovered t h a t  one of s i x  riser clamps was broken. The 
capsu le  motion a t  landing  was down, up and stop--no h i n t  of  
anyth ing  b u t  S t a b l e  I pos i t i on .  

C a m e r a s  

As usua l  t h e  cameras caused some problems. The l u n a r  
s u r f a c e  1 6  mm camera experienced a g r e a t  number of jammed f i l m  
magazines. Only one magazine worked t o t a l l y .  The a s t r o n a u t s  
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f e l t  t h a t  t h e  t r o u b l e  was w i t h  the  f i l m ,  n o t  the camera. The 
LMP Hasselblad f a i l e d  dur ing  t h e  FXA, b u t  was subsequent ly  
f ixed .  S c o t t  f e l t  t h a t  l u n a r  d i r t  w a s  t h e  c u l p r i t .  H e  recom- 
mended some kind of a p r o t e c t i v e  covering over  t h e  camera body 
t o  p r o t e c t  it from d i r t .  Both crewmen recommended doing away 
w i t h  t h e  handle  and t r i g g e r  f o r  t h e  cameras and save t h e  weight.  
The 500 mm camera worked w e l l .  S c o t t  h e l d  t h e  camera by t h e  
l e n s  body and s t a b i l i z e d  t h e  camera by p l a c i n g  it a g a i n s t  h i s  
helmet v i s o r .  Almost a l l  t h e  500 mm p i c t u r e s  w e r e  e x c e l l e n t  
wi thout  image smear. T h e  LM 1 6  mm camera and t h e  LMP Hassel- 
b l a d  cameras were r e tu rned .  

K.  E .  Martersteck 

2013-pER-jab KEM 



SYSTEMS DEBRIEFING SCHEDULE 

R + 11 DAYS 

August 18, 1971 

9 :OO - 9:30 Launch Vehicle and ~Wergency  Detect ion System 

9:30 - 10:15 Lunar' Rover Vehicle 

10~15 - 7.0:45 

10:45 - 1 2 : O O  ' 

12:oo - 1:oo Lunch 

CSM/LM Environmental Control  System 

PLSS and Lunar Surface EVA'S 

1:OO - 1:30 CSM/LM C r e w  S t a t i o n  , Displays and Cont ro ls ,  
P rov i s ions ,  and Food 

1:30 - 2:OO CSM/LN Batteries , E l e c t r i c a l  Power D i s t r i b u t i o n  , 
Ins t rumenta t ion  , Fuel Cells , and Cryogenics 

2 :O@ 3 :ZC  CSM/LM Prop!. s l  on 

2 : 3 0  - 3 ~ 3 0  Se i . en t i f i c  Instrument  Module Experiments ~ and 
Command Module EVA 

3:30 - 5:oc) CSM/U4 Guidance , Navigat ion,  Control , Landing, 
ard Reide zvous Radars 

R + 3.2 DAYS 

August 19 , 1971 

g:oo - 1l:OO ALSZP, Lunar Surface D r i l l ,  and Lunar Surface 
Equi pme n t 

U.:OO - l l :30  CSM/LM Communications and TV 

11:30 - 1 2 : O O  CSM/LM S t r u c t u r e s  , Mechanical, and Thermal 

12:OO - 12:30 Cameras and Photographic Systems 
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