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1 .0  S U I T I N G  AND I N G R E S S  

CERNAN Except f o r  one s m a l l  i t e m ,  t h e  e n t i r e  s u i t i n g  and ingress  and 

a l l  equipment support ing it w a s  nominal. There were no com- 

p l i c a t i o n s  o r  problems. S u i t  c i r c u i t  checks and cabin closeout  

were rap id  and complete and, t o  t h e  b e s t  o f  our knowledge from 

i n s i d e  t h e  cabin ,  went very w e l l .  

EVANS The anomaly Gene mentioned w a s  my i n s u i t  dr ink  bag. 

t u n a t e l y ,  I d i d n ' t  t r y  it out p r i o r  t o  p u t t i n g  on t h e  helmet. 

I wish I would have now, because t h e  waterbag i t s e l f  had got ten  

twi s t ed  sideways underneath t h e  neckring i n s t e a d  of  hanging 

s t r a i g h t  down from t h e  neckring. 

w a s  unable t o  ge t  any water whatsoever out o f  i t .  

Unfor- 

The tube w a s  crimped and I 
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2.0 STATUS CHECKS AND COUNTDOWN 

CERNAN Ground communications with t h e  spacec ra f t  and a l l  t h e  launch 

preps f o r  a nominal on-time launch went w e l l .  There were no 

spacecraf t  anomalies or problems during t h e  launch prep .  

systems checked out w e l l .  

through T minus 30 seconds, when t h e r e  w a s  an automatic se- 

quencer hold due t o  a p o t e n t i a l  problem t h a t  t h e  ground support 

equipment saw on S-IVB p ressu r i za t ion .  

of my knowledge, t h e  S-IVB was GO on t h e  cockpit d i sp lays .  

S-IVB pressures  were nominal, b u t ,  never the less ,  w e  had an auto- 

matic hold i n  t h e  sequencer at T minus 30 seconds. From then 

on, f o r  2 hours and 40 minutes, w e  had a series of 20-minute 

recycles .  

down t o  8 minutes one t i m e  i n  the  count? 

All 

Controls and d isp lays  went w e l l  

However, t o  t h e  b e s t  

The 

I don ' t  know exact ly  how many now. Did w e  ever  ge t  

EVANS No. Once we got s tar ted below 20 minutes, w e  went a l l  t h e  way. 

CERNAN The problem turned out t o  be apparently i n  t h e  software of the  

ground support equipment. The workaround w a s  caught up, checked 

out through t h e  Cape and Marshal l ,  and once t h e  count picked 

up, we had two azimuth updates. 

EVANS We had two azimuth updates, because the  f i r s t  recycle  w a s  more 

than 20 minutes, wasn't  it? It w a s  more than  20 minutes and 

we recycled t o  t h a t  poin t  and then they  found out  t h a t  they 
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EVANS weren ' t  going t o  be ab l e  t o  p ick  it up aga in  i n  20 minutes.  
( CONT D ) 

And w e  stopped a t  20 minutes and made t h e  second azimuths.  

CERNAN The po in t  he re  be ing ,  both az:imuth updates i n  t h e  spacec ra f t  

went w e l l .  The CMP pu t  them i n  t h e  computer. The computer 

took it. I watched t h e  IMU t o rque ,  After each one of t hose ,  

t hey  had t o  r e s e t  t h e  GDC,  which worked f i n e .  So w e  launched 

wi th  a good GDC fol lowing t h e  platform. 

was a s m a l l  roll ang le ,  and it was reversed ,  because we had 

gone through 90' on t h e  azimuth change. 

bo ther  anything because t h e  roll came i n  on t i m e  i n  a r eve r se  

d i r e c t i o n .  It w a s  a small roll t h a t  culminated i n  j u s t  a few 

seconds. 

The only  d i f fe rence  

But t h a t  d i d n ' t  really 

The count and l i f t - o f f ,  through t h e  yaw and t h e  roll program, 

were nominal once we got through T-0. 

D i s t i n c t i o n  of sounds i n  launch veh ic l e  sequence countdown t o  

l i f t - o f f  - I t h i n k  t h e  only t h i n g  t h a t  r e a l l y  comes across i n  

t h e r e  i s  t h a t  at some po in t  you g e t  a good v i b r a t i o n .  A t  some 

po in t  i n  t h e  countdown, you g e t  a good v i b r a t i o n  as you ' r e  s i t -  

t i n g  up t h e r e .  I t ' s  not  p a r t  of t h e  CSM's ope ra t ion ,  s o  you ' r e  

not  s u r e  what ' s  going on. 

o f  course,  a l l  we  d i d  w a s  check and f i n d  ou t  w e  were doing 

something w i t h  t h e  boos t e r .  

And t h i s  happened i n  t h e  CDDT and, 
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EVANS When they  ran  through some gimbaling programs. 

CERNAI? The major po r t ion  of the  launch count has t o  do with checking 

out t h e  systems, s o  t h e  commander s t ays  very busy and many 

t i m e s  on sepa ra te  loops. The e n t i r e  EDS system checked out  

very w e l l .  We only checked it out once i n  t h e  i n i t i a l  count 

and during most of t h e  recycle  we s tayed i n  EDS AUTO and then  

we de-armed EDS AUTO but  s t i l l  maintained a manual EDS capa- 

b i l i t y  t o  abort  during t h a t  recycle  t i m e .  We picked EDS AUTO 

as p a r t  of t h e  T minus 20 recycle  f o r  f i n a l  l i f t - o f f .  
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3.0 POWEIiED FLIGHT 

CERNAN The S-IC i g n i t i o n  - The l i g h t s  s t a r t e d  going out at  7 seconds, 

and somewhere around 3 seconds they were completely out .  You 

could f e e l  t h e  i g n i t i o n .  

t o  speed. 

seconds of l i f t - o f f  when we were near  t h e  pad, both t h e  CMP 

and I could see  t h e  r e f l e c t i o n  of t h e  engine i g n i t i o n  out t h e  

left- hand window and t h e  hatch window i n  t h e  BPC. We could not  

see  t h e  f i r e  but  could see a red  glow through t h e  windows 

r e f l e c t i n g  apparently off  t h e  surface .  

o ld  f r e i g h t  t r a i n  s o r t  of s t a r t i n g  t o  rumble and shake and 

r a t t l e  and as she l i f t e d  o f f .  We got a good tower c l e a r .  A s  

you go through max-q, as i n  t h e  p a s t ,  it gets  very rough and 

much n o i s i e r ,  but I don' t  t h ink  we ever  had any t roub le  hearing 

each o ther  i n  t h e  spacecraft.  

all my S-bands and tweaked everything up p r i o r  t o  l i f t - o f f .  

We went through max-q and t h e  only unusual t h i n g  going through 

max-q, considering wind components t h a t  we had w a s  t h a t  I s a w  

25 percent on t h e  ALPHA going through mu-q. 

was r i g h t  on, but  t h e  p i t ch  needle had dropped t o  a degree and 

a h a l f  at t h e  most. I guess I d idn ' t  r e a l l y  expect it because 

of t h e  predic ted  wind components. After  w e  got  through max-q, 

you could s t i l l  c e r t a i n l y  t e l l  t h e  b i r d  w a s  burning as we 

pressed on toward s t ag ing ,  but  it got much q u i e t e r  and it w a s  

You could f e e l  t h e  engines come up 

J u s t  p r i o r  t o  l i f t - o f f  and during t h e  f i r s t  few 

Ign i t ion  w a s  l i k e  a b ig  

I had my intercom very high and 

The yaw needle 
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CERNAN 
( CONT ' D) 

very evident  t h a t  you were through max-q when t h a t  t i m e  came. 

We had center  engine shutdown on t i m e .  We had s t ag ing  on t i m e .  

I don ' t  t h ink  i t ' s  ever  been recorded on a dayl ight  launch be- 

f o r e ,  but  as soon as t h e  S-IC shut  down during t h e  t i m e  

involved i n  recycl ing  and g e t t i n g  t h e  s t ag ing  sequence going 

and t h e  S-II lit o f f ,  apparently t h e  t r a i l i n g  flame of t h e  

S-IC overtook t h e  spacecraf t  when w e  immediately went i n t o  t h a t  

zero-g condit ion.  And, f o r  j u s t  a second, as t h e  S-II lit 

o f f ,  w e  went through t h e  flame. It w a s  very obvious. We could 

see it out of both windows. I p a r t i c u l a r l y  could see it out of 

t h e  lef t- hand rendezvous window of t h e  BPC. It w a s  not  a 

smoke; it w a s  not  an orange f i r e b a l l ;  it w a s  j u s t  a b r i g h t  

yellow f i r e  of t h e  t r a i l i n g  flame of t h e  S-IC; and it happened 

f o r  j u s t  a s p l i t  second. Then w e  got o f f  on t h e  S-II and 

th ings  got very q u i e t  and very smooth and w a s  a very long,  

q u i e t ,  smooth r i d e .  

EVANS I really wasn' t  watching t h e  l i g h t s  because I guess I d idn ' t  

expect t h e  th ing  t o  shake q u i t e  as much as it did.  To m e ,  I 

f e l t  l i k e  I w a s  r e a l l y  v ib ra t ing .  I wanted t o  f i n d  out what 

w a s  making m e  v i b r a t e .  I wasn' t  expecting t h a t  much v i b r a t i o n  

when t h e  S-IC lit o f f .  A t  l i f t - o f f ,  again,  once it got  v ibra-  

t i n g ,  I d i d n ' t  f e e l  t h e  yaw. I w a s  watching t h e  needle on t h e  

th ing  bu t  d i d n ' t  f ee l  t h e  yaw, though. The shaking increased  a 
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EVANS 
( CONT D) 

l i t t l e  b i t  up t o  max-q and then t h e r e  w a s  a d i f f e r e n t  type of 

shaking. It w a s  more of a v ib ra t ion ,  I th ink ,  going through 

max-q. And t h e r e  w a s  more noise associated with going through 

max-q. O f  course, with t h e  shutdown of  t h e  S-IC, I th ink t h a t  

w a s  about 4-1/2g. 

CERNAN We pushed 4g. 

SCHMITT Just pushing 4g on t h e  th ing  and it qu i t s  j u s t  l i k e  t h a t .  I 

w a s  prepared for it because Gene had s a i d ,  "Hey, brace your- 

selves because it i s  going t o  happen," and it happened all 

r i g h t .  It j u s t  f l a t  q u i t  when w e  went from 4g t o  0 .  

CERIVAN The great  t r a i n  wreck. 

SCHMITT I th ink i n  a l l  those  booster  cu to f f s ,  i t ' s  hard t o  s e e  how 

rapidly t h e  g- level decreases. 

I have i s  t h a t  I think t h a t  it  i s  good t o  do a l o t  of simulation 

about malfunctions during launch, but  up through max-q it i s  a 

l i t t l e  b i t  u n r e a l i s t i c  t o  th ink t h a t  you are going t o  analyze 

a malfunction i n  t h e  spacecraf t .  

I guess t h e  only o the r  comment 

CERNAN To sum up t h e  S-IC, I personally d idn ' t  th ink it w a s  any dif- 

f e r e n t  than my previous r i d e  on t h e  S-IC and up through t h i s  

point being a n ight  launch r e a l l y  d idn ' t  make any difference 

at all. The only th ing  I did  d i f fe ren t  t h a t  I hadn ' t  r e a l l y  

though a l o t  about u n t i l  I sat on t h e  pad and began t o  think 
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CERNAN 
( CONT ' D) 

about s t ag ing  w a s ,  j u s t  p r i o r  t o  s t ag ing ,  I took my hand off  

t h e  abort  handle and h e l d  t h e  support arm r a t h e r  than  t h e  

t r a n s l a t i o n  con t ro l  handle u n t i l  a f ter  s taging .  I d id  t h i s  

j u s t  a couple of  seconds p r i o r  t o  s taging .  I had t a l k e d  about 

it with John Young a l i t t l e  b i t  p r i o r  t o  t h e  f l i g h t  and it 

tu rns  out t h a t ' s  what h e  d i d ,  a l s o .  Probably a good t h ing .  

The S-I1 i g n i t i o n  was very  smooth. We got s k i r t  sep r i g h t  on 

t i m e .  I could f ee l  s k i r t  sep  going. We had tower j e t t  , which 

w a s  r e a l l y  s o r t  of spectacular  at n ight .  

going t o  add something t o  i t ,  but  from t h e  lef t- hand rendezvous 

window, I could not  only see t h e  flame, bu t  t h e  i n s i d e  of t h e  

BPC seemed t o  be lit up. 

long; i t ' s  gone i n  just  a s p l i t  second. But it w a s  a very 

spectacular  s i g h t  at  n igh t  t o  see t h a t  tower go aga ins t  t h e  

blackness of space out t h e r e .  We could see guidance come i n  

very d e f i n i t e l y .  It w a s  not as b i g  a pu l sa t ion  as I ' v e  seen 

on t h e  s imulator  but  I d id  see t h e  needle and t h e  spacecraf t  

did change i t s  a t t i t u d e  s l i g h t l y .  

I th ink  t h e  LMP i s  

Of course, it doesn ' t  stay t h e r e  very 

You could see t h e  mixture r a t i o  s h i f t .  It  w a s  j u s t  a long, 

smooth, q u i e t  r i d e .  Inboard cutoff  w a s  r i g h t  on t i m e .  You 

could f ee l  i t ,  a d e f i n i t e  phys io logica l  f ee l ing .  O f  course,  

t h e  g-meter s a w  it a l s o .  The S-II c u t o f f ,  as Jack s a i d ,  i s  

again very sharp ,  almost instantaneous,  from almost 4 g t o  0 .  
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CERNAN 

SCHMITT 

EVANS 

But on t h e  S-I1 , although i t ' s  sharp and a very hard  h i t ,  you 

(CONT'D)  don' t  unload t h e  e n t i r e  s t ack  l i k e  you do when you ' re  on t h e  

S-IC. The s t ag ing  w a s  very smooth. It d i d  

except ional ly  long t i m e  before  w e  separa ted  

off. 

not  seem l i k e  an 

and t h e  S-IVB lit 

011 t h e  tower j e t t ,  I wouldn't  s a y  a s p l i t  second. A s  a matter 

of f a c t ,  I was su rp r i sed  it l a s t e d  a s  long as it did .  It w a s  

a f e w  seconds. 

I couldn ' t  see t h e  rocket  go. All I could see w a s  an orange 

glow out t h e  cen te r  window. 

C E R N A N    W h i l e  w e  were on t h e  S-II, w e  would see no i n d i c a t i o n  of l i g h t  

from t h e  engines. We were j u s t  t h r u s t i n g  out  i n  t h e  darkness 

of space. I t r i e d  t o  see stars for p o t e n t i a l  mode I V  and, of 

c3urse, at t h a t  t i m e ,  mode II abort  and turned t h e  l i g h t s  down 

on t h e  l e f t  s i d e  once or twice.  But even with t h e  l i g h t s  down 

(we had t h e  LEB l i g h t s  r e l a t i v e l y  low) , i n  my es t ima t ion ,  it 

would have requi red  all t h e  l i g h t s  i n  t h e  spacecraf't t o  have 

been o f f  and c e r t a i n l y  more than  a f e w  seconds t o  become n igh t  

adapted t o  be able t o  see through t h e  windows and pick up s t a r s  

t h a t  would have been able t o  he lp  i n  an abor t  s i t u a t i o n  had 

you l o s t  t h e  computer and t h e  SCS. We had looked, p o t e n t i a l l y  

planned t o  use those  stars i n  an abort  condit ion i f  w e  had t o .  

We had excellent  cons te l l a t ions  t o  look a t .  They obviously 
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CERNAN were t h e r e ,  b u t  I could not  see through t h e  low glow r e f l e c t i o n  
( CONT ' D) 

on t h e  window even wi th  our  l i g h t s ,  f l o o d l i g h t s ,  t u rned  almost 

all t h e  way down. I even went t o  t h e  e x t e n t  of t r y i n g  t o  

s h i e l d  my eyes on t h e  S-II and looked out t h e  window and I 

s t i l l  could not  p ick  up anything t h a t  I could have recognized 

f o r  an abor t .  I a l s o  could not  p ick  up any n i g h t  horizons 

during t h a t  p o i n t  i n  t i m e  which I thought I might b e  able t o  

base on see ing  where t h e  stars cu t  o f f  and where they  do no t .  

SCHMITT           We   had another  i n d i c a t i o n  of t h a t  during e n t r y  when w e  were 

looking f o r  a n i g h t  hor izon  and f i n a l l y  s a w  i t ,  b u t  it w a s  

extremely ha rd  t o  f i n d .  

CERNAN W e  got lit o f f  on t he  S-IVB, and, unlike t h e  flame w e  f lew 

through on t h e  S-11, w e  d id  no t  do t h a t  on t h e  S-IVB. I don ' t  

know where t h e  r e f l e c t i o n  came from, but  I could see t h e  

r e f l e c t i o n  from somewhere out t h e  forward window. E i t h e r  it 

was t h e  S-I1 t r a i l i n g  flame t r y i n g  t o  over take  t h e  v e h i c l e  bu t  

d i d n ' t  q u i t e  m a k e  i t ,  o r  it w a s  S-IVB i g n i t i o n  r e f l e c t i n g  o f f  

t h e  S-I1 because t h e r e ' s  no atmosphere up t h e r e  at t h a t  p o i n t .  

But I d i d  not  see a flame, bu t  a r e s i d u a l  back light out t h a t  

window j u s t  f o r  a s h o r t  per iod  of t ime ,  e i t h e r  r i g h t  at s t a g i n g  

o r  j u s t  at  S-IVB i g n i t i o n .  As I t h i n k  back, q best guess 

would be t h a t  t h e  same t h i n g  happened on t h e  S-11, t h a t  t h e  

t r a i l i n g  flame, when you go from 4g t o  0 i n s t an t aneous ly ,  t ends  
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CERNAN t o  overtake t he  vehicle.  But i n  t h e  case of t h e  S-11, i t ' s  
( CONT ' D) 

not nearly as b i g  a pa t t e rn  and j u s t  d idn ' t  qu i t e  make it up 

the stack.  I j u s t  s a w  some of t h e  glow of it.  That 's my be s t  

guess. After t h e  S-IVB ign i ted ,  w e  never s a w  anything except 

the  APS f i r i n g  throughout t h a t  burn. 

You could see  t h e  mixture r a t i o  s h i f t .  

SCHMITT But PU s h i f t  , both vehicles , w a s  surpr is ingly  noticeable.  

CERNAN Communications throughout t he  booster  phase were excel lent .  I 

never had any problem hearing e i t h e r  Stony or CAPCOM. 

Controls and displays performed super. 

C r e w  comfort through powered f l i g h t  - I f e l t  very comfortable 

throughout t h e  e n t i r e  f l i g h t  i n  o r b i t .  

As far a s  I ' m  concerned, the re  was no pogo on the  burn. 

EVANS No, none. 

CERNAN Summing up t h e  b i rds .  I f  you want t o  put them i n  more layman 

terms, I think t h e  S- I C  acted and performed l i k e  some b ig ,  o ld ,  

rugged, shaky, b ig  monster. It has t o  be noisy, has l o t s  of 

v ib ra t ion ,  and smoothed out somewhat a f t e r  max-q, but s t i l l  w a s  

a rumbling b i rd .  The S-II was a Cadillac: qu i e t ,  l e s s  than 

l g  f l i g h t  most of t h e  time unt i l  we b u i l t  up our g-load p r i o r  
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CERNAN 
( CONT I D) 

t o  s taging .  

f e e l i n g  of  rumbling o r  anything else.  The S-IVB: a l i g h t  

It was q u i e t ,  smooth, had very l i t t l e  n o i s e ,  or 

l i t t l e  chugger i s  probably t h e  b e s t  way I can descr ibe  i t ,  

which i s  not  d i f f e r e n t  than  I remember it i n  t h e  p a s t .  It 

j u s t  s o r t  of rumbled on, not  anywhere near  t h e  ex ten t  of t h e  

S-IC, but  jus t  s o r t  of continued t o  rumble on through t h e  burn. 

After a whi l e ,  e s p e c i a l l y  during T L I ,  it got t o  be  a very 

p leasan t ,  warm f e e l i n g  t h a t  she  w a s  burning l i k e  she  should 

burn. 

EVANS Chugging, I t h i n k ,  has two d i f f e r e n t  connotations. I f e l t  t h e  

S-IVB w a s  more of a very l i g h t  rumble i n  t h e  background, some- 

th ing  t h a t  i s  k ind  of rumbling as opposed t o  chugging. A chug 

t o  me  i s  a bang-bang type t h i n g ,  and t o  me it w a s  more of a 

rumble. 

SCHMITT I agree, it m a y  be a sense of rumbling but  t h e  r i d e  w a s  smooth. 

I could sense some a c t i v i t y  behind i t ,  but I wouldn't have s a i d  

t h a t  it was chugging. 

CERNAN I'll modify chugging t o  say it was a hummocky chug, j u s t  a 

r o l l i n g  type .  Nothing d i f f e r e n t ,  and, as I say, t h e  best  

r e c o l l e c t i o n ,  similar t o  t h e  S-IVB I had t h e  opportunity t o  r ide  

on be fo re ,  bu t  probably even more s teady and continuous flow of  

l i g h t  rumbling. 
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4.0 EARTH ORBIT AND SYSTEMS CHECKOUT 

CERNAN Evaluat ion of i n s e r t i o n  parameters - W e  go t  a good onboard 

o r b i t .  Ground gave us  a GO f o r  o r b i t .  

The p o s t i n s e r t i o n  systems conf igura t ion  systems checkout and t h e  

complete spacec ra f t  and boos ter  p repa ra t ion  for TLI went extremely 

smooth and extremely r ap id .  By t h e  t i m e  we came back over  t h e  

S t a t e s  on t h e  f i r s t  pas s ,  w e  were ready and t h e  spacec ra f t  was 

ready,  and we were configured and could have gone on a TLI-0 

without  any hurrying and scur ry ing  whatsoever. From t h a t  p o i n t  

on, when we go t  o u r  GO on t h e  boos t e r  and a GO for TLI-1, it 

w a s  an Ea r th- orb i t ,  an e x t r a  Earth- orbi t  r i d e  t o  s i t  back and 

j u s t  monitor our  systems i n  t h e  spacec ra f t  and see what we 

could see from Ear th  o r b i t  i n  terms of viewing. It w a s  an 

e x t r a  90 minutes of t h e  f l i g h t  t h a t ,  i f  you r e a l l y  had t o  do 

wi thout ,  you could have. And it was not  hu r r i ed .  It was very 

comfortable ,  even progress ing  toward t h e  TLI-0. 

SCHMITT L e t  me add j u s t  a couple of t h i n g s .  One t h i n g  t h a t  we had 

because of t h e  l a t e r  launch w a s  a number of LOS/AOS updates  t o  

p l o t  which d i d  not  i n t e r f e r e  with our  g e t t i n g  through t h e  

c h e c k l i s t .  The c h e c k l i s t ,  I had a f e e l i n g  went more slowly 

than  it ever  had. But, as Gene says ,  s t i l l  wi th  p l en ty  of 

time t o  meet t h e  zero up t i m e  and t o  have e s s e n t i a l l y  a whole 
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SCHMITT day l igh t  pass  

note  here .  I 
( CONT' D) 

t o  j u s t  r e l a x  and look a t  t h e  Earth.  

d i d n ' t  even remember u n t i l  I r ead  it he re  t h a t  i n  

We had one 

t h e  ECS checks t h e  hydrogen p re s su re  i n d i c a t o r s ,  o r  p a r t  o f  t h e  

i n d i c a t o r s  , were reading about 1 0  percent  lower t han  we expected. 

But, as I r e c a l l ,  it may have been expected. 

EVANS The o p t i c s  cover j e t t i s o n  worked as adve r t i s ed .  We j e t t i s o n-  

ed t h e  o p t i c s  cover i n  t h e  day l igh t  and you could see t h e  two 

covers  f l i p p i n g  o f f  s t r a i g h t  down t h e  o p t i c s  pa th .  

CERNAN I th ink  everyone r eac t ed  normally t o  weight lessness .  There w a s  

no f e e l i n g  of d i s o r i e n t a t i o n  o r  v e r t i g o  o r  any o t h e r  d i s tu rb-  

ances a t  t h a t  po in t .  

couch p r i o r  t o  T L I  and t h a t  was f o r  h i s  P52. 

The CMP i s  t h e  only one who l e f t  t h e  

EVANS I d i d n ' t  g e t  t h a t  f u l l n e s s  i n  t h e  head at t h a t  po in t  a t  a l l .  

That wasn't  u n t i l  we'd been up t h e r e  f o r  5 o r  6 hours.  

CERNAN Launching a t  n i g h t ,  w e  j u s t  had a somewhat d i f f e r e n t  view of 

t h e  Earth than  most o t h e r  f l i g h t s  have had. The f i r s t  rea l  

view w e  go t  of being i n  o r b i t  a t  t h a t  p o i n t  w a s  p r e t t y  spectac-  

u l a r  because it happened t o  be Earth s u n r i s e  and t h a t ' s  a very 

i n t r i g u i n g  and i n t e r e s t i n g  way t o  g e t  your f i r s t  i n d o c t r i n a t i o n  

t o  Earth o r b i t .  

L 
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SCHMITT The t r a n s c r i p t  contains some descr ip t ions ,  by a l l  t h r e e  of us ,  

o f  sequences of t h a t  sunr ise  which, i n  t h e  color  banding, may 

be of some s igni f icance  f o r  o ther  people. 
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5.0 T L I  THROUGH S-IVB CLOSEOUT 

CERNAN The TLI burn from t h e  ground t a r g e t i n g  poin t  of view and tar-  

get ing  went j u s t  as wr i t t en .  We went down t h e  check l i s t  and 

cue card  without any problems o r  any anomalies, without any 

changes except t o  t h e  manual. We had a change t o  a l l  our  

manual angles t o  monitor t h e  S-IVB burn because of t h e  l a te  

l i f t - o f f .  We wrote those  down on our cue cards and were going 

t o  use those  i n  case w e  had t o  t ake  over during t h e  burn. 

We had t o  change t o  the  nominal and we rewrote both of  those  

on our cue cards.  Tha t ' s  t h e  only b a s i c  change I th ink  w e  

had. 

SCHMITT The communications all through Earth o r b i t  were exce l l en t ,  as 

I r e c a l l .  There was no d i f f i c u l t y  g e t t i n g  t h e  pads up. They 

came up expedi t ious ly  and w e l l  read. 

l i t t l e  t i m e  because we d i d n ' t  have t e l e v i s i o n .  But we d i d n ' t  

 We actual ly gained a 

need i t .  We could have configured it f o r  use. 

If there ' s  ever  any attempt t o  do weather observing from 

Earth o r b i t ,  i n  the  low o r b i t  l i k e  t h a t ,  you're  going t o  have 

t o  have a very clear plan of where you ' re  looking at what t i m e  

you're looking i n  order  t o  m a k e  re ference  as t o  where you are 

because you ' re  moving so fast .  

of where you are and s p e c i f i c a l l y  i n  terms of weather obser- 

vation.  

You can ' t  r e a l l y  keep t r a c k  

Later on, once you ge t  t h e  whole globe i n  view, i t ' s  
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SCHMITT a r e l a t i v e l y  simple t h i n g  t o  p i n  down t o  wi th in  a few 

degrees of l a t i t u d e  and longi tude  where you are looking 

on t h e  Earth.  

( CONT D 1 

CERNAN On all t h e s e  luna r  missions,  we've never r e a l l y  done much 

i n  Earth o r b i t  except ge t  prepared f o r  t h e  T L I  burn. 

Earth- orbit  f l i g h t s  need t h i s  cont inual  map update, you're  

r i g h t .  You have t o  do t h a t .  A s  I t h i n k  back t o  3 days i n  

Ear th  o r b i t ,  unless  you cont inual ly  follow a map and a map 

update as t o  your r ev  as you progress around t h e  world, what 

p a r t  of t h a t  world you ' re  looking at i s  very d i f f i c u l t  t o  

fol low except t h e  p rec i se  p iece  of rea l  e s t a t e  you ' re  f l y i n g  

over.  

Future 

SCHMITT The luna r  o r b i t a l  operat ion i s  somewhat d i f f e r e n t  because 

you s t a y  i n  t h e  same groundtrack much longer I th ink .  

CERNAN The S-IVB performance w a s  outstanding.  

and burned f o r  5 minutes and some odd seconds as I r e c a l l .  

And w e  had shutdown on t i m e .  The r e s idua l s  and t h e  EMS on 

t h e  spacecraf t  are wr i t t en  down somewhere, but  they  were a l l  

very nominal, very exce l l en t .  We stayed i n  I U .  

maneuvered, we f l e w  through a sunr i se  during T L I ,  which i n  

i t se l f  was a l s o  very i n t e r e s t i n g ,  very spectacular .  

nominal S-IVB performance after shutdown; and maneuvering 

She lit o f f  on time 

A s  t h e  S-IVB 

We had 
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CERNAN t o  t h e  sep  a t t i t u d e ,  we went through checkout load  NOUN 17 

and NOUN 22. There w a s  again no no t i ceab le  pogo. The S-IVB 

sounded and performed j u s t  l i k e  it d id  on t h e  i n s e r t i o n  phase 

burn and I ' l l  l e t  t h e  CMP pick  up t h e  separa t ion  and t h e  

t r anspos i t ion  and docking. 

( CONT 'D ) 

SCHMITT 

CERNAN 

SCHMITT 

CERNAN 

EVANS 

W e  a l l  were very aware of PU s h i f t .  

I guess I could have c a l l e d  t h a t  or I w a s  looking forward t o  

seeing it. It i s  on my check l i s t .  I t ' s  on my cue card  and 

I ' v e  looked for it and I ' v e  seen it i n  t h e  s imulator .  

It j u s t  d i d n ' t  r e g i s t e r  i n  t h e  s imula tors ,  I guess. And t h e  

o the r  t h i n g  f l y i n g  through t h a t  s u n r i s e ,  it d i d  t o  a s m a l l  

degree i n t e r f e r e  with v i s i b i l i t y  i n  t h e  cockpit .  

It d i d n ' t  bother  me from t h e  s tandpoint  of monitoring on my 

s i d e  at a l l .  

As  far as t h e  separa t ion  from t h e  S L A ,  it w a s  nominal. There 's  

a louder bang than I expected from pyros. This i s  t h e  f i r s t  

t i m e  t h a t  I r e a l l y  not iced  t h a t  i n  t h e  plus-X t r a n s l a t i o n s ,  o r  

i n  any t r a n s l a t i o n s  as far  as t h a t  goes, you get  about    0.40.4' 

per second rates wi th in  t h e  dead band. 

s imula tor ,  it has about 0.1' per  second on any of t h e  t r a n s-  

l a t i o n s  maintaining a t t i t u d e .  

A s  opposed t o  t h e  
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EVANS Formation f l i g h t  w a s  g rea t .  The S-IVB by i t s e l f  w a s  as steady 
( COW ' D ) 

as a rock out t h e r e .  No problems. I couldn't t e l l  it w a s  

dead banding o r  moving at a l l .  I came i n  r e l a t i v e l y  slow, 

about 0.1 f t / s e c ,  somewhere i n  t h a t  area. 

Docking w a s  nominal. As soon as he got capture on t h e  t h i n g ,  

t h e r e  were no rates. Everything w a s  steady. I d i d n ' t  have 

t o  handle t h e  t r a n s l a t i o n  cont ro ls  o r  n u l l  rates a t  a l l .  We 

went d i r e c t l y  t o  hard dock. There 's  more spacecrar t  movement 

during t h a t  period because I feel  t h a t  t h e  COAS and t h e  dock- 

ing  t a r g e t  were o f f  a l i t t l e  b i t .  And I don' t  say  misal ined,  

but  i t ' s  a l i t t l e  b i t  o f f .  But, of course, it was i n  l i m i t s  

and was no problem. 

CERNAN When we went t o  r e t r a c t ,  we got our b ig  r i p p l e  f i r e  - bang on 

t h e  l a t c h e s ,  so  w e  had a r e l a t i v e l y  good hard dock. We only 

got one gray i n d i c a t i o n  on t h e  ta lkbacks .  The o t h e r  one w a s  

barber  pole.  

SCHMITT There 's  a l o t  of desc r ip t ive  material, I t h i n k ,  i n  t h e  t r an-  

s c r i p t  on t h a t .  

f i r e .  It seemed l i k e  t h e r e  w a s  one or two l a t c h e s  and then  

t h e  r i p p l e  f i r e .  

A s  I r e c a l l ,  w e  got two pulses  i n  t h e  r i p p l e  

CERNAN I j u s t  r e c a l l  a woomph! 
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SCHMITT I t h i n k ,  i f  you look a t  t h e  t r a n s c r i p t ,  we said t h a t  t h e r e  

were two pulses  t o  it. 

CEFtNAN Subsequent inspect ion  of t h e  l a t c h e s  showed t h a t  t h e r e  were 

t h r e e  l a t c h e s  which were not  made e n t i r e l y .  One of them, as 

I r e c a l l ,  had t o  be recocked. Anyway, it turned out t h a t  once 

we got those  t h r e e  l a t c h e s  (which at t h a t  t i m e  looked l i k e  

they  were opera t ing  proper ly)  reset ,  we got two ba rbe r  poles 

on t h e  talkbacks.  

on t h e  r i n g ,  although, at t h a t  t i m e ,  it looked nominal. The 

a t t i t u d e s  given us were exce l l en t ;  we were ab le  t o  watch t h e  

S-IVB maneuver. We were able t o  see t h e  S-IVB vent and it all 

went w e l l  and nominal. 

Ul t imate ly ,  l a t c h  4 w a s  found t o  be unseated 

SCHMITT It was very clean as far  as any debr i s  o r  anything coming out 

during t h e  docking phase, and I could see a few l i t t l e  t h i n g s  

t h a t  were bouncing around i n s i d e  around t h e  LM, p a r t i c l e s  of 

some kind. It w a s  nothing l i k e  previous f l i g h t s  where they  

had a l o t  of debris .  It w a s  very clean.  

CERNAN A s  I r e c a l l ,  w e  undocked and separated j u s t  a l i t t l e  ear l ie r  

than  had t e n t a t i v e l y  been planned, but  t h a t  w a s  no problem 

because we were ready t o  do it. 
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6.0 TRANSLUNAR COAST 

EVANS The IMU real ignment  and o p t i c s  c a l i b r a t i o n  - We've mentioned 

t h e  v i s i b i l i t y  of t h e  stars i n  t a l k i n g  about t h e  systems i n  

t h e  s e c t i o n  on systems. Systems anomalies - We al ready  h i t  

t h a t  one. Heat flow demonstration - it worked g r e a t .  There 

were no real  problems on it. It w a s  a real  t ime opera t ion  with 

ground. Everything i s  recorded on t h e  down-link. 

SCHMITT There w a s  some problem wi th  t h e  o r i e n t a t i o n  of t h e  experiment.  

A s  I r e c a l l ,  you r e o r i e n t e d  it between t h e  two experiments. 

I never q u i t e  understood why t h e r e  w a s  t h a t  problem. 

a c h e c k l i s t  problem or something. 

It w a s  

EVANS The problem was something about t h e  o r i e n t a t i o n  of t h e  r a d i a l  

experiment wi th  r e spec t  t o  t h e  X-axis. 

experiment along t h e  X- a x i s .  

t o  t h e  X-axis, b u t  it shouldn ' t  have made any d i f f e r e n c e  i n  

t h e  results anyhow. 

I poin ted  t h e  r a d i a l  

It was supposed t o  be perpendicular  

PTC - We got  it s t a r t e d  and had no problem. 

Cislunar naviga t ion  o r  nav iga t iona l  s i g h t i n g s  - I t ' s  a l ready  

mentioned i n  t h e  systems p a r t .  

SCHMITT You mentioned apparent ly  you had a very good Delta-H determina- 

t i o n  - horizon determinat ion.  
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EVANS The P23s worked out  g rea t .  The veh ic l e  i s  heavy enough t h a t  

you can c o n t r o l  it q u i t e  e a s i l y  wi th  minimum impulse. I used 

t h e  EMP on P23 s o  t h a t  once you had t h e  s t a r  i n  t h e  f i e l d  of  

v i e w  and a l l  l i n e d  up you could r ecyc le  through t h e  program 

without  g e t t i n g  a l l  t h e  maneuver d a t a  on t h e  th ing .  

w a s  r ecyc l ing ,  I could j u s t  watch t h e  spacec ra f t  and no t  l e t  

it d r i f t  t o o  far  out  of f i e l d  of view. When it came back i n ,  

I would maintain t h e  star  i n  t h e  middle of t h e  c r o s s h a i r s  o f  

t h e  sex tan t  and maneuver t h e  spacec ra f t  s o  I could ge t  t h e  

s u b s t e l l a r  po in t  and maintain t h e  s u b s t e l l a r  po in t .  A s  it t u r n s  

o u t ,  I guess t h e  r e s u l t i n g  Delta-H i s  wi th in  t h e  l i m i t s  t h a t  

are recorded i n  t h e  E-memory. 

While it 

Midcourse co r r ec t ion  - I t h i n k  t h a t ' s  a l l  recorded on t h e  

down-link. There should be  nothing anomalous about t h a t .  

Photography - Jack ,  I guess you've taken most o f t h e  p i c t u r e s  

on t h e  t r a n s l u n a r  coast .  

SCHMITT Most of t h e  photography came t o  GET w i t h i n  a few minutes. It 

w a s  almost a continuous e f f o r t  a t  t h e  beginning of  t h e  day and 

maybe i n  t h e  middle and a t  t h e  end wi th  some i r r e g u l a r i t i e s  - 

g e t t i n g  a continuous record  of  a very n i c e  v i e w  of  t h e  Earth 

and t h e  weather p a t t e r n s .  We had about th ree- quar te rs  t o  

two- thirds Earth through most of t h e  t r a n s l u n a r  coas t  per iod.  



SCHMITT High ga in  antenna performance - Through t h e  whole mission,  no t  
( CONT'D)  

jus t  t r a n s l u n a r  coas t  when I was us ing  it, it was p e r f e c t l y  

nominal. The ground d i d  most o f t h e  c a l l i n g  on it. Between 

o m i s  and high ga in  when they  d i d n ' t  c a l l ,  it was easy enough 

t o  ge t  t h e  high gain t o  peak up. Usually i n  MANUAL and WIDE 

and e i t h e r  AUTO or REACQ depending on t h e  occasion,  it seemed 

t o  work very w e l l .  I wasn ' t  aware of  any h igh  ga in  anomalies. 

EVANS Daylight IMU r e a l i n e  and s tar  check - Again you c a n ' t  s e e  t h e  

s tars  through t h e  t e l e scope .  Most of  t h e  t i m e  you c a n ' t  s e e  

t h e  stars through t h e  te lescope .  However, i f  you have a good 

alinement and it shows up i n  t h e  s e x t a n t ,  t h e r e ' s  no problem. 

ALFMED experiment - I t h i n k  t h a t ' s  a l l  recorded on t h e  down- 

l i n k .  The one t h i n g  t h a t  I might add t o  t h a t  i s  t h a t  p r i o r  

t o  t h i s  t i m e  I hadn ' t  seen a l i g h t  f l a sh .  So I put  it on any- 

how and s u r e  enough t h e  l i g h t  f l a s h e s  a r e  t h e r e .  And t h a t ' s  

a l l  recorded. 

SCHMITT I n  t h e  experiments notebook, where t h e  LMP w a s  t a k i n g  notes  on 

t h e  ALFMED experiment comments, it w a s  necessary i n  t h i s  t r a n s-  

l u n a r  coas t  pe r iod  because w e  were on omnis and PTC. It  i s  

very d i f f i c u l t  ,with two guys observing t o  t a k e  notes  i f  they  

both s t a r t  s ee ing  marks a t  t h e  same time. I n t e r e s t i n g l y  enough 

maybe even f o r  t h e  experiment t h e  marks seem t o  come i n  ba tches .  
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SCHMITT They'd be  per iods  of quiescence,  then  both  o f  us  would s ta r t  
( C O N T ' D )  

s ee ing  marks. So t h e  notes  are r e l a t i v e l y  incomplete and, 

hope fu l ly ,  t h e  DSE p lus  t h e  down-link w i l l  f i l l  i n  a l l  t h e  

gaps. I t ' s  f e a s i b l e  t o  take notes  b u t  t hey  w i l l  be incomplete 

compared t o  t h e  ve rba l  desc r ip t ion .  

EVANS 

SCHMITT 

EVANS 

SCHMITT 

CM/LM Delta-P - Nominal. 

O r b i t a l  s c i ence  photos - We r e a l l y  d i d n ' t  have any on trans- 

l u n a r  coas t .  

Nothing w a s  c a l l e d  out .  W e  used about a h a l f  a mag on t h e  

Ear th ,  maybe more. 

More than  t h a t .  We used a f u l l  mag be fo re  w e  got  t o  t h e  Moon. 

LM and t u n n e l  p re s su re  w a s  okay, no problems. 

Removal of  t h e  probe and drogue - Went as adver t i sed .  Worked 

g r e a t .  

Odors - Every t i m e  I got  up i n  t h e  tunne l  a f ter  docking or 

anytime, t h e r e  w a s  always a musty burned odor or something. 

I t ' s  hard  t o  descr ibe .  

Like a powder burn. 



EVANS Kind of l i k e  a powder burn,  I guess. This w a s  t h e r e  both i n  

l u n a r  o r b i t  docking and t r a n s e a r t h  docking. This w a s  t h e  second 

day w e  were out when w e  f i n a l l y  went up i n  t h e  tunnel .  Every 

t i m e  I opened up t h e  tunne l ,  t h a t ' s  what it smelled l i k e .  

We d idn ' t  mention t h e  SIM door j e t t .  

t h e  door. You guys wouldn't l e t  me up t o  t h e  window. 

I guess I never d i d  see 

SCHMITT Yes, w e  s a w  t h e  door. I d idn ' t  ge t  it r i g h t  away. I w a s  SUP- 

posed t o  be  t ak ing  p i c t u r e s  out o f  t h e  window. 

CERNATJ I saw it r i g h t  away out of t h e  hatch window. You should have 

been t ak ing  p i c t u r e s  out of t h e  hatch because it w a s n ' t  immedi- 

a t e l y  obvious out t h e  window. It came o f f  j u s t  as c lean  as 

a w h i s t l e ,  with almost no tumbling u n t i l  it got 20 or 30 f e e t  

away from t h e  spacecraf t .  Then you could see  t h a t  t h e r e  was 

jus t  a l i t t l e  roll and a l i t t l e  p i t c h  as it d r i f t e d  on away, 

but  very very l i t t l e .  Not a g rea t  dea l  of debr is  and garbage 

as I r e c a l l  came off with it e i t h e r .  You could probably sum up 

a l l  t h e  pyro operat ions by saying t h e r e  a re  absolu te ly  no 

quest ions.  They're j u s t  good, s o l i d ,  hard  thuds ,  inc luding 

SIM door j e t t .  J u s t  a b i g  s o l i d  bang, r e a l l y  not  t h a t  much 

d i f f e r e n t  than some of  t h e  o the r  b i g  bangs when you sepa ra te  

t h e  spacecraf t .  They're j u s t  a l l  b i g ,  hard,  s o l i d  clunks. 
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SCHMITT I don' t  remember what Apollo 16 said about it. 

s u i t e d ,  and they  commented they  d idn ' t  even know it went. 

Apollo 15 w a s  

CERNAN I ' m  su rp r i sed  at t h a t ,  even su i t ed .  It was a very d e f i n i t e  

j o l t  t o  t h e  spacecraf t  when t h e  door w a s  j e t t i s o n e d .  

L 



7.0 LOI, DOI , LUNAR MODUU CHECKOUT 

CERNAN The only t h i n g  leading up t o  LO1 t h a t  had t o  be changed i n  t h e  

F l igh t  Plan or i n  t h e  Cue Cards, s ince  we d id  a 2-hour and 

40-minute clock update which by t h e  way went p e r f e c t l y ,  w a s  

t h e  f a c t  t h a t  I had t o  r e p l o t  all t h e  LO1 abort  parameters on 

t h e  card. But t h e  words came up very smoothly, and we j u s t  

r e p l o t t e d  t h e  curve and changed t h e  numbers. We had a l l  our 

LO1 abort  constants  and numbers f o r  t h e  new LO1 configurat ion.  

SPS burn - I thought t h e  SPS burn was very smooth. 

on t i m e  burn. The burn r epor t  came back t o  you, and t h e  r e-  

s i d u a l s  and everything were j u s t  as nominal as could be. It 

w a s  j u s t  a shor t  l i t t l e  "g-thud," if you want t o  c a l l  it t h a t ,  

a t  i g n i t i o n ;  throughout t h e  burn, it went smoothly. Jack,  you 

got  anything about e i t h e r  one of t h e  LO1 o r  DO1 SPS burns? 

We had an 

SCHMITT They were a l l  au to  shutdown. We covered t h e  problems before. 

Grav i t a t iona l  Effec ts  on t h e  Spacecraft A t t i tude  - That w a s  on 

r e v  1, wasn't  i t ,  where we  had t h e  pan camera going and w e  had 

it a l l  f igured  t h a t  we had one j e t  f i r i n g  and t h e  g r a v i t a t i o n a l  

e f f e c t s  were supposed t o  keep t h e  spacecraf t  within t h a t  dead 

band. Sure enough, it did.  A t  l eas t ,  w e  d i d n ' t  ge t  out of t h e  

dead band at a l l  and d i d n ' t  have t o  change t h e  DAP a t  a l l  on 
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SCHMITT t h e  f i r s t  rev. This i s  t o  keep t h e  j e t s  from f i r i n g  i n t o  t h e  
( C O N T I D )  

mapping camera. 

EVANS 

CERNAN 

S CHMITT 

CERNAN 

Communications - We never  had any problems wi th  communications 

a t  a l l  throughout t h e  f l i g h t .  

PGA Donning - Our PGA donning p r a c t i c e  w a s  a worthwhile exer- 

c i s e .  It t a k e s  a l o t  of work t o  g e t  t h e  s u i t s  unstowed and 

stowed, because p u t t i n g  t h e  s u i t  on i n  zero-g i s  j u s t  a l i t t l e  

b i t  d i f f e r e n t .  Unlike t h e  previous f l i g h t  o r  two, none of t h e  

t h r e e  crewmen had any problem i n  donning o r  do f f ing  t h e i r  s u i t s .  

I ' d  say  donning i s  e a s i e r  i n  zero-g than  doff ing.  

t h e  LMP helped each o t h e r  wi th  t h e  zipping on every donning and 

dof f ing ,  as we've done i n  t r a i n i n g .  We had no problems a t  a l l .  

I ' m  g l ad  t h a t  we were aware of  t h e  problems t h a t  Apollo 16  had. 

I t h i n k  we were more conscious of t h e  p o t e n t i a l  problem t h a t  

e x i s t e d  when zipping t h e  r e s t r a i n t  z ipper .  We were conscious 

of it and had s o r t  of t r a i n e d  i n  a d i r e c t i o n  t o  cover a l l  b e t s  

on being able t o  z i p  up. I would say t h a t  i n  zero-g t h e  z ipper  

w a s  a l i t t l e  b i t  more d i f f i c u l t  t o  z i p ,  bu t  c e r t a i n l y  I c a n ' t  

r e a l l y  say it w a s  a problem f o r  e i t h e r  one of  us. 

The CDR and 

The only problem w a s  t h a t  l i t t l e  b lue  donning a i d  always got i n  

t h e  way. 

Every t i m e  we zipped it, we hooked t h e  z ipper  coming around. 
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SCHMITT One t ime,  I c a n ' t  remember whether it w a s  on t h e  su r f ace  or i n  

o r b i t ,  I got  some s ' i n g  i n  t h e  lower po r t ion  of your o u t e r  

z ipper ,  and we l o s t  maybe 5 minutes while  I worked t h a t  over.  

Other t imes ,  I l ea rned  t h a t  you j u s t  have t o  move through t h a t  

smoothly, and i t ' s  no problem. 

CERNAN Tunnel mechanics and p r e t r a n s f e r  opera t ions  - They a l l  went as 

adver t  i se  d . 

SCHMITT We might mention t h a t  we d i d  t a k e  t h a t  e x t r a  f i l m  magazine 

over t h e r e .  That was pure ly  because t h a t  w a s  preplanned i n  

our minds, an e x t r a  1 6 - m i ~ i m e t e r  magazine, mag EE,  because w e  

f e l t  t h a t  we j u s t  d i d n ' t  have enough f i l m  t o  ge t  t h e  o r b i t a l  

CSM/LM a c t i v i t i e s  i n  add i t i on  t o  t h e  planned a c t i v i t i e s  for 

descent /ascent  and l u n a r  sur face .  

CERNAN I f  you ' r e  going t o  use t h a t  f i l m  dur ing  t h a t  pe r iod  of t i m e ,  

i t ' s  b e t t e r  t o  have it i n  t h e  LM than i n  t h e  command module, 

and i f  it weren ' t  used, you could always b r i n g  it back and use 

it i n  t h e  command module. That worked out f i n e .  I t h i n k  we 

used it a l l .  

SCHMITT We used it bu t  t h e r e  w a s  something wrong wi th  t h e  mag though. 

CERNAN We had a gear  s t r i p  i n  t h e  mag, apparent ly .  
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SCHMITT It showed a h a l f  a magazine of f i l m  usage,  so we d i d  something 

w i t h  i t .  

CERNAN The c o n d i t i o n  o f  t he  CSM the rmal  c o a t i n g  w a s  e x c e l l e n t .  

SCHMITT Comm checks - We did have an S-band comm problem i n i t i a l l y .  I 

t a l k e d  t o  some guys a l i t t l e  b i t  l a s t  n i g h t  about  i t .  A s  n e a r  

as I can t e l l ,  it w a s  p r i m a r i l y  t h e  combination of two t h i n g s :  

(1) Up-link d a t a  d ropouts  which were c a u s i n g  t h e  problem on 

t,he lockup,  p l u s  ( 2 )  some p h a s i n g ,  when I would s w i t c h  an tennas  

when t h e y  would j u s t  about  have lockup.  I t h i n k  we ' re  going 

t o  have t o  w a i t  u n t i l  we  g e t  w i t h  t h e  communications peop le  i n  

t h e  systems d e b r i e f i n g s  t o  r e a l l y  work t h a t  o u t  e x a c t l y  what 

w a s  happening.  It w a s  a combination mainly  o f  ground problems 

of g e t t i n g  lockup p l u s  t h e  u n f o r t u n a t e  s w i t c h i n g  on my p a r t .  

The t r a n s f e r  and restowage o f  equipment were nominal.  I c a n ' t  

t h i n k  o f  a n y t h i n g  r i g h t  now t h a t  w a s  a problem. 
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8.0 ACTIVATION THROUGH SEPARATION 

CERNAN T h a t ' s  probably one of t h e  most nominal p a r t s  of t h e  mission.  

It r e a l l y  went smooth. We o s c i l l a t e d  on t h e  t i m e l i n e .  We 'd 

g e t  a l i t t l e  ahead, and t h e n  w e ' d  g e t  a l i t t l e  behind;  w e ' d  

pick up a f e w  minutes ,  t h e n  we'd loose  a f e w  minutes.  Basic- 

a l l y  w e  worked around t h e  nominal t i m e l i n e .  I c e r t a i n l y  

wouldn't  want t o  sho r t en  it any, b u t  w e  came t o  t h e  milestones 

on time and m e t  t h e  ground a t  t h e  right p laces .  

EVANS P r i o r  t o  LOI, w e  manually p re s su r i zed  t h e  SPS, which w a s  no 

problem. It was because of t h e  ox id i ze r  helium. 

I n  a l l  t h e  sims w e  never got  s u i t e d  i n  t h e  s p a c e c r a f t .  

never have all t h r e e  guys i n  t h e r e  t r y i n g  t o  g e t  s u i t e d  and 

going through t h e  sims. So t h e  sims for t h e  CMP were f a t ,  

dumb, and happy. There i s  all kinds of t i m e  i n  t h e  s i m ;  you 

could go out and ge t  a cup of  co f f ee  and come back and s t i l l  

pick up every th ing .  I t ' s  not  t h a t  way i n  t h e  real  world. 

You ge t  i n t o  t h e  real world out  t h e r e  and you work your t a i l  

o f f  t r y i n g  t o  keep up and g e t  t h ings  going and g e t  s u i t e d .  

When I ' m  scheduled t o  do t h e  P52, t h e  CDR and the  LMP are down 

i n  t h e  LEB g e t t i n g  s u i t e d .  There w a s  no way I could do t h e  

P52 a t  t h a t  t i m e .  By t h e  t i m e  I had a chance t o  do t h e  P52 a t  

t h e  sep  a t t i t u d e ,  t h e  o p t i c s  were looking down a t  t h e  Moon, S O  

We 
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EVANS I ' d  have t o  manually r o l l  and do some p i t c h i n g  t o  g e t  t h e  o p t i c s  

back up i n  t h e  a i r ,  i n  t h e  d a y l i g h t ,  u n t i l  I could  g e t  p icapar  
( CONT ID) 

t o  work. And when I f i n a l l y  got  t h e  P52 on, I had a l i t t l e  b i t  

of a problem g e t t i n g  my s u i t  on t h a t  day. There w a s  ev iden t ly  

an "S" or something r i g h t  i n  t h e  back p a r t  of t h e  c ro t ch .  I 

had a heck of  a t i m e  g e t t i n g  t h e  z ipper  across  t h a t  l i t t l e  

S-band t h i n g  by wself, which w a s  back t h e r e  where I cou ldn ' t  

p u l l  it through wi th  t h e  lanyard .  I f i n a l l y  backed it off  t h e  

o the r  way t o  make s u r e  every th ing  was a l l  c l ean  and c leared  

ou t .  A l i t t l e  squish ing  sideways and a con to r t i on  h e r e  and 

t h e r e ,  and I f i n a l l y  got  t h e  z ipper  a l l  t h e  way around. I 

th ink  t h e  rest  of  it w a s  nominal. I was down i n  t h e  LEB when 

you guys lowered your gea r ,  b u t  I could s t i l l  f e e l  t h e  clunk 

i n  t h e  CSM. 

CERNAN You could f e e l  i t  i n  t h e  CSM? 

EVAN'S Yes. 

CERNAN We could fee l  it  i n  t h e  LM, and w e  could  a l s o  s e e  t h e  forward 

gear  and t h e  ladder .  

EVAN'S Once I went back up t o  t h e  couch, I could s e e  t h e  gear  s t i c k i n g  

o u t ,  too .  

CERNAN Which one? 
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EVANS Whichever one i s  over t h e r e .  

CERNAN Did it have t h e  l adde r  on? Probably n o t .  I t h i n k  t h e  l adde r  

i s  on one of t h e  Y- struts .  

EVANS I t h i n k  so .  

CERNAN Well, anyway, t h a t ' s  i n t e r e s t i n g .  I d i d n ' t  know you could 

f ee l  it over t h e r e .  

EVANS Yes, I could f e e l  i t  when you dropped. 

CERNAJJ I n  t h e  rendezvous r ada r  or t h e  landing  r a d a r  s e l f  tes ts  ( t h e  

t r a n s c r i p t  w i l l  have it) t h e r e  were some r e s i d u a l  numbers i n  

t h e  r e g i s t e r s  t h a t  I had no t  s een  be fo re  during t h e s e  t e s t s ,  

when I brought up VERB 63. 

tes ts  came out very w e l l ,  and t h e r e ' s  on ly  one o t h e r  s l i g h t  

anomaly i n  t h e  rendezvous r a d a r  and t h a t  w a s  during t h e  

rendezvous r ada r  t e s t .  It was e i t h e r  on t h i s  rendezvous r ada r  

t e s t  or t h e  rendezvous r ada r  t e s t  p r i o r  t o  l i f t - o f f  - I t h i n k  

it w a s  s h a f t .  I d i d  not  g e t  t h e  c y c l i c  o s c i l l a t i o n  i n  t h e  

DSKY on s h a f t .  But t h e  i n t e r f a c e  w a s  good, and I ' m  not sure 

what t h e  p a r t i c u l a r s  of t h a t  problem were. 

had P47 running i n  t h e  LM, and I got  zero i n  a l l  t h r e e  r e g i s t e r s ,  

zero  r e s i d u a l  v e l o c i t y  as a r e s u l t  of  t h e  CSM s o f t  and open 

They d i d n ' t  a f f e c t  t h e  t e s t .  The 

A t  undocking we 
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CERNAN t o t a l  undocking. Systems ope ra t ion  throughout t h a t  t i m e  w a s  
(CONT 'D) 

normal. Vehicle  performance w a s  as expected,  i n  terms of 

a t t i t u d e  con t ro l .  

Lunar landmark r ecogn i t i on  - We were a b l e  t o  be i n  a t t i t u d e  

and recognize and look at t h e  landing  s i t e  on t h a t  f i r s t  pass  

when we  went over.  The MSFN r e l a y  worked. General ly  through- 

out t h e  f l i g h t ,  I th ink  MSFN r e l a y  i s  more of a pa in  when 

you've got good VHF wi th  t h e  o t h e r  veh ic l e  t han  it i s  anything 

e lse ,  because you end up g e t t i n g  a r epea t  on t h e  vo ice .  

recommend aga ins t  MSFN r e l a y  when you can use d i r e c t  VHF vo ice .  

I 

SCHMITT Yes, I agree .  On t h e  systems , I w a s  s u r p r i s e d  t h a t  t h e  compo- 

nent  l i g h t s  i n  t h e  t e s t  pos i t i ons  were very dim. But when they  

a r e  a c t i v a t e d  by t h e  cau t ion  and warning system, they  a r e  

b r i g h t .  I guess I never r e a l i z e d  t h a t  b e f o r e .  Pure ly  academic 

i n t e r e s t  at  t h i s  s t a g e .  

CERNAN The secondary g lyco l  pump s t a r t  up w a s ,  I r e c a l l ,  a somewhat 

ragged s ta r t  up,  as i f  t h e  pump w a s  s l i g h t l y  c a v i t a t i n g  f o r  

about 1 5  seconds. Then it w a s  smooth. There w a s  no subsequent 

i n d i c a t i o n  of t h e  problem with t h e  secondary loop because we 

d i d n ' t  use  it subsequently.  

SCHMITT Refer r ing  t o  t h a t  r ada r  t e s t ,  it w a s  t h e  PGNCS t u r n  on self 

t e s t .  I had a 400 i n  R-2 i n i t i a l l y ,  and I had never seen t h a t  
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SCHMITT before i n  PGNCS t u r n  on. That 's  what I w a s  r e f e r r i n g  t o  about 
(CONT 'D ) 

something d i f f e r e n t  i n  t h e  r e g i s t e r s .  It w a s  on t h e  i n i t i a l  

PGNCS t u r n  on, and s e l f  t e s t .  

CERNAN A l l  the  alinements went w e l l .  One th ing  t h a t  we discovered - 

t h e  gimbals apparently were m i s t r i m e d  on t h e  descent engine 

p r i o r  t o  l i f t - o f f .  

t h a t ' s  t r u e  o r  no t .  The p i t ch  and t h e  yaw gimbal t r i m  i n  the 

DAP were reversed as t o  our check l i s t .  When I inquired  about 

i t ,  I found out t h a t  our check l i s t  was cor rec t ,  which gave me 

an impression t h a t  t h e  gimbals were both mistrimmed. 

were s o  c lose  t o  each other  t h a t  t h e  ground indicated  we should 

press on and we should see  no react ion t o  t h a t  mistrim, and t o  

s tar t  up. 

m i s t r i m .  

sure w e  probably would have had t o  go through a re t r im of the  

gimbals during t h e  DPS t h r o t t l e  check. 

Someone i s  going t o  have t o  resolve whether 

But they 

We did  and we d i d  not see  any ind ica t ion  of t h e  

I f  p i t ch  and yaw had been separated q u i t e  a b i t ,  I ' m  

SCHMITT One c l a r i f i c a t i o n  comment with respect  t o  t h e  AGS. I men- 

t ioned yesterday t h a t  I thought it w a s  a Z-gyro t h a t  indica ted  

g rea te r  than spec ca l ib ra t ion .  It was t h e  Z-gyro, j u s t  

s l i g h t l y  gyeater ,  about 0 . 4 .  





9.0 SEPARATION THROUGH LM TOUCHDOWN 

9 .1  COMMAND MODULE 

EVANS I n  o p t i c s  t r a c k i n g ,  I t r acked  RP-3 which i s  about 5 minutes 

p r i o r  t o  t h e  subso la r  p o i n t .  

s o l a r  po in t  t o  be doing any o p t i c s  t r a c k i n g .  A s  soon as I 

got  t o  t h e  TCA on t h a t  t h i n g ,  I completely l o s t  t h e  v i s i b i l i t y  

of t h e  landmark. 

be  p r i o r  t o  TCA. 

And t h a t ' s  t o o  c l o s e  t o  t h e  sub- 

So t h e  only good marks on t h a t  are going t o  

CERNAN What w a s  t h a t  landmark? 

EVANS That w a s  t h e  landmark for updat ing t h e  mapping camera film. 

Actua l ly ,  it i s  a r e c a l i b r a t i o n  of t hose  p a r t i c u l a r  po in t s  

t h a t  had been t r acked  on previous launches.  

The c i r c u l a r i z a t i o n  burn w a s  a good burn. The only anomalous- 

type  t h i n g  on t h a t  i s  t h a t  t h e  r e s i d u a l s  p r i o r  t o  trimming 

were p lus  1.70 and minus 0.6.  

4-second burn. It underburned i n  t h e  minimum-impulse case by 

1 .7  f t / s e c .  

as adve r t i s ed  throughout t h e  f l i g h t .  

The minimum impulse i s  a 

It turned  out  t o  be no problem. The ORDEAL worked 
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9.2 LUNAR MODULE 

CERNAN Prep f o r  PDI - We j u s t  went out  of  t h e  Act iva t ion  Checkl i s t  

i n t o  t h e  Timeline Book. There are no notes  concerning any 

anomalies. We s t ayed  on t h e  t ime l i n e  and as I s a i d ,  w e  m e t  

t h e  milestones wi th  t h e  ground. We came around t h e  horn f o r  

PDI and e s t a b l i s h e d  comm, and t h e  ground had a load  wa i t i ng  

f o r  us. We had no NOUN 69 p r i o r  t o  ~ 6 3 .  

SCHMITT We d i d  have t h e  communications problem p r i o r  t o  PDI. The 

t h i n g  t h a t  s t a r t e d  i t  o f f  w a s  t h e  ground s t a r t e d  up- linking on 

t h e  omni, which they  had never done be fo re  i n  t h e  sims t h a t  I 

remember, un less  it was a s i t u a t i o n  where we hadn ' t  go t t en  t h e  

s t e e r a b l e .  They s t a r t e d  on t h e  omni. I was not watching 

t h a t ,  and I switched out  of  t h e  omni t o  t h e  s t e e r a b l e  i n  t h e  

middle of  t h e  up- link. That s t a r t e d  t h e  problem, which ap- 

pa ren t ly  w a s  compounded, as I found out  l a s t  n igh t .  Anyway, 

t h e  Goldstone antenna went b e l l y  up somehow, and t h e  men who 

t a l k e d  t o  me las t  n igh t  s t i l l  do not know how. Somebody may, 

and I ' m  su re  i t ' l l  be worked o u t .  The up- link d i d  ge t  i n  and 

a l l  you had t o  do w a s  proceed on t h e  VERB 33. We d i d  have a 

good up- link, and t h a t  whole t h i n g  w a s  i n  t h e r e  but  nobody's 

q u i t e  su re  how it a c t u a l l y  got  i n  t h e r e .  The ground s u r p r i s e d  

us by coming up almost immediately wi th  t h a t  up- link,  which 
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SCHMITT we've never seen before .  I n  f a c t ,  I expected it would be 
( CONT D ) 

q u i t e  l a t e .  

CERNAN We'd seen them come up fas t ,  b u t  t hey  always wai ted  for t h e  

s t e e r a b l e .  

SCHMITT Yes. That ' s  what caught me by s u r p r i s e .  A t  any ra te ,  w e  go t  

it i n  t h e r e  and t h e r e  was no subsequent problem. The corn 

t h i n g  d i d  de lay  us,  and w e  were running a l i t t l e  b i t  behind 

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

Let m e  mention one t h i n g  on t h e  DPS s ta r t  which I d i d n ' t  

mention yes te rday .  And t h a t  i s  monitoring 471 i n  t h e  AGS 

showed e s s e n t i a l l y  no D e l t a - V  accumulation i n  Y .  That w a s  a 

good i d e a ,  although it was unnecessary. 

CERNAN A s  far  as t h e  s tar t  w a s  concerned, t h e  LMP confirmed u l l a g e .  

I had my phys io logica l  cue,  and I knew we had u l l a g e .  I w a s  

prepared t o  back up t h e  u l l a g e  and back up t h e  s t a r t ,  but w e  

got  an automatic performance i n  both.  

SCHMITT It w a s  very c l e a r  t h a t  t h e  SHe tank  had opened up wi th in  a 

f e w  seconds. We got  our f i r s t  jump i n  p re s su re  a l o t  sooner 

than  I expected. 
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CERNAN A l l  t h e  pyro func t ions  p r i o r  t o  PDI i n  t h e  LM w e  could v e r i f y  

with a phys io log ica l  cue. 

t h e s e  func t ions .  

We could f ee l ,  and/or hear  a l l  of 

SCHMITT And t h i s  w a s  s u i t e d .  

CERNAN I n  some cases ,  it w a s  s u i t e d ;  not  a l l .  

I covered t h e  performance of t h e  engine. The PGNCS performed 

admirably. I c a l l e d  up t h e  NOUNS I needed: 68s and 92s. We 

loaded NOUN 69s, and she j u s t  s p i t  them out  j u s t  l i k e  she 

always has .  

SCHMITT The SHe pressures  during descent  h e l d  low. About 30 p s i ,  as 

I r e c a l l  , beneath t h e  p red ic t ed  number. 

CERNAN NOUN 69 w a s  p lu s  3400 f e e t ,  and t h a t  sounded very  familiar, 

as I r e c a l l .  Didn’t we  almost always i n  t h e  s i m s  have a 

plus? Even t h e  nominal ones have a plus. Is t h a t  t h e  prob- 

lem they  had? A s  it t u r n s  o u t ,  as soon as I p i t ched  over ,  I 

took it r i g h t  back out t o  g e t  t o  our  landing  a rea .  

SCHMITT Is t h a t  r i g h t ?  

CERNAN It w a s  almost exac t ly  t h e  same number, which means t h a t  t h e i r  

t a r g e t i n g  w a s  e s s e n t i a l l y  p e r f e c t ,  because t h e  planned landing  

area w a s  about at  leas t  a c r a t e r  diameter s h o r t  of Camelot. 
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CERNAN Tha t ' s  where w e  p i t ched  over and t h a t ' s  

l anded ,  which was t h e  planned, t a r g e t e d  
( CONT D ) 

where w e  would have 

landing  area. 

W e  d i d  not  say  anything about D O I- 2 .  D O I- 2  was s l i g h t l y  

s m a l l e r  t han  we'd seen i n  t h e  p a s t ,  because of t h e  o r b i t  deg- 

rada t ion  w e  were i n .  I t h i n k  it went down t o  something l i k e  

11 m i l e s ,  bu t  t h e  D O I- 2  jus t  went super .  We got t h e  r e s i d u a l s  

down t o  00 and 0.1,  something t o  t h a t  e f f e c t .  We saw a 

7.0 p e r i l u n e  out  of t h e  P G N C S  and a 6.7 out of t h e  AGS,  which 

i s  e x a c t l y  t h e  type  of' t h i n g  w e  expected. We went around t o  

P D I  i n  good shape. We got  e x c e l l e n t  r a d a r  and VHF ranging 

c o r r e l a t i o n  during t h a t  r ada r  checkout. 

VHF Ranging and Radar Tracking - Everything w a s  nominal during 

P D I  r i g h t  through p i t chove r .  W e  got  th ro t t ledown on t i m e .  

We watched t h e  computer and followed NOUN 92. The computer 

w a s  happy, t h e  GDC was happy, and every th ing  was j u s t  p e r f e c t .  

A t  1 3  000 f e e t ,  I could look over t h e  edge o f  t h e  window and 

see  t h e  South Massif.  A t  13 000 f e e t ,  I knew w e  were coming 

down i n  the  v a l l e y  because I could s e e  t h e  South Massif, and 

I could t e l l  t h a t  w e  were i n  t h e  v a l l e y  or coming i n t o  i t .  

A t  1 3  000 fee t ,  I had t h e  impression w e  were l e v e l  w i th  t h e  

t o p  of  t hose  mountains. (Laughter)  I r e a l l y  d id .  

i 



CERNAN We p i t ched  over ,  t h e  needles  dropped, p i tchover  occurred ,  64 ,  

every th ing  w a s  nominal. Our t a r g e t  p o i n t  w a s  about a c r a t e r  
( CONT D ) 

diameter s h o r t  o f  Camelot. I used LPD f r equen t ly .  I d o n ' t  

know how many times I used LPD, s e v e r a l  c l i c k s  back,  a couple 

l e f t ,  a couple r i g h t .  I j u s t  f l e w  it where I wanted t o  f l y  

it .  I brought it back t o  an a r e a  i n  t h e  v i c i n i t y  and t o  the  

r i g h t  of Poppy. A s  soon as I d i d  t h a t ,  I j u s t  s o r t  of  tumbled 

i n  on t h a t  area and d id  some more LPDs t o  f i n a l l y  what I ' d  

c a l l  a s u i t a b l e  landing  s i t e .  That s u i t a b l e  landing  s i t e  

became more evident  t h e  c l o s e r  you g o t .  I n i t i a l  LPD changes 

t o  b r ing  t h e  landing  s i t e  back east were j u s t  g ross  t o  change 

t h e  a rea .  

Once I had my a r e a ,  I s t a r t e d  tweaking it up t o  f i n d  what I 

considered a b lock le s s  and l e v e l  a r e a .  I ended up t ak ing  over 

i n  P66 j u s t  a l i t t l e  below 300 f e e t .  

i s  t h a t  I wanted t o  slow our forward v e l o c i t y  down. I d i d  

not  want t o  go any f a r t h e r  w e s t ,  because t h e r e  were more blocks 

and more hummocky t e r r a i n .  A s  a r e s u l t  o f  a l l  of our a f t  

LPDing, we ended up (1) wi th  a g r e a t  dea l  more f u e l  than  we 

might have a n t i c i p a t e d ,  between 7 and 9 pe rcen t ,  I b e l i e v e ,  

and (2) t h e  r a t e  of descent ,  H-dot, w a s  a l i t t l e  b i t  h igher  

than  normal, because of  our  s t eepe r  descent i n  t h e  l a t t e r  

phases of t h e  braking and landing .  But as f a r  as t h e  CDR w a s  

The reason I took over 
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CERNAN concerned, t hey  were very comfortable rates of descent .  The 
( CONTI D )  

LMP passed them on and s a i d  they  were a l i t t l e  h igher .  I knew 

where we were. I t h i n k  t h e  most s i g n i f i c a n t  p a r t  of t h e  f i n a l  

phases from 500 f e e t  down, as far as t h e  CDR was concerned, 

was t h a t  i t  was extremely comfortable f l y i n g  t h e  b i r d ,  e i t h e r  

LPDing i n  ~ 6 4 ,  and/or f l y i n g  manually i n  ~ 6 6 .  I con t r ibu te  

t h a t  p r imar i ly  t o  t h e  LLTV f l y i n g  opera t ions .  That ' s  why t h e  

rates of descent  and what have you were j u s t  very  comfortable.  

I kept  a good r a t e  of descent down through 200 f ee t ,  slowed 

it down at  a l i t t l e  b i t  over  100 feet  t o  1 or 2 fee t  pe r  sec-  

ond, and then  s t a r t e d  it on down again.  We s t a r t e d  t o  g e t  dus t  

somewhere around 100 f e e t .  

SCHMITT I n  my window, I d i d n ' t  see dus t  u n t i l  about 60 o r  70 fee t .  

CERNAN The dus t  l a y e r  was s o  very t h i n  t h a t  I could d e f i n i t e l y  see 

through it a l l  t h e  way down. It d i d n ' t  hamper our opera t ions  

at  a l l .  When I w a s  sa t i s f ied  t h a t  t h a t  w a s  my landing  s i t e ,  

I made su re  w e  had between 1 and 3 feet  pe r  second on t h e  

c ros spo in t e r  forward v e l o c i t y ,  and t o  t h e  b e s t  of my a b i l i t y ,  

zero l e f t  and r i g h t .  We continued on down with about 3 feet  

pe r  second t o  landing .  
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CEFUTAN I s a w  t h e  shadow come r i g h t  on up t o  m e ,  and t h i s  i s  very w e l l  
( CONT'D)  

done i n  t he  s imula tor .  When it passed on under m e ,  I was 

expect ing a b l u e  l i g h t .  It seemed l i k e  it d i d n ' t  q u i t e  come, 

when the  shadow passed on under me f o r  j u s t  a s p l i t  second or 

two. We got  t h e  touchdown l i g h t .  I had planned t o  s ay ,  

"1 po ta to ,  2'' and then  push t h e  s t o p  but ton .  

A s  soon as w e  go t  t h e  touchdown l i g h t ,  I ,  l i k e  most everybody 

e lse ,  h i t  t h e  s t o p  but ton .  

We plunked down wi th  a r e l a t i v e l y  good thud ,  I ' d  say.  

But I d i d n ' t .  

Then th ings  just  went "plunk." 

V i s i b i l i t y  through t h e  f i n a l  phase w a s  e x c e l l e n t .  The tendency, 

once you r ede f ine  your landing  a r e a ,  i s  t o  become a l i t t l e  b i t  

l e s s  concerned wi th  your p e r i p h e r a l  landmarks out  t h e r e ,  be- 

cause you know now about where you ' r e  going t o  go. 

more tunne l  v i s i o n ,  and you a r e  concerned wi th  f ind ing  t h e s e  

s p e c i f i c  touchdown po in t s  wi th in  t h a t  landing  a r e a .  

e f f e c t i v e l y  what I d id .  I had no Sun angle problems. A t  

t h a t  po in t  i n  t ime,  e s t ima t ion  of  d i s t ances  d i d n ' t  mean much, 

because I w a s  concerned more w i t h  what w a s  r i g h t  down below m e  

and i n  f r o n t  of m e .  

You g e t  

Tha t ' s  

I c a n ' t  say enough f o r  what I consider  t h e  accuracy of t h e  

guidance. Manual c o n t r o l  of t h e  spacec ra f t  w a s  hard and f i rm ,  

d i f f e r e n t  c e r t a i n l y  than  t h e  command module opera t ion  b u t  ex- 

a c t l y  what I expected t h e  LM t o  be. The s imu la to r ,  I t h i n k ,  
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CERNAN does an e x c e l l e n t  job  of  c o n t r o l l i n g  t h e  firm good s o l i d  

ATTITUDE HOLD, RATE COMMAND c a p a b i l i t i e s . o f  t h e  LM. 
( CONT'D) 

I ' d  say  

t h a t  I touched down w i t h  about 1 t o  3 f t / s e c  forward, and 

0 l e f t  and r i g h t ,  and about 3 f t / s e c  down. We'll  j u s t  have t o  

f i n d  out  what t hose  numbers were. I don ' t  know. The f u e l  

remaining w a s  between 7 and 9 pe rcen t .  From t h e  C D R ' s  s i d e ,  

t h e  systems were e x c e l l e n t .  
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10 .O LUNAR SURFACE 

CERNAN Post landing powerdown - We got  t h e  verb f o r  STAY at  T 1, T2’ but  

w e  got a GO f o r  at  least  a T and w e  s t a r t e d  r i g h t  through t h e  3’ 
c h e c k l i s t  and t h e  power on conf igu ra t ion .  Based upon t h e  

review of t h e  Surface Check l i s t ,  t h e r e  were no anomalies i n  

powering down t h e  s p a c e c r a f t .  We j u s t  followed r i g h t  on 

through. 

PGNCS and AGS worked f i n e .  Z ,  once aga in ,  had a h ighe r  t han  

spec gyro count.  It w a s  nothing s e r i o u s  though. 

E a t  and rest  pe r iod  - We had an eat pe r iod  on t h e  s u r f a c e .  A s  

we were beginning our EVA-1 prep ,  we took some p i c t u r e s  out 

t h e  window. We just followed t h e  c h e c k l i s t ,  and, a l l  t o l d ,  we 

ended up g e t t i n g  out  some 30 minutes l a t e .  I’m not  su re  why. 

SCHMITT P a r t  o f  it w a s  t h a t  P57. 

CERNAN Oh, we had t o  do a P57 over because w e  reversed  t h e  marks on a 

s p i r a l  cu r so r ,  which w a s  j u s t  an onboard problem on our p a r t .  

So,  we d i d  the  P57 ove r ,  and we l o s t  s e v e r a l  minutes.  We s o r t  

of never l o s t  any t h e r e a f t e r ,  bu t  w e  never made them up e i t h e r .  

S u i t  doff and don - This w i l l  cover a l l  t h e  EV prep  and pos t  

a c t i v i t i e s .  We both found, LMP and CDR, t h a t  donning and 

do f f ing  t h e  s u i t  i n  1/6g w a s  r e l a t i v e l y  easy.  Once again ,  we 
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CERNAN had no problems zipping up t h e  s u i t s .  I n  t h e  course of do f f ing ,  
( CONT D ) 

and p r i o r  t o  g e t t i n g  t h e  s u i t  f u l l y  o f f ,  w e  mutually l u b r i c a t e d  

each o t h e r ' s  open z ippers  and a l l  t h e  connectors .  When we 

doffed t h e  s u i t ,  we went i n t o  a drying mode as t h e  c h e c k l i s t  

sugges ts  p r i o r  t o  t h e  s l e e p  per iod .  

because our  s u i t s  s t ayed  r e l a t i v e l y  f r e s h  and c lean  on t h e  

I ' m  r e a l l y  g l a d  we d i d  

i n s i d e .  We doffed our  LCGs every day and s l e p t  i n  CWGs r a t h e r  

than  t h e  LCG. And I ' m  g l a d  w e  d i d  t h a t  because it was much 

more comfortable.  We made it a buddy system i n  t h e  e n t i r e  

donning and prep when it came t o  t h e  s u i t  opera t ions ,  except  

f o r  p u t t i n g  on t h e  gloves.  We found it e a s i e r  t o  pu t  them on 

i n  p a r a l l e l  a d  g e t  them locked and v e r i f i e d  locked. We 

a c t u a l l y ,  each i n d i v i d u a l l y  i n  almost a l l  ca ses ,  put  our  own 

glove dus t  covers and r i n g  dust  covers on. Maybe we had t o  

he lp  each o t h e r  once i n  a while .  And cont rary  t o  some of our 

i n i t i a l  d e s i r e s ,  we decided t o  go ahead and pu t  those  dus t  

covers on f o r  every EVA. Af t e r  t h e  f i r s t  EVA, we found out 

what t h e  dus t  problem r e a l l y  w a s .  

SCHMITT One of  t h e  t abs  on t h e  LMP's dus t  covers d i d  break o f f  on t h e  

f i r s t  prep .  

CERNAN But bes ides  t h a t ,  w e  never used t h a t  donning lanyard  t h a t  w e  

had ava i l ab l e .  We never needed i t .  I c a n ' t  r e a l l y  say anything 

e l s e  except t h a t  t h e  doff and don went p r e t t y  much as w e  both 
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CERNAN expected it t o .  We obviously took extreme ca re  of our s u i t s  - 
( c ONT D ) 

t h e  b e s t  we could - because w e  had t o  use them s e v e r a l  t i m e s .  

I t h i n k  t h a t  care  p a i d  off  because even a t  t h e  i n t e g r i t y  check 

of t h e  CM/EVA, t h e  s u i t s  were t i g h t e r  t han  a drum. I t h i n k  t h e  

w r i s t  connectors ,  even wi th  t h e  dus t  covers ,  were tending  t o  

g e t  a l i t t l e  b i t  s t i f f .  

SCHMITT Yes , mine were very s t i f f .  

CERNAN But nothing eve r  r e a l l y  f roze  up on us .  

LM veh ic l e  systems opera t ions  - There weren ' t  many systems 

ope ra t ing  dur ing  t h e  lunar sur face  a c t i v i t i e s  o t h e r  t han  t h e  

EPS and t h e  g lyco l  system. We se t  i t  up p e r  t h e  F l i g h t  Plan. 

We updated t h e  PGNCS p e r i o d i c a l l y .  It w a s  a l l  nominal ope ra t ion .  

1 0 . 1  FIRST EVA, MASSIF 

CERNAN F i r s t  EVA prep  a c t i v i t i e s  - And a l l  I can say  about t h e  PLSS 

donning and checkout v e r i f i c a t i o n  , cabin  depress ,  communications 

checkout,  and power t r a n s f e r s ,  i s  t h a t  it j u s t  followed t h e  

c h e c k l i s t  and went nominally. The only t h i n g  t h a t  w e  might 

cons ider  as a dev ia t ion  i s  t h e  f a c t  t h a t  t h e  CDR l e f t  h i s  

0 hoses o f f  during most of  t h e  donnings because I f e l t  I 

d i d n ' t  need them wi th  t h e  water  cool ing from t h e  s p a c e c r a f t .  

It w a s  e a s i e r  t o  g e t  them put  ou t  of t h e  way e a r l y ,  and t h e r e  

w a s  c e r t a i n l y  adequate a i r f l ow.  We l e f t  t h e  flow on through 

2 
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CERNAN t h e  hoses t o  keep c i r c u l a t i o n  i n  t h e  cabin  dur ing  t h a t  t i m e .  
( CONT'  D ) 

I f e l t  very comfortable and l e s s  contained by having those  

two hoses out of t h e  way. A l l  I had dragging from m e  w a s  t h e  

water  hose and t h e  corn  hose. 

SCHMITT LMP wore t h e  hoses most of  t h e  t i m e  t o  p a r t l y  have a convenient 

p l ace  t o  put  them. A l s o ,  I l i k e  t h e  a i r f l ow.  

CERNAN And t h e y ' r e  more out  of  t h e  way of  t h e  LMP because t h e y ' r e  on 

your s i d e .  

EVA 1 - We j u s t  commenced t h e  egress  very slowly t o  g e t  

famil iar ,  bu t  b a s i c a l l y  t h e r e  were no r e a l  problems wi th  t h e  

eg re s s .  I f e l t  you had t o  g e t  down a l i t t l e  b i t  lower t o  t h e  

f l o o r  than I ' d  seen i n  t h e  a i r p l a n e ,  b u t  once you understood 

where you had t o  g e t ,  g e t t i n g  out  was no problem a t  a l l .  

Everybody knows t h a t  t h e  LM cabin i s  very small,  and you ' r e  

r e s t r i c t e d .  You cannot move very f a s t  o r  g e t  out of each 

o t h e r ' s  way very e a s i l y .  

back t o  change valves o r  switches o r  c i r c u i t  b reake r s ,  you had 

t o  move one a t  a t i m e  t o  ge t  out of  each o t h e r ' s  way. Once w e  

found out what those  requirements were, we were ab l e  t o  work 

toge the r  very w e l l  and s t a y  out of  each o t h e r s  way most of t h e  

t ime . 

So when you d i d  have t o  t u r n  your 
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SCHMITT Yes. Let me comment about t h e  LMP's egress  and i n g r e s s  and 

gene ra l  a c t i v i t i e s  a l i t t l e  b i t  t h a t  I ' v e  done i n  t h e  1/6g air-  

plane i n  t h e  mockup. They seem t o  be more d i f f i c u l t  and more 

cons t r a ined  i n  t h e  LM t han  they  were i n  t h e  a i r p l a n e .  

know exac t ly  why. 

kept  f i n d i n g  I was hanging my l e g  pockets  up on those  t h i n g s .  

I don ' t  remember whether I had those  on i n  t h e  a i r p l a n e  o r  no t .  

I don ' t  

I P a r t  of it mcy have been i n  t h e  pockets .  

CERNAN The key t o  i ng res s  w a s  t o  g e t  a l l  t h e  way i n  and then  bend my 

l e g s  up. 

t h i n g  broke f r e e .  

out on t h e  s i l l ,  and as soon as I bent  my knees,  i t  took t h e  

pockets o f f  t h e  s i l l ,  and I j u s t  s l i p p e d  r i g h t  i n .  I d i d n ' t  

l e a r n  t h a t  u n t i l  t h e  second eg res s .  

on t h e  porch was f i n e .  We got  t h e  MESA deployed. The LMP 

egressed ,  We got t h e  LRV deployed. 

A s  soon as I bent  my l e g s  up, a l l  o f  a sudden every- 

I t h i n k  it was t h a t  t h e  pockets were hanging 

Work on t h e  p la t form and 

SCHMITT Cosmic ray w a s  deployed nominally.  LM d e s c r i p t i o n  and p lan  - 
There wasn ' t  much t o  say.  I had t h e  impression maybe t h e  s t r u t  

w a s  s t roked ,  bu t  t h a t  w a s  d i scussed  and photographed. 

CERNAN The whole EVA, as w e  c a l l  i t ,  " c lose in ,"  went s o  c l o s e  t o  our 

EVA c lose ins  and even tua l ly  c loseouts  a t  t h e  Cape t h a t  even I 

was amazed. It tu rned  out t h a t  I got  t o  t h e  f l a g  j u s t  about 

t h e  t i m e  I dways  got  t o  t h e  f l a g ,  and you were ready. It just 

couldn't have been a b e t t e r  reproduct ion of t h e  t r a i n i n g  
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CERNAN a c t i v i t i e s  a t  t h e  Cape. I t h i n k  t h e  t r a n s c r i p t  and t h e  
( CONT ID) 

t e l e v i s i o n  b e t t e r  descr ibes  and d e b r i e f s  t h a t  p o r t i o n  of t h e  

EVAs than  w e  could by j u s t  s i t t i n g  he re  and saying  every th ing  

went nominal by t h e  c h e c k l i s t  because t h a t ' s  e s s e n t i a l l y  what 

happened. 

SCKMITT You've heard a l l  about t h e  ALSEPs and t h e  LTG problem i n  real  

t ime.  I t ' s  on t h e  t r a n s c r i p t .  It w a s  something i n  t h e  dome 

removal s t r i p .  We p r i e d  it o f f  wi th  a hammer. 

e r s e  s u r p r i s e d  m e  i n  t h a t  t h e  package seemed heav ie r  than  I 

had expected. 

The ALSEP t r a v-  

CERNAN You l o s t  a b lock .  

SCHMITT I l o s t  a block.  It j u s t  came o f f  t h e  Velcro.  I may have h i t  

it with my l e g .  Rea l ly  t h e  dus t  was s o  deep and s o f t  t h a t  t h e  

blocks were r e l a t i v e l y  i n e f f e c t i v e ,  and I ended up p u t t i n g  a 

rock underneath one corner .  

ALSEP deploy - In  t h e  LMF's p o i n t  of view, it  w a s  slower than  

I expected it t o  be.  But,  every th ing  got deployed. And, t h e  

geophones were f a s t e r  as we expected. 

CERNAN The hea t  flow went very we l l .  It j u s t  went bang, bang, bang. 

Real ly t he  only d i f f i c u l t  t h i n g  i n  1/6g i s  t h a t  f a c t  t h a t  you 

cannot bend over  very e a s i l y  t o  p i ck  th ings  up. I used t h e  
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CERNAN d r i l l  f o r  a brace  almost every t i m e  I had t o  g e t  t h e  wrench 
( CONT D ) 

o f f ,  as you s a w  and heard  i n  t h e  t r a n s c r i p t  and p i c t u r e s .  

Every time I found out t h a t  I reduced a work output  and reduced 

t h e  f r u s t r a t i o n  when I se t  t h e  d r i l l  i n  t h e  r i g h t  p l a c e ,  leaned 

on i t ,  and took t h e  wrench o f f .  

some problems wi th  w a s  wi th  t h e  core  and t h e  bore ;  you have 

t r o u b l e  i n  1/6g wi th  t h e  gloves on t o  a l i n e  t h e  th reads  and 

make sure they  g e t  a l l  t h e  way s e a t e d  on t h e  fol lowing bore  

o r  core p r i o r  t o  s t a r t i n g  t o  drill. 

with  t h a t ,  bu t  even tua l ly  I got  them a l l .  

t h r e a d  down wi th  t h e  d r i l l .  I always had i t  a l l  t h e  way f l u s h ,  

which preserved  t h e  bo res ,  o f  course.  The whole opera t ion  j u s t  

went w e l l .  You s a w  i t ;  you heard i t .  We followed t h e  pro-  

cedures .  The TGE could have been taken  on and o f f  very e a s i l y  

on t h e  Rover. 

t a k i n g  readings when it w a s  o f f  t h e  Rover was aga in  t h e  same 

problem. You have to l e an  down to g e t  to anything,  and t h e  

TGE i s  very low. I t ' s  very d i f f i c u l t  t o  g e t  down t h e r e  and 

make anything bu t  a swipe a t  t h e  bu t tons  when i t ' s  on t h e  

su r f ace .  I ' m  very g l ad  we d i d  not  have t o  t a k e  i t  o f f  t h e  

su r f ace  f o r  a l l  t h e  readings because it made it much more 

convenient.  It w a s  not  a problem of t a k i n g  it on and o f f .  It 

w a s  a problem o f  pushing t h e  bu t ton  once i t  w a s  on t h e  su r f ace .  

The only l i t t l e  t h i n g  I had 

I had a couple of problems 

I never rammed a 

The only t h i n g  t h a t  we d i d n ' t  a n t i c i p a t e  about 
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SCHMITT The ALSEP photos were not  taken  i n  t h e  normal way, I t h i n k  

t h a t  by t h e  t ime w e  had f i n i s h e d  our  second and l a s t  t r a d i t i o n a l  

r e v i s i t  of t h e  ALSEP, a f a i r l y  good c o l l e c t i o n  o f  photos had 

been obta ined ,  bo th  on s p e c i f i c  r eques t  from t h e  MOCR and a l s o  

random photos I took while  t hey  were th ink ing .  

CERNAN The whole EVA-1, a l l  t h e  way through t h e  s t a t i o n  1 a c t i v i t i e s  

and t h e  SEP deploy, although t h e r e  were modi f ica t ions  i n  i t ,  

followed t h e  c h e c k l i s t .  The b e s t  deb r i e f ing  i s  t h e  t r a n s c r i p t  

and t h e  TV. I don ' t  t h i n k  t h e r e ' s  anything we can r e a l l y  add 

t o  t h a t  o r  any of  t h e  o the r  p a r t i c u l a r  s t a t i o n s  t h a t  h a s n ' t  

a l ready  been s a i d  i n  real  t ime.  

SCHMITT Let me mention aga in ,  f o r  t h e  r eco rd ,  t h a t  t h e  geophone module 

package d i d  not cons t r a in  t h e  geophone's l i n e s  very w e l l .  But 

t h e  n e t  r e s u l t  w a s  a good t r i a n g u l a r  deployment of  geophones, 

even though they  are not  anchored a t  t h e  base  of t h a t  t r i a n g l e .  

CERNAN We go i n t o  ing res s  and t h e  EVA c loseout  w a s  again p r e t t y  much 

as planned without anything worth t a l k i n g  zbout o t h e r  than  what  

w a s  heard and seen.  

SCHMITT I don ' t  know whether youlve been t o l d  y e t  o r  n o t ,  bu t  both t h e  

SRCs have e x c e l l e n t  backings.  

CERNAN Good. 
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SCHMITT Number 2 has t h e  b e s t  they  ever  had. 

CERNAN I took pa ins  t o  make su re  t h a t  t h a t  t h i n g  w a s  s ea l ed .  They 

d i d  have e x c e l l e n t  backings? Tha t ' s  good. 

EVA p o s t - a c t i v i t i e s  - Again, t h e  r e fu rb i sh ing  of t h e  PLSSs went 

as was w r i t t e n  i n  t h e  c h e c k l i s t ,  both with, oxygen and water .  

Apparently,  we got them completely r e fu rb i shed  for every EVA 

because t h e  t o t a l  t i m e  we were ab le  t o  accumulate on them i n  

t h e  second and t h i r d  EVAs. I never had any problems throwing 

t h e  C D R ' s  PLSS back i n  t h e  recharge s t a t i o n .  

SCHMITT L e t  me go back t o  t h e  EVA c loseout .  The t r a n s f e r  of t h e  gear  

up t h e  l adde r  by hand was not  d i f f i c u l t ,  b u t  it w a s  more d i f-  

f i c u l t  than  I had expected. Ge t t i ng  t h e  EVA p a l l e t  i n  ahead 

of  me looked l i k e  it might be a problem, bu t  I found t h a t  by 

pushing t h e  ha tch  f u l l  open and p u t t i n g  t h e  p a l l e t  o f f  t o  t h e  

r i g h t ,  I s t i l l  had p l en ty  of room t o  move around. 

t h e  r i g h t ,  next  t o  your stowage a r e a ,  and it w a s  out of t h e  way. 

I got i n  and then  reached over and undid i t .  

off t h e  p a l l e t  took longer  than  it d i d  i n  t r a i n i n g .  

more d i f f i c u l t  j ob . 

I put  it t o  

Taking t h e  gear  

It w a s  a 

CERNAN That whole t r a n s f e r  seem t o  go very w e l l ,  t h e  transfer i n t o  t h e  

cabin and t r a n s f e r  back out o f  t h e  cabin .  
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SCHMITT Tool management reminded me of t h a t  f o r  some reason t h e  l e f t -  

hand pocket down low on t h e  l e f t  l e g  w a s  e s s e n t i a l l y  not  used. 

I couldn ' t  g e t  t o  it e a s i l y .  I was ab le  t o  g e t  t o  t h e  r i g h t  

pocket and I d i d  stow odds and ends of samples i n  t h e r e  

occas iona l ly ,  and once o r  tw ice ,  t h e  hammer. I n  gene ra l ,  it 

w a s  only t h e  right- hand pocket t h a t  w a s  u s e f i l  t o  m e .  Tool 

management w a s  as w e  had t r a i n e d ,  wi th  t h e  except ion t h a t  as 

t h e  EVA'S p rogressed ,  t h e  spring- loaded l a t c h  t h a t  locks  t h e  

scoop i n t o  a given p o s i t i o n  i n  t h e  de t en t  ceased t o  func t ion  

very w e l l .  

CERNAN EVA pos t  a c t i v i t i e s  - You got anything t o  add? 

SCHMITT We d i d  t h a t  i n  p a r a l l e l  wi th  o the r  a c t i v i t i e s .  

CERNAN We approached t h a t  r e l a t i v e l y  casua l ly  b u t  with t h e  i d e a  of 

g e t t i n g  t o  bed on t i m e ,  and f o r  t h e  most p a r t ,  I t h i n k  w e  had 

a l i t t l e  f a t  i n  t h e r e .  Where w e  d i d n ' t  we s t i l l  p reserved  t h e  

&hour s l e e p  pe r iod  because t h e  next  day w a s  not  n e c e s s a r i l y  

c r i t i c a l ,  except t h e  day of lalmch, on which we wanted t o  ge t  

up on t ime.  

Performance comments, equipment - I cannot say enough f o r  t h e  

PLSS opera t ion .  Cooling c a p a b i l i t y  w a s  t h e r e  t i g h t  as a drum; 

communications were e x c e l l e n t ;  and t h e  s u i t  performed w e l l .  
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SCHMITT The only problem we both had was i n  t h e  g loves .  J u s t  gene ra l  

f a t i g u e  and a l s o  con t inua l  p re s su re  a g a i n s t  t h e  n a i l  t h e r e  

b r u i s e d  under t h e  n a i l s .  

CERNAN That p re s su re  aga ins t  the n a i l  areas w a s  not  a p re s su re  caused 

by s h o r t  gloves f o r  me. It was j u s t  because of use.  You 

r equ i r ed  s o  much d e x t e r i t y  during t h e  ALSEP deploy t h a t  it was 

apparent ly  a p re s su re  t h a t  got  you across  t h e  t o p  of t h e  hands 

o r  t h e  t o p  of t h e  f i n g e r s ,  b u t  it w a s  no t  a f o r e  and a f t  pres-  

s u r e  for me. 

SCHMITT But you s t i l l  got some b r u i s e s  under your n a i l ?  I don ' t  s ee  

m y  o t h e r  way t o  g e t  t h a t  bu t  by pushing aga ins t  t h e  n a i l .  

There was no way t o  avoid it e i t h e r .  

10.2 SECOND EVA, SOUTH MASSIF 

CERNAN Here aga in ,  you can ta lk  about t h e  prep a c t i v i t i e s .  We were 

obviously smarter. 

have t o  be done during EVA-2 because t h e y ' r e  only done once i n  

Some of t h e  th ings  you do i n  EVA-1 do not  

terms of stowage and what have you. We had some OJT on EVA-1, 

and EVA-2 j u s t  went r i g h t  down t h e  l i n e .  We got  t h e  cabin 

depressed,  got o u t ,  and went t o  work. I cannot s ay  anything 

about EVA-2 eg res s  o r  equipment t r a n s f e r  or anything e l s e .  

SCHMITT Yes. I don ' t  want t o  waste t i m e  on t h e  t r a v e r s e s  because I 

plan t o  do t h a t  w i t h  t h e  tapes.  - 

k 
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CERNAN I ' v e  t a l k e d  about Rover mob i l i t y  and c a p a b i l i t y  and t h e  

requirements of  t h e  d r i v e r  f o r  continuous a t t e n t i o n  and t h a t  

became very ev ident  on EVA-2. 

SCHMITT Although I made re ference  t o  most of t h e  l i t t l e  memory jogs 

we had i n  t h e  Cuff Check l i s t ,  it tu rned  out  they  were not  

s p e c i f i c a l l y  necessary t o  have them i n  t h e  c h e c k l i s t  s i n c e  our 

continuous observa t ion  and d iscuss ion  of t h e  s u r f a c e  covered 

those  th ings  as a mat te r  of course ,  i f  they  were t h e r e .  I 

t h ink  t h e  most important t h i n g  t h a t  they  d i d  was t o  f o r c e  us 

to review cuff  c h e c k l i s t s  prelaunch t o  l e a r n ,  t r a i n ,  and t h i n k  

about t h e  k ind  of problems they  were re ferenced  t o .  I n  t h e  

a c t u a l  ope ra t ion ,  most of those  d iscuss ions  took p l ace  r e l a -  

t i v e  l y  automatic a l l y .  

CERNAN The C D R ' s  nav iga t ion  page used i n  t r a v e r s i n g  t o  each s t a t i o n  

w a s  probably one of t h e  most u s e f u l  t h ings  I c a r r i e d  on my 

cuff  c h e c k l i s t .  It kept  m e  very much a w a r e  of t h e  genera l  

heading I had t o  go and genera l  l a r g e  f e a t u r e s  we were looking 

f o r ,  I j u s t  t h i n k  it w a s  extremely u s e f u l .  Because of t h e  

t e r r a i n  and t h e  i n a b i l i t y  t o  t r a v e l  on a s t r a i g h t  l i n e  for 

very long per iods  of t ime ,  I p r imar i ly  d i d  not naviga te  on 

heading. I p r imar i ly  naviga ted  t o  a p o i n t .  And s o  t h e  p a r t i -  

c u l a r  po in t s  tha t  were shown for jogs i n  t h e  t r a v e r s e ,  o r  f o r  

Rover samples, or charge deploys, o r  f o r  s t a t i o n s  were most 
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CERNAXT va luable  t o  m e ,  because I naviga ted  t o  a range and a bea r ing  

That 
( CONT 7 D) 

and d i d n ' t  worry p a r t i c u l a r l y  about t h e  exac t  heading.  

seemed t o  work out  very w e l l .  And t h a t ' s  why w e  never ,  on any 

of t h e  t h r e e  EVAs,  followed our  t r a c k s  back t o  anywhere. We 

crossed  our t r a c k s  a couple of t imes b u t  w e  never covered t h e  

same p iece  of  real  estate  twice.  Performance of  a l l  equipment 

afY,er EVA-2 w a s  e x c e l l e n t .  Going i n t o  t h e  EVA-3, t h e  p rep ,  

again , was familiar. 

10.3 THIRD EVA, NORTH MASSIF 

SCHMITT S t a t i o n  3 - We both d i d  most of  t h a t  s t a t i o n  s e p a r a t e l y .  Gene 

w a s  working t h e  double core as planned and I was doing sampling. 

I got  a l i t t l e  i n e f f i c i e n t  a t  t h e  s ta r t  because I d i d n ' t  have 

a bag t o  put  samples i n .  Once I got  a bag ,  it w a s  a l i t t l e  

hard  t o  handle because I was on a s i d e  s lope .  But i n  t h e  t ime 

t h a t  we spent  t h e r e ,  I t h i n k  it tu rned  ou t  t h a t  Gene got  an 

e x c e l l e n t  double core canned and I got  on t h e  o rde r  of  10 o r  

11 documented samples, both sur face  and t r ench  samples a t  t h e  

edge of  t h a t  c r a t e r .  

now whether we could have operated more e f f i c i e n t l y  t o g e t h e r  

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

I would s t i l l  have a hard  t ime eva lua t ing  

CERNAN EVA-3 closeout  w a s  nominal. It w a s  modified because t h e  LMP 

had t o  go back t o  t h e  ALSEP again ,  As f a r  as I ' m  concerned, 
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CERNAN t h e  recovery of t h e  neutron f lux,  park ing  t h e  Rover, t u r n i n g  
( CONT D ) 

o f f  t h e  SEP and going through a l l  t h a t  worked very w e l l .  Here 

aga in ,  any modi f ica t ions  t o  those  c loseouts  a r e  r e a l l y  not  bad 

a t  a l l  because w e  used t h e  c h e c k l i s t  as a r e fe rence  and not  as 

a cookbook. We understood what had t o  be done and what had t o  

be closed out so  t h a t  we  could accept  modi f ica t ions  and a l s o  

p ick  up each o t h e r ' s  t a s k .  And we d id  t h a t  q u i t e  f r equen t ly  on 

t h e  c loseouts .  We could see what t h e  o t h e r  guy w a s  doing,  and 

p ick ing  up t h e  o t h e r  guy's t a s k  occas iona l ly ,  when you had a 

f r e e  moment o r  an e a s i e r  reach ,  was a very simple t h i n g  t o  do. 

That comes from having done t h i s  t o g e t h e r  many, many times. 

Probably t h e  most d i f f i c u l t  job  of a l l  t h e  c loseouts  w a s  t r y i n g  

t o  dus t  t h e  s u i t s .  I t ' s  a d i f f i c u l t  and awkward p o s i t i o n .  

I t ' s  hard  t o  m a k e  f a s t  sweeping movements i n  a s t i f f  s u i t .  We 

d i d  our b e s t ,  and I t h i n k  probably t h e  t i m e  spent  w a s  w e l l  spen t .  

But I th ink  a l s o  it was a b i t  more t ime than  we had a n t i c i p a t e d .  

The real- t ime t r a n s c r i p t s  w i l l  show just how much t i m e  and 

e f f o r t  w a s  spent  i n  dus t ing .  Both of us found t h a t  our  lower 

limbs and boots  could probably be b e t t e r  dus ted  by jumping up 

and down on a l adde r  o r  c lapping your f e e t  t oge the r  on a l a d d e r ,  

which, i n c i d e n t a l l y ,  t h e  CDR had t o  do i n  every case because he 

w a s  t h e  l a s t  one i n .  H i s  f e e t  were always i n  t h e  dus t  p r i o r  t o  

g e t t i n g  on the  l adde r .  But I th ink  t h a t  worked out  p r e t t y  w e l l .  
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SCHMITT Third EVA was p r e t t y  much ope ra t iona l ly  l i k e  t h e  second. 

worked on s lopes  on both ETAS, 

We 

On t h e  t h i r d  w e  d i d  have t h e  
( CONT ID) 

Rover on t h e  s lope .  That d i d n ' t  s e r i o u s l y  p e r t u r b a t e  t h e  

opera t ions .  1 in tended  t o  rake  l a r g e r  areas for samples t han  

I had planned t o ,  bu t  t h a t  w a s  mainly because we weren ' t  g e t t i n g  

very many samples p e r  rake swipe i n  most p l a c e s .  I t h i n k  t h e  

only p l ace  w e  got a l a r g e  number of samples w a s  a t  s t a t i o n  1. 

Af te r  t h a t  w e  were dea l ing  wi th  no more than  1 0  i n  r ak ing  over 

a very l a r g e  a r e a  i n  any of  t h e  o the r  rake samples. But t h a t ' s  

c l e a r l y  documented i n  t h e  samples. 

samples we a c t u a l l y  took,  b u t  i t  wasn ' t  a problem. 

sampler w a s  used whenever I worked around t h e  LM o r  went out  

I d o n ' t  know how many LRV 

And t h e  

t o  t h e  ALSEP or anything. As  a resul t ,  I p icked  up maybe a 

h a l f  a dozen more samples j u s t  because it gave me something t o  

ca r ry  a sample i n .  

CERNAN The only p i ece  of hardware I remember t h a t  broke w a s  t h e  bag 

f a s t e n e r  on your camera. 

SCHMITT Somehow o r  another  I s t r a i n e d  t h a t  and I taped  it on i n  t h e  

cabin between EVA-2 and EVA-3. That t a p i n g  j o b ,  us ing  t h e  

food-pack t a p e ,  worked very w e l l .  

The EVA-3 pos t  comments a r e  t h e  same. 

We had no f u r t h e r  problems. 



10-16 

SCHMITT Equipment j e t t i s o n  went smoothly wi th  no problems. You had t h e  

f e e l i n g  t h a t  i f  you had an i n f i n i t e  amount of oxygen and wa te r ,  
( C O N T ' D )  

you could have used those  PLSSs i n d e f i n i t e l y .  Good systems. 

CERNAN I n  c lo s ing ,  as obvious and as always t r u e  i n  t h e  p a s t ,  t h e  

e f f o r t s  put  f o r t h  on t h e  su r f ace  of  t h e  Moon, o r  any p l ace  e l s e ,  

are based upon a g r e a t  d e a l  of work by a l o t  o f  o t h e r  people.  

In  gene ra l ,  t h e  most s i g n i f i c a n t  group of  people t h a t  supported 

us i n  e x c e l l e n t  f a sh ion ,  and probably t h e  b e s t  I ' v e  ever  been 

a s soc i a t ed  w i t h ,  i s  our team l e d  by Dave Ba l l a rd .  Those guys 

con t inua l ly  went out of t h e i r  way t o  make su re  t h a t  t h i n g s  were 

done r i g h t .  I j u s t  c a n ' t  say t o o  much f o r  t h e  e f f o r t  t h a t  

they  expended. They performed i n  a super p r o f e s s i o n a l  manner. 

Without t h a t  team and t h e  t r a i n i n g ,  t h e  deb r i e f ing  t h a t  we've 

j u s t  gone over here  f o r  t h e  l a s t  2 days might be  a l o t  d i f f e r e n t .  

The success  of  Apollo 17 i s  due t o  a lot o f  people.  I n  p a r t i -  

c u l a r ,  t h e  LM a c t i v i t i e s  went s o  smooth. The LM stowage, i n  

which t h e r e  were a few changes r i g h t  a t  t h e  end, t h e  i n t e r i o r  

cockpit  stowage and t h e  e x t e r i o r  descent s t a g e  stowage , w a s  

r e a l l y  i n  outs tanding  shape,  and it was due in no s m a l l  p a r t  

t o  t h e  e f f o r t s  of  Terry Neal. T e r r y ' s  had a g r e a t  deal  of 

experience i n  t h e  p a s t  on previous f l i g h t s ,  and t h a t  experience 

r e a l l y  showed i t s e l f .  He w a s  a t i r e l e s s  worker. He supported 

every a c t i v i t y  without being asked t o  a t  t h e  pad,  and came back 
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CERNAN and t o l d  us what he had t o  suppor t .  H e  kep t  us informed. He 
(CONT'D) 

made s u r e  t h a t  people who were i n  charge and r e spons ib l e  f o r  

a l l  t h e  t r a i n i n g  gear  had a l l  t h e  knowledge t o  keep i t  up t o  

speed,  based upon f l i g h t  conf igura t ion  of  gea r .  H e  was 

concerned about t h e  type  o f  detai ls  and th ings  t h a t  t h e  crew 

i s  e i t h e r  t o o  busy t o  handle o r  c e r t a i n l y  would have l e t  s l i p  

by. 

we got up t h e r e ,  t o  unstow t h e  gear  and t o  p u t  it t o  work, it 

w a s  not  only l i k e  we had planned it t o  b e ,  b u t  it w a s  a l l  t h e r e  

and it w a s  p roper ly  and p r o f e s s i o n d l y  done. 

He's t h e  guy t h a t  got t h e  job  done f o r  us s o  t h a t  when 

SCHMITT Your s ta tements  a r e  c e r t a i n l y  echoed i n  my mind wi th  r e spec t  

t o  t h e  e n t i r e  team. 

t h e r e  was somebody t h e r e  who had a l ready  done i t ,  gene ra l ly .  

Every time something needed t o  be  done 

It wasn ' t  a ques t ion  of  asking.  It w a s  a ques t ion  of doing,  

o r  of  u t i l i z i n g  t h e  r e s u l t s  o f  t h e  team's e f f o r t .  T e r r y  Neal 

c e r t a i n l y  made t h e  l u n a r  su r f ace  stowage and equipment opera- 

t i o n ,  both i n  f l i g h t  and i n  t r a i n i n g ,  ou ts tanding .  There i s  

no o t h e r  word f o r  it. We had no d i f f i c u l t y  a t  a l l  i n  learf i ing 

where t h e  equipment w a s  and how t o  use it i n  i t s  s to rage  loca-  

t i o n s .  I ' d  a l s o  l i k e  t o  congra tu la te  t h e  EVA opera t ions  group 

f o r  t h e i r  work i n  p u t t i n g  t o g e t h e r  t h r e e ,  very complex Cuff 

Check l i s t s ,  and i n  keeping a gene ra l  t r e n d  of  t r a i n i n g  going 

t h a t  was j u s t  about a t  t h e  r i g h t  l e v e l .  We reviewed t h e  

various EVAs i n  a reasonable sequence. And by t h e  t ime we 
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SCHMITT launched, I t h ink  we had enough of a f e e l i n g  f o r  what w a s  i n  
( CONT'D) 

t h e  cuff  c h e c k l i s t s  t h a t  we r e a l l y ,  as you s a i d  ea r l i e r ,  Only 

used them i n  t h e  review and t h a t  c a n ' t  be  t o  anybody's c r e d i t  

bu t  t h e  people who organize t h e  t r a i n i n g  program. 

CERNAN And t h e  e n t i r e  support  team - it wasn ' t  a c8se of them keeping 

up wi th  us g e t t i n g  ready f o r  t h e  f l i g h t ,  b u t  a case of U s  

keeping up wi th  them. 

t h e  f l i g h t  and they  made it a po in t  of making s u r e  t h a t  we 

were going t o  be ready a l s o .  

Because they  were going t o  be ready f o r  

SCHMITT I t h ink  i t ' s  a l s o  worth mentioning t h a t  we have nothing t o  g ive  

but  p r a i s e  f o r  t h e  a b i l i t y  of t h e  s u i t  t echn ic i ans  not  only 

t o  keep our  gear  i n  working o r d e r  and up t o  da t e  wi th  t h e  

changes t h a t  might be coming a long ,  bu t  a l s o  i n  t r a i n i n g  us on 

how t o  use t h e  gea r .  That i s  perhaps not  i n  t h e i r  job descr ip-  

t i o n .  No small p a r t  of  our a b i l i t y  t o  g e t  i n  and out  of t h e  

s u i t s ,  and understand what you can do and c a n ' t  do w i t h  t h e  

s u i t s ,  i n  terms o f  dof f ing  and donning, goes t o  t h e  fou r  guys 

who were our s u i t  t echn ic i ans .  
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11.0 CSM CIRCUMLUNAR OPERATIONS 

EVANS Operation of t h e  spacec ra f t  - The CSM so lo  opera t ions  are 

e s s e n t i a l l y  nominal. One t i m e  on t h e  back s i d e  of t h e  Moon, 

a f ter  I ' d  done t h e  zodiaca l  l i g h t ,  where you had t o  switch t o  

CMC free during t h e  pass  t o  prevent  any j e t t  f i r es  and then  

you switch back t o  au to ,  I missed t h e  switch back t o  au to  and 

proceeded on i n t o  t h e  waste-water dump and u r i n e  dump. Un- 

f o r t u n a t e l y ,  I locked t h e  spacec ra f t  c o n t r o l  switch and CMC 

f r e e .  The waste-water dump ev iden t ly  p u t s  i n  q u i t e  a to rqu ing  

f o r c e  or p e r t u r b a t e s  t h e  spacec ra f t  such t h a t  I was g e t t i n g  a 

master alarm wi th  t h e  gimbal lock  l i g h t .  A s  soon as I had t h e  

caut ion  and warning, I checked back and found t h a t  it w a s  ge t-  

t i n g  c l o s e  t o  gimbal lock .  I switched t o  SCS, and it backed 

away from gimbal lock .  

back t o  P20 a t t i t u d e .  

Then I pushed back t o  au to  and got  

Navigat ion,  normal s t a t e  vec to r  updates - When t h e  down range 

e r r o r  go t  t o  about 30 000 f e e t ,  I l e t  go and s h i f t e d  up a 

s t a t e  vec to r .  The RQ model being used over  i n  mission c o n t r o l  

t o  p r o j e c t  t h e  o r b i t a l  decay d i d n ' t  work q u i t e  r i g h t ,  s o  I 

ended up with t h e  o r b i t  not  decaying down t o  t h e  c i r c u l a r  

o r b i t  p r i o r  t o  t h e  plane-change burn. I ended up making t h e  

high a d j u s t  maneuver or t r i m  burn t o  b r i n g  t h e  o r b i t  down t o  

6 3  by 6 3 .  The t r i m  burn w a s  performed about an hour be fo re  

E 
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EVANS t h e  plane-change burn.  T r i m  burn w a s  a 
( CONT'D)  

RCS burn.  

9-foot-per-second 

LM a c q u i s i t i o n  - Nominal i n  all r e s p e c t s .  

somewhat o f  a s u r p r i s e  t o  me, and I should know t h i s ,  you g e t  

molded i n t o  a false sense  of s e c u r i t y  by doing rendezvous i n  

t h e  CMS. You look through t h e  t e l e s c o p e ,  and t h e r e ' s  a b i g  

b lob  of l i g h t .  

I n  t h e  rea l  world you look i n  t h e  t e l e s c o p e ,  and you c a n ' t  

s ee .  I t ' s  very hard t o  see 150 miles away. As  a ma t t e r  o f  

f a c t ,  t h e  LM w a s  at  about 80 mi les  before  I a c t u a l l y  s a w  t h e  

f l a s h i n g  l i g h t  i n  t h e  t e l e scope .  A s  I went i n t o  darkness ,  I 

could see t h e  f l a s h i n g  l i g h t s  i n  t h e  s e x t a n t .  I d i d  not  g e t  

LM a c q u i s i t i o n  p r i o r  t o  going i n t o  darkness ,  and I d id  not  

have it i n  t h e  first  p a r t  of t h e  rendezvous. 

t h e  Sun i n  t h e  s e x t a n t .  There w a s  no Sun i n  t h e  t e l e scope ,  

and it w a s  about 3 minutes p r i o r  t o  spacec ra f t  sunse t  be fo re  

I had t h e  Sun i n  t h e  sex tan t  and i n  t h e  t e l e scope .  I could 

not  p ick  up t h e  LM i n  e i t h e r  t h e  sex tan t  o r  t h e  t e l e scope .  

Once I had picked t h e  LM up i n  t h e  s e x t a n t ,  I had no problem 

The t h i n g  t h a t  i s  

The t e l e scope  i s  i n d i c a t i n g  where t h e  LM i s .  

I d id  riot have 

from then  on. 

Update pad and alinements - N o  problem. 

i n  R-11 where it w a s  always a v a i l a b l e  i n  

I always r e a l i n e d  t o  d i f f e r e n t  REFSMMAT. 

We kept  t h e  'P30 pad 

case  I needed it.  

I n  t r a n s l u n a r  coas t  
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EVANS or t r a n s e a r t h  c o a s t ,  I always switched t o  SCS minimum dead 
( CONT'D)  

band and gyro torqued.  A s  I picked stars on t h e  dark s ide of 

Lhe Moon, I would coarse  a l i n e  t o  t h e  new REFSMMAT. It might 

be i n t e r e s t i n g  t o  no te  t h a t  on PDI day p r i o r  t o  LM s e p a r a t i o n ,  

t h e r e ' s  a P52 scheduled about t h e  same t i m e  t h e  LM crew i s  

g e t t i n g  s u i t e d  up. I delayed t h e  P52 u n t i l  they  were i n  t h e  

Challenger.  

r i g h t  down t o  t h e  Moon. The PICAPAR d i d n ' t  work, so  I j u s t  

s t a r t e d  t h e  spacec ra f t  roll and kept  r ecyc l ing  t h e  404 alarm 

By t h i s  t i m e ,  t h e  SEP a t t i t u d e  po in t ed  t h e  o p t i c s  

u n t i l  I f i n a l l y  was a b l e  t o  g e t  it t o  work. After I got t o  P52, 

I maneuvered back t o  t h e  LM sep  a t t i t u d e .  

Lunar sounder boom deployed - We had a l i t t l e  t e s t  t o  extend 

and r e t r a c t  t h e  booms. Extend worked okay. Re t r ac t  and HF 1 

never d i d  g e t  t h e  gray .  The antenna r e t r a c t e d  t o  t h e  ex t en t  

t h a t  t h e r e  w a s  no problem f o r  RCS or SPS burns.  I n  t r y i n g  t o  

r e t r a c t  p r i o r  t o  p lane  change, w e  looked out t h e  window and 

could s e e  it s tar t  back i n .  The ex tens ions  on HF 2 - Number 1 

always extended a l l  r i g h t ,  bu t  number 2 would go out  f o r  a 

l i t t l e  way and s t a l l .  We r e t r a c t e d  it f o r  5 o r  i o  seconds 

and then  switched it back t o  extend u n t i l  it deployed f u l l y .  

A t  any r a te ,  wi th  a l i t t l e  b i t  o f  work, we got  t h e  booms i n  

and o u t .  



EVANS Monitoring l u n a r  a c t i v i t y  - I d i d  not  attempt t o  monitor it 

b u t  I could pu t  on VHF and t a l k  t o  them. I w a s  u sua l ly  oper- 
( CONT'D) 

a t i n g  dur ing  VOX during t h e  solar pe r iods ,  so  I j u s t  l e f t  t h e  

VHF o f f .  P r i o r  t o  l i f t - o f f ,  w e  had MSFN r e l a y s  a c t i v a t e d  t h a t  

worked real  f i n e .  

Lunar sounder pad experiment - No problems. Everything worked 

f i n e .  

SIM bay d a i l y  opera t ions  - On t h e  mapping camera, t h e  f i r s t  

ex tens ion  took longer  t han  a n t i c i p a t e d ,  so  i t  was e l e c t e d  t o  

leave t h e  camera extended throughout t h a t  day. It took about 

4 minutes t o  r e t r a c t  when w e  r e t r a c t e d  it. On one of t h e  

mapping camera obl ique  passes  where we were s t a r t i n g  at  t h e  

spacec ra f t  s u n r i s e  t e rmina to r ,  I went t o  ope ra t e  and got  t h e  

barber  pole .  The Malfunction Procedure i s  t o  go t o  s tandby,  

which we d id .  We l e f t  i t  i n  standby u n t i l  w e  j u s t  about came 

up t o  AOS. A t  t h a t  t i m e ,  t h e  barber  po le  disappeared.  Evi-  

den t ly  it w a s  caused by t h e  mapping camera area be ing  t o o  cool .  

And as soon as I got  t h e  gray i n d i c a t i o n ,  I went t o  ope ra t e  

and had no problems t h e  rest  o f  t h e  t ime.  

Laser a l t i m e t e r  - It seemed t o  work f i n e .  There were no 

anomalies. 
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EVANS Pan camera - There were no anomalies t h a t  I know o f  wi th  t h e  
( CONT'D)  

pan camera. There was some concern at one t i m e  i f  it w a s  

g e t t i n g  a l i t t l e  w a r m  i n  t h e r e  and a l s o  some concern as t o  

whether t h e  l ens  had r e a l l y  stowed. 

W spectrometer  - A s  f a r  as I know, w e  got  ou ts tanding  data. 

The information t h a t  w a s  passed up t o  me i nd ica t ed  t h a t  t h e r e  

i s n ' t  as much hydrogen i n  t h e  atmosphere around t h e  Moon as 

was o r i g i n a l l y  thought .  

I R  scanning radiometer - It worked rea l  f i n e .  We're s t i l l  

g e t t i n g  good informat ion ,  and w e  were g e t t i n g  good information 

on t h e  way back. It w a s  on most of t h e  t i m e .  

The SIM bay photos - Let 's  see,  t h a t  means photographs by 

t h e  LM. It seemed t o  work a l l  r i g h t .  The Challenger w a s  

e a s i l y  maneuvered around t o  t h e  r i g h t  viewing a t t i t u d e .  They 

got  some good p i c t u r e s .  Sunl ight  w a s  okay. 

D i m  l i g h t  photography - The dim l i g h t  photography was t h e  

zodiaca l  l i g h t  and t h e  s o l a r  corona. It w a s  okay. 

Terminator photos - Hopefully,  t hose  a r e  going t o  come o u t .  

I used a l o t  of Nikon f i l m  for t e rmina tor  photos.  We should 

have a l o t  of 35 mm s t u f f  t h a t  w a s  not  planned or not  scheduled 

i n  t h e  F l i g h t  P l an .  We u s e d t h e  Nikon with a red f i l t e r  and a 

x 
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EVANS b l u e  f i l t e r  and took  t h r e e  sho t s  wi th  t h e  r e d  f i l t e r  and t h r e e  

d i f f e r e n t  sho t s  wi th  t h e  blue f i l t e r  of t h e  landing  s i t e  a rea .  
( CONT'D) 

W e  a l s o  used two d i f f e r e n t  p o l a r i z i n g  f i l t e r s  i n  one d i r e c t i o n  

and then  i n  t h e  o the r  d i r e c t i o n .  That information should be 

i n  t h e  F l i g h t  P lan .  I n  each case ,  t h e  zodiaca l  l i g h t  wi th  t h e  

f i l t e r s  worked out  r e a l  f i n e .  The t iming and t h e  s e t t i n g s  

worked c o r r e c t l y .  I ' v e  got  it noted i n  t h e  experiment check- 

l i s t  t h a t  I had t h e  wrong s e t t i n g  f o r  h a l f  a second. I ended 

up on t h e  1-second mode. I t h i n k  t h a t  w a s  i n  t h e  p o l a r i z i n g  

p a r t .  I n  any event those  p i c t u r e s  should be good. I n  sketch-  

ing  t h e  zodiaca l  l i g h t  as you come up t o  t h e  spacec ra f t  sun- 

r i s e ,  I t h i n k  w e  probably d i d n ' t  ge t  t h e  longes t  s t reamers  

t h a t  a r e  j u s t  h a l f  a second or qua r t e r  of a second p r i o r  t o  

t h e  Sun popping over  t h e  horizon.  In  each case of t h e  zodiacal  

l i g h t  pas ses ,  t h e  sequence ended 7 t o  1 0  seconds p r i o r  t o  

spacecraf t  s u n r i s e .  I t h i n k  we probably missed t h e  longes t  

s t reamers .  I d i d n ' t  r e a l l y  observe t h i s  phenomena u n t i l  t h e  

las t  day of l u n a r  o r b i t  and d i d n ' t  have t h e  oppor tuni ty  t o  

t a k e  a hand-held t a r g e t  of t h a t  p a r t i c u l a r  phenomena. 

So la r  corona - The sequence worked r e a l  f i n e ,  no problems. 

Ear thsh ine  photography - We worked it d i f f e r e n t l y  t han  it i s  

ind ica t ed  i n  t h e  experiment c h e c k l i s t .  I used Ar i s to t , e l e s  

and Copernicus s t a r t i n g  out w i t h  a 1 second and t a k i n g  two 
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EVANS 1-second exposures.  

onds, it ended up a l i t t l e  c l o s e r  t han  I thought .  

A s  w e  r o t a t e d  around about every 30 sec- 
( CONT'D)  

We were 

pas s ing  up t h e  t a r g e t  t o o  fast because we'd never ge t  every- 

t h i n g .  The t iming  sequence may not  be c o r r e c t .  

be  exac t ly  30 seconds between each one. 

t h e  exposure s e t t i n g  t o  1 second, 112 second, 114 second, 

118 second, and 1/16 second on A r i s t o t e l e s  and Copernicus. 

It may not  

We would cyc le  down 

We'd leave it on one- sixteenth of  a second fol lowing Copernicus 

and switch over  t o  window t h r e e  and p ick  up Reiner Gamma 

and do t h e  same type  of sequence. Then w e  stopped on 

1/8-second exposure and c a r r i e d  it out  u n t i l  t h e  end of t h e  

f i lm mag. 

Orbital  sc ience  photography - It worked according t o  t h e  F l i g h t  

P lan .  We would have t h e  i n i t i a l  s e t t i n g ,  and on t h e  o r b i t a l  

monitor c h a r t s ,  we would have t h e  inpo in t s  and then  p i ck  out  

s p e c i f i c  c r a t e r s  and have t h e s e  noted on t h e  cha r t  as t o  change 

s e t t i n g s .  I d id  n o t i c e  t h a t  it i s  very  easy t o  bump and change 

t h e  camera s e t t i n g s  as you bounce around i n  t h e  spacec ra f t  - 

t r y i n g  t o  keep t r a c k  of  t h e  camera po in t ing  as you t r y  t o  

maintain your own equi l ibr ium.  A couple o f  t i m e s  a t  t h e  end 

of a p a r t i c u l a r  sequence, I noted t h a t  it had changed from 

what I had s t a r t e d  with.  The o r b i t a l  sc ience  photography w a s  

accomplished wi th  no p a r t i c u l a r  problems o t h e r  t han  t r y i n g  
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EVANS t o  maintain a cons tan t  camera s e t t i n g .  We had two magazines 
( CONT D ) 

of  what w e  c a l l  CM opt ion  or option-photography co lored  f i l m .  

Those two magazines were completely f i l l e d  up wi th  j u s t  t a r g e t s  

of oppor tuni ty .  

Plane change 1 - I previous ly  mentioned t h e  t r i m  burn p a r t  of 

p lane  change 1. Plane change 1 was a l i t t l e  l a r g e r  t han  an t i c-  

i p a t e d  because of nondecay of o r b i t ,  Plane change 1 i s  where 

I had 0.7 f t / s e c  and it seems t o  m e  l i k e  an X. I d i d  not  t r i m  

it because w e  were only trimming Y .  There w a s  a l s o  a p lane  

change where I ended up with a d i f f e r e n t  roll because t h e  pan 

camera was looking r i g h t  i n t o  t h e  Sun. No real  problem. If 

I were going t o  t r i m  anything,  I would t r i m  Y and Z j u s t  t o  

make s u r e  I d i d n ' t  p e r t u r b a t e  t h e  apogee and pe r igee  o r b i t .  

To keep t h e  pan camera out  of t h e  Sun, I went i n t o  P40 t r i m  

and u t i l i z e d  t h a t  roll angle.  Communications were outs tanding .  

Maneuvers done t o  support  t h e  l i f t - o f f  presented  no problem. 

Rest and eat per iods  - I never got t o  s l e e p  on t i m e .  It j u s t  

took a g r e a t  amount of t i m e  f o r  one man t o  go through tha t  

Pres leep  Checkl is t  - t o  go down and c h l o r i n a t e  t h e  water ,  t a k e  

t h e  panel  o f f ,  p u l l  t h e  r e t u r n  va lve  and c lean  t h e  hoses - it 

j u s t  takes a l o t  o f  t ime t o  g e t  it a l l  done. But,  t h e r e ' s  no 

r e a l  problem. 
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EVANS TPI backup - My TPI solut ion agreed q u i t e  w e l l  with t h e  

Challenger, no problem. 
( CONT 'D ) 

Midcourse backups - I ran i n t o  a b i t  of a problem. 

up w i t h  5 f t / s e c  as a Z-value, and t h e  LM ended up w i t h  

1 f t / s e c .  

d i f ference  between t h e  two midcourse so lu t ions .  O f  course, 

t h e  Challenger made a l l  t he  burns during rendezvous and braking,  

so I d idn ' t  have any problems the re .  

I ended 

I don' t  understand why t h e r e ' s  t h a t  much 

Prep f o r  docking - There i s  no time t o  ge t  all t h e  cameras 

and th ings  squared away p r i o r  t o  going i n t o  rendezvous, so I 

strapped t h e  TV monitor t o  the XX s t r u t  by t h e  C D R ' s  couch 

and u t i l i z e d  it during t h e  rendezvous and braking phase o r  

f i n a l  phase of  t h e  burn. I used a P79 t o  point  t h e  X-axis 

out  t h e  LM. 

spacecraft  such t h a t  t h e  LM was always i n  t h e  center  of t h e  

TV f i e l d  of view while coming i n  for docking. 

And once it got c lose ,  I e s s e n t i a l l y  pointed t h e  
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12.0 LIFT-OFF, RENDEZVOUS, AND DOCKING 

CERNAN LM powerup and launch p repa ra t ion  went w e l l .  We d i d  not  do 

t h e  P22. 

She powered up b e a u t i f u l l y .  The l i f t - o f f  w a s  normal. Obvious- 

l y ,  w e  got a l l  our  pyros ,  and w e  l o s t  no changeover, Parker  

va lves ,  o r  anything. Very soon a f t e r  l i f t - o f f ,  w e  had apparent 

l o s s  of comm, a l o t  of no i se  i n  t h e  S-band. It tu rned  out  t h a t  

we were down-linking, bu t  t h e r e  w a s  something wrong with t h e  

up- link. So t h e  CDR watched most of  t h e  guidance and would 

c a l l  o u t ,  i n  t h e  b l i n d ,  a l t i t u d e s  and GOs and what have you as 

Everything e l se  j u s t  went as a d v e r t i s e d  on t h e  LM. 

we p i t ched  over  and pressed  on up. For about t h e  f i r s t  2 or 

3 minutes,  t h e  l u n a r  module p i l o t  had t o  concern himself  wi th  

t r y i n g  t o  g e t  corm back. 

SCHMITT Apparently , Goldstone dropped t h e  up- link. When they  were 

g e t t i n g  it back,  I was switching omnis, and f o r  a while  t h e r e ,  

it w a s  j u s t  completely out of phase. They had a continuous 

down-link on us.  

CERNAN It was a very inopportune t i m e ,  I might s ay ,  because it hap- 

pened j u s t  r i g h t  a f t e r  i g n i t i o n .  I t h i n k  t h a t ' s  something, 

though, tha t  the  I N C O s  a r e  going t o  be  ab le  t o  clarify. We 

c e r t a i n l y  c a n ' t  g ive  you t h e  d e t a i l s .  I t ' s  j u s t  t h a t  t h e r e  w a s  

e s s e n t i a l l y  no corn on a l l  t h e  antennas.  
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CERNAN We flew i n t o  a t r a j e c t o r y  t h a t  appeared t o  be  nominal. The 
( CONT’D) 

AGS showed us s l i g h t l y  out of p lane .  As a r e s u l t ,  our  tweak 

a t  9 f t / s e c  w a s  minus 4, minus 9 ,  and p l u s  1. We burned out  

X, Z ,  Y ,  i n  t h a t  order .  

SCHMITT It w a s  about 7 f t / s e c ,  a l i t t l e  over  7 f t / s e c .  

CERNAN it looked l i k e  we might have had a g- sens i t ive  d r i f t  i n  our 

Y-accelerometer i n  t h e  PGNCS. The tweak w a s  e x c e l l e n t  because 

our  rendezvous w a s  j u s t  as nominal a rendezvous and as nominal 

a t r a j e c t o r y  p r o f i l e  as I ’ v e  ever  been involved wi th .  

d r i f t  i n  accelerometer  d i d  not  bo the r  us anywhere else i n  t h e  

t r a c k i n g  o r  i n  t h e  rendezvous a t  a l l .  

The 

Rendezvous naviga t ion  followed t h e  c h e c k l i s t ;  we got  r i g h t  o f f  

t h e  form very we l l .  The 

r e s i d u a l s  i n  t h e  TPI burn were g r e a t e r  t han  what I had expected. 

W e  d i d  not record  them because I wanted t o  g e t  them n u l l e d  out  

just as soon as poss ib l e .  I don’ t  know t h e  t e n t h s ,  b u t  they  

were minus 7 i n  X ,  and they  were 4 and 4, and I’m not  s u r e  

whether t hey  were p lus  o r  minus i n  Y and Z .  They were l a r g e ,  

l a r g e r  than  I ’ d  expected. 

t h i n g  and a &-point something. We reduced those  t o  less than  

0 . 2  f t / s e c .  From then  on,  we cont inued t o  p l o t  r i g h t  through 

t h e  midcourses r i g h t  up the  p ike  on a nominal t r a j e c t o r y .  

We got  a l l  t h e  updates i n t o  t h e  AGS. 

They were minus 7 and 4-point some- 
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SCHMITT The corn w a s  good. I have a couple o f  comments about t h e  AGS. 

Ear ly  af ' ter i n s e r t i o n  , I always checked t h e  accelerometer .  

Yhey looked real  good. About 5 or 10 minutes l a te r  ( I  c a n ' t  

remember e x a c t l y )  , I looked and I ' d  accumulated maybe a foot  

and a h a l f  p e r  second i n  X. I d i d  a gyro c a l ,  and af ter  t h a t ,  

t h e r e  w a s  no s i g n i f i c a n t  accumulation i n  X .  It went very 

we l l .  I d i d  t h a t  without t a l k i n g  t o  t h e  ground, bu t  I f e l t  I 

had an understanding wi th  them on t h a t .  

On t h e  TPI s o l u t i o n ,  t h e  AGS w a s  e s s e n t i a l l y  w i t h i n  2 or 

3 f t / s e c ,  a good TPI s o l u t i o n  a f t e r  s i x  marks. 

s o l u t i o n  w a s  no t  very good. It was o f f  by a number of fee t  

p e r  second i n  X and even more i n  Z .  This was t h e  f i r s t  one 

of 1 7  marks. 

c l o s e ,  wi th in  a couple of  f e e t  p e r  second. 

The i n s e r t i o n  

The PGNCS recyc le  and PGNCS f i n a l  were very 

CERNAN Midcourse So lu t ions  - The f i r s t  midcourse s o l u t i o n  agreed 

e f f e c t i v e l y  a l l  systems, except AGS out  of p lane  w a s  a l i t t l e  

b i t  h igh .  The dec is ion  w a s  made t o  burn t h e  onboard PGNCS 

s o l u t i o n  out of  t h e  LM, which w a s  minus 1 .2 ,  p l u s  0 . 4 ,  and 

p lus  0 .3 .  We cont inued t o  t r a c k  r i g h t  up t h e  p ike .  Midcourse 2 

came up, and w e  again prepared a l l  t h e  s o l u t i o n s .  The AGS out 

of plane w a s  s t i l l  a l i t t l e  b i t  h igh  and a c t u a l l y  i n  t h e  oppo- 

s i t e  d i r e c t i o n  from t h e  PGNCS. We had a s l i g h t  v a r i a t i o n  i n  

t h e  CSM s o l u t i o n  i n  Z .  I don ' t  know why. It came up wi th  
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CERNAN p lus  5.4 f t / s e c  i n  Z .  

c o r r e l a t i o n  between t h e  CSM and t h e  LM on t h e  second midcourse. 

So we r e a l l y  d i d n ' t  g e t  a very good 
( CONT'D) 

But t h e  PGNCS w a s  s t i l l  performing, t h e  r a d a r  w a s  s t i l l  per-  

forming, and based upon our t r a j e c t o r y  p l o t  and based upon 

our fol lowing a nominal i n e r t i a l  l i n e  of  s i g h t  ra te ,  w e  

decided t o  burn t h e  onboard PGNCS s o l u t i o n  i n  t h e  LM. It was 

minus 0 .4 ,  minus 0.7, and minus 1.6.  From t h e r e  on o u t ,  we 

j u s t  continued t o  fol low t h e  i n e r t i a l  l i n e  of  s i g h t  angles .  

There w a s  very l i t t l e  tweaking i n  e i t h e r  Y o r  Z .  We j u s t  s o r t  

of f l o a t e d  r i g h t  through t h e  braking  g a t e s .  A t  1 m i l e ,  I 

th ink  we took about 6 or 7 f t / s e c  o f f  t o  h i t  30. We m e t  a l l  

t h e  ga t e s  as p re sc r ibed  and j u s t  came moving very s lowly i n t o  

t h e  f i n a l  s ta t ionkeeping .  We went i n t o  a formation f l i g h t  

around t h e  CSM. W e  got  a good in spec t ion  of t h e  spacec ra f t  

and t h e  SIM bay,  t h e  r e p o r t  of which i s  i n  t h e  t r a n s c r i p t .  

Everything looked good t o  us .  

t o  t h e  docking a t t i t u d e .  The LM j u s t  took i t s  docking a t t i t u d e ,  

gave s ta t ionkeeping  con t ro l  t o  t h e  command module, d i d  p i t c h  

and yaw maneuvers , and s tood  by for docking. 

The command module maneuvered 

J3VANS One of t h e  no t i ceab le  d i f f e r ences  between t h i s  docking and t h e  

docking with t h e  S-IVB i s  t h e  f a c t  t h a t  t h e  ascent  s t a g e  d i d  

dance a l o t  more than t h e  S-IVB d id .  The S-IVB i s  s teady  as a 

rock.  The LM dead band would change a t t i t u d e ,  and you'd t r y  t o  
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EVANS follow i t .  On t h e  f i r s t  at tempt,  I must have had less than  

I w a s  j u s t  t ak ing  it n ice  
( CONT D ) 

0 . 1  f t / s e c ,  j u s t  ba re ly  c los ing .  

and easy.  We made contact  and d i d  not  g e t  capture .  A s  soon 

as w e  d i d n ' t  g e t  capture ,  it w a s  obvious w e  were c los ing  t o o  

slowly. We backed o f f  a couple o r  3 f e e t ,  r enu l l ed  t h e  rates ,  

i n i t i a t e d  t h e  c los ing  rates, and got capture ,  As soon as w e  got 

capture ,  both vehic les  went t o  CMC FREE. 

had some r a t e s  i n  t h e  CSM and I ' m  su re  t h a t  t h e  LM had rates 

a l so .  H e  must have had. 

I looked ou t ,  and I 

CERNAnT We went FREE. Upon capture ,  t h e  LM went FREE. The CSM t r y i n g  

t o  n u l l  t h e  r a t e s  ended up pe r tu rba t ing  t h e  LM and g iv ing  us 

r a t e s .  

EVANS We f i n a l l y  gave up on t h a t  mode and had t h e  I;rvl go t o  ATTITUDE 

HOLD. Once you g e t  ATTITUDE HOLD, t h e  CSM could n u l l  t h e  rates. 

We got it l i n e d  up and attempted t h e  hard  docking. 

no problem. The probe r e t r a c t  came back. This t ime,  it d i d n ' t  

sound l i k e  it w a s  as much of  a r i p p l e  f i r e .  It w a s  more o f  a 

"phht t ."  It w a s  a quicker hard dock than  i t  w a s  t h e  previous 

t i m e  . 

There was 

CERNAN I want t o  say something about t h e  v i s u a l  s i g h t i n g  during 

rendezvous. From t h e  LM, I w a s  able t o  see t h e  command module 

when it w a s  s u n l i t  a t  somewhere around 100 m i l e s .  I d e f i n i t e l y  

def ined  t h a t  t h a t  w a s  t h e  command module. Af te r  t h e  command 
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CERNAN module went i n t o  darkness ,  I could not  p i ck  up h i s  t r a c k i n g  
( CONT D ) 

l i g h t s  u n t i l  w e  were w e l l  w i th in  about 40 miles. I could not  

p ick  up t h e  docking l i g h t ,  t h e  rendezvous l i g h t ,  of t h e  command 

module u n t i l  w e  were w e l l  w i th in  40 miles .  It w a s  i n i t i a l l y  a 

very dim, f a i n t  f l a s h .  I w a s  ab le  t o  v e r i f y  on board t h a t  t h e  

LM t r ack ing  l i g h t  w a s  working. I f i n a l l y  f i g u r e d  out  how; it 

w a s  r e f l e c t i n g  off  t h e  underside of t h e  EVA h a n d r a i l  on t h e  

l e f t  forward s i d e  of t h e  LM. I could s e e  t h e  LM t r a c k i n g  l i g h t  

f l a sh ing .  There were some p a r t i c l e s  we took wi th  us  t h a t  s tayed  

wi th  t h e  s p a c e c r a f t ,  and you could see  t h e  s e q u e n t i a l  f l a s h  off 
t h e  p a r t i c l e s  as t h e  r e s u l t  o f  our LM t r a c k i n g  l i g h t .  

SCHMITT Regarding t h e  t e l e v i s i o n  and photography from t h e  LM, w e ' l l  

j u s t  have t o  w a i t  and s e e  how it tu rned  o u t .  I took a l o t  

of  footage .  We put  it on n c t  only t h e  ascent  mag, bu t  w e  put  

it on t h e  o t h e r  mag. That inc ludes  t h e  SIM bay. Right or 

wrong, we d i d  have a Hasselblad on board,  s o  we have a l o t  of 

Hasselblad photography. 
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13.0 LUNAR MODULE JETTISON THROUGH TEI 

CERNAN Postdocking Check and P r e s s u r i z a t i o n  - The genera l  comment I 

want t o  make about t h e  postdocking opera t ions  i s  t h a t  bo th  

p i l o t s  i n  t h e  LM took t h e i r  helmets o f f  t o  keep t h e  dus t  o f f ,  

p r imar i ly .  The commander took o f f  h i s  gloves almost immediately 

a f t e r  i n s e r t i o n ,  and f l e w  t h e  e n t i r e  rendezvous t h a t  way. Jack 

took h i s  o f f  some t ime l a t e r .  

SCHMITT I kept  mine on f o r  some t i m e .  I c a n ' t  remember exac t ly  when 

I took them o f f .  

gloves on,  because I d i d n ' t  want t o  t a k e  t h e  t i m e .  I wanted 

t o  g e t  t h a t  i n i t i a l  AGS s o l u t i o n .  I could g e t  t h a t  f a i r l y  

r a p i d l y  with t h e  g loves .  I d i d n ' t  t a k e  t h e  gloves o f f  u n t i l  

maybe 1 0  or 1 5  minutes a f ter  i n s e r t i o n .  I kept  t h e  helmet on 

a l l  t h e  way through most of t h e  transfer,  j u s t  t o  avoid brea th-  

ing  t h e  dus t .  I had t h e  s inus  i r r i t a t i o n  on t h e  su r f ace .  

I d i d  most of my p r e i n s e r t i o n  work wi th  t h e  

CERNAN The commander kept  h i s  helmet on throughout t h e  rendezvous and 

docking. I took my gloves o f f  a f t e r  i n s e r t i o n  and l e f t  them 

o f f .  A s  soon as w e  were hard docked, t h e  commander took o f f  

h i s  helmet. A s  I look back at t h a t ,  because of  t h e  dus t  d e b r i s  

i n  t h e  LM s p a c e c r a f t ,  I ' m  s o r r y  I d i d .  I could have l e f t  t h e  

helmet on,  and I would have had a l o t  less  eye and mouth type  

of i r r i t a t i o n .  You knew you were i n  a very  heavi ly  i n f i l t r a t e d  

atmosphere i n  t h e  LM because of t h e  lunar dus t .  I don ' t  know 
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CERNAN how much l u n a r  dus t  previous f l i g h t s  had, bu t  I t h i n k  w e  saved 
( CONT'D)  

a g r e a t  d e a l  o f  g r i e f  by sweeping all t h e  dus t  we could f i n d  

on t h e  floor i n t o  t h e  holes  and p u t t i n g  our t a p e  covers over 

t hose  holes .  I t h i n k  t h a t  had t o  h e l p  a g r e a t  dea l .  There w a s  

an awful l o t  of dus t  on t h e  f l o o r  t h a t  we d i d n ' t  s ee .  

The commander had h i s  helmet and gloves o f f  a l l  throughout t h e  

e n t i r e  t r a n s f e r .  We handled t h e  t r a n s f e r  t h e  way we'd planned. 

The LM p i l o t  d i d  most of t h e  p repa ra t ion  of t h e  gear  i n  t h e  LM, 

and t h e  commander s tayed  i n  t h e  tunne l  and passed t h i n g s  on. 

T h e  inventory w a s  going on i n  t h e  command module s i d e  and on 

t h e  LM s i d e ,  both. We vacuumed each o t h e r ' s  s u i t s  t h e  b e s t  

we could and everything e l s e  t h a t  got supposedly t r a n s f e r r e d ,  

unbagged, or uncovered. 

SCHMITT In  s p i t e  of t h e  CMP's comments t o  t h e  con t r a ry ,  I t h i n k  w e  got  

t h i n g s  remarkably c lean .  "here wasn't  an awful l o t  of d i r t  i n  

t h e  command module coming back. 

EVANS That ' s  t r u e .  

SCHMITT In  c o n t r a s t ,  he may have thought it w a s  d i r t y ,  but  I w a s  sur-  

p r i s e d  we were ab l e  t o  keep t h e  l e v e l  o f  contamination i n  t n e  

command module down. 

CERNAN Af ter  I took my helmet o f f ,  I could go halfway through t h e  tun-  

n e l  and s t i c k  my head up i n  t h e  command module, and it was a 
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CERNAN t o t a l l y  r e f r e shed ,  unpolluted atmosphere up t h e r e .  It never 
( CONT'D)  

d i d  g e t  po l lu t ed .  

SCHMITT I t h i n k  having t h a t  vacuum c l eane r  running i n  t h e  LM had a l o t  

t o  do wi th  keeping t h e  flow i n  t h e  o t h e r  d i r e c t i o n ,  f i l t e r i n g  

out t h e  a i r .  

EVANS We never d id  vacuum i n  t h e  command module because it j u s t  wasn ' t  

necessary.  

SCHMITT The s u i t s  were no t i ceab ly  cleaned by t h e  vacuum c l eane r .  

could t e l l  you w e r e  p u l l i n g  s t u f f  o f f  them, al though they  were 

s t i l l  d i r t y .  

hands d i r t y .  

You 

Every subsequent t ime we handled them, we got  our 

I t h i n k  most of t h e  free dus t  w a s  t aken  ca re  o f .  

CERNAN We e f f e c t i v e l y  s tayed  on t h e  t r a n s f e r  l i s t .  I say  e f f e c t i v e l y ,  

throughout t h e  t r a n s f e r .  However, some t h i n g s  go t  t r a n s f e r r e d  

out  of o rde r  and temporar i ly  stowed i n  t h e  command module. We 

e f f e c t i v e l y  used t h e  t r a n s f e r  l i s t  not  as a cookbook r e c i p e  type  

of  t h i n g ,  bu t  as an inventory l i s t .  We inventor ied  it s e v e r a l  

t i m e s  from both ends and were s a t i s f i e d  we had everything t r a n s-  

ferred.  We then  pressed  on wi th  t h e  LM c loseout .  

The LM c loseout  went nominal. We got  back i n t o  t h e  command 

module, and t h e  LMP c losed  out  t h e  LM. For convenience, t h e  

commander went back and c losed  out t h e  LM hatch  and put  i n  t h e  

command module hatch.  Because of t h e  slow t u n n e l  v e n t ,  or t h e  



CERNAN long du ra t ion  of t unne l  v e n t ,  t h e  commander s t ayed  i n  the  tun-  

n e l ,  t h e  LMP i n  h i s  seat ,  and t h e  CMP i n  t h e  l e f t  seat.  We 

s u i t e d  up and prepared f o r  our i n t e g r i t y  check. 

LM t u n n e l  vent  was complete and we were s a t i s f i e d  wi th  t h e  in-  

t e g r i t y  of t h e  ha t ch ,  w e  went i n t o  t h e  s u i t  i n t e g r i t y  check. 

( CONT'D) 

As soon as t h e  

EVANS 

CERNAN 

EVANS 

CERNAN 

I bet  it must t a k e  a t  least  t h r e e  or four times longer  t han  

t h e  s imula tor  d id  f o r  t h e  tunne l  vent .  

I t h i n k  t h a t ' s  going t o  be  app l i cab le  t o  Skylab. 

t o  have t o  vent before  they  undock, I th ink .  

They're going 

The tunne l  c loseout  w a s  easy. We had no drogue and probe which 

were s t o r e d  i n  t h e  LM for LM j e t t .  We j u s t  followed t h e  check- 

l i s t ,  and it all seemed t o  happen j u s t  as adve r t i s ed .  

We got  a l i t t l e  b i t  i n t r i g u e d  wi th  t h e  LM j e t t i s o n .  It was 

g r e a t .  It j u s t  s a i l e d  out  t h e r e  n i c e  and p r e t t y ,  and w e  go t  

a l o t  of good p i c t u r e s  of it. W e  should have been maneuvering. 

We ended up g e t t i n g  i n t o  P41 a f t e r  j e t t i s o n  for sep burn ,  a 

l i t t l e  b i t  l a t e .  That w a s  no problem e i t h e r ,  because we j u s t  

trimmed t h e  r e s i d u a l s  f o r  P41 and got  a good sep burn. 

Cleaning con t ro l  in t h e  command module w a s  e x c e l l e n t ,  consid- 

e r i n g  d l  t h e  dus t  and d i r t  t h a t  j u s t  seemed t o  adhere t o  every- 

t h i n g  i n  t h e  LM. 

t h e  except ion of t h e  suits, and LMP and CDR, everything was 

When w e  got  back i n  t h e  command module, w i t h  



13-5 

CERNA.N clean.  Everything w a s  c lean  because everything was bagged be- 
( CONT'D)  

f o r e  w e  brought it over - bagged and zipped. We never d i d  open 

anything once w e  got  it zipped up. So t h e  command module stayed 

except ional ly  clean throughout t h e  remainder of t h e  f l i g h t .  

SCHMITT I n  t h e  bagging of t h e  decontamination bags,  I made a s p e c i a l  

e f f o r t ,  a f ter  reques ts  prelaunch, t o  p u l l  those  zippers  as 

t i g h t  as I could. They should be p r e t t y  t i g h t .  

EVANS High ga in  a lways  worked good; omnis and S-band were good. 

tography went as adver t i sed .  

t u n i t y .  

Pho- 

We had l o t s  of t a r g e t s  of oppor- 

SIM bay opera t ions  have been mentioned before.  

TEI updates,  normal. Sextant star checks were good f o r  TEI.  

CERNAN Every one all through t h e  f l i g h t  w a s  good, which made m e  f ee l  

rea l  good. I made su re  I got it on those  l a s t  f e w .  I wasn' t  

going t o  change any mode of operat ion.  

on TEI .  Just t o  make you guys f e e l  a t  home. I f igured  you'd 

t h i n k  I d i d n ' t  do it r i g h t ,  i f  I d idn ' t  g e t  t h e  master alarm. 

I made su re  I got  it 

SCHMITT The TEI ,  a t  1 /2g ,  or whatever we were p u l l i n g  t h e r e ,  seemed 

l i k e  more than  t h a t .  

EVANS It su re  d id ;  it seemed l i k e  it w a s  r e a l l y  pushing you back i n  

t h e  s e a t .  
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SCHMITT Ron and I both s t a r t e d  out  holding our heads up and eventual ly  

relaxed them back on t h e  couch. 

CERNAN I guess w e  must have h.ad t h e  spacecraf t  p r e t t y  w e l l  stowed, o r  

t i e d  down. I b r i e f e d  t h e  CMP and LMP, and, as I r e c a l l ,  those  

kind of burns back on Apollo 10, l o t s  of th ings  start  moving 

through t h e  spacec ra f t  and f i n d  t h e i r  way t o  t h e  a f t  end of 

t h e  spacecraf t  because of t h e  g-load. Much t o  my s u r p r i s e ,  a l l  

we had w a s  an i n i t i a l  thud as w e  moved away from t h e  s t a t i o n ,  

and w e  d i d n ' t  have any gear  f l y i n g  through t h e  spacecraf t .  

SCHMITT I found a white t a g ,  wetwipe. 

CERNAN Other than  maybe one o r  two of those  t h i n g s ,  i n  looking back, 

I would have expected more gear  t o  come from somewhere, but  w e  

prepared f o r  those  burns p r e t t y  wel l .  

EVANS That reminds me of a l l  t h i s  water condensing on t h e  ECU u n i t ,  

t h e  p ipes ,  and what have you. When we put  our s u i t s  on f o r  

t h e  EVAthe next day, your s u i t s  w e r e  not iceably w e t .  When I 

pul led  t h e  PGA bag up, it w a s  damp down underneath t h e  PGA bag. 

A s  a normal procedure, w e  should have, e i t h e r  a f ter  t h e  burn, 

probably before  t h e  burn, made su re  w e  wiped up t h e  water i n  

t h e  LEB. 

CERNAN Our s u i t s  w e r e  damp when we put  them on, but  I could not f i n d  

any r e a l  water down t h e r e .  
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EVANS 

CERNAN 

EVANS 

CERNAN 

EVANS 

CERNAN 

There ' s  always w a t e r  down t h e r e  i n  t h e  ECS. I j u s t  assumed 

t h a t ' s  where a l l  of it came from. There ' s  not  a puddle of 

water. Like I s a i d ,  i t ' s  just  damp. 

I t ' s  almost as i f  it was co lde r  down i n  t h e  LEB, and water w a s  

condensing a l l  over  t h e  su i t s .  It wasn ' t  as i f  t hey  were i n  

a puddle.  

The s imula tor  i s  set up such t h a t  i n  r o l l  dead band, it goes 

over  t o  one s i d e  of  roll dead band and j u s t  kind of  s t a y s  t h e r e .  

During t h e  TEI burn,  it was bouncing back and f o r t h  from one 

s i d e  of t h e  dead band c l e a r  over  t o  t h e  o t h e r  s i d e  of t h e  dead 

band. When i t ' s  bouncing back and f o r t h ,  t h e  roll ra te  i s  up 

around, oh, 0.4" p e r  second, a r c ing  back and f o r t h  ac ros s  t h e  

roll dead band. 

I ' d  l i k e  t o  mention c h l o r i n a t i o n  at  t h i s  p o i n t .  

Without f a i l ,  almost every c h l o r i n a t i o n  leaked.  Sometimes 

l a r g e  q u a n t i t i e s  of water ,  o ther  t imes j u s t  s m a l l  q u a n t i t i e s  

of water  . 

Water or ch lo r ine?  

A combination. Where it leaked appeared t o  be around t h e  bag. 

It w a s  t h e  c y l i n d r i c a l  ch lo r ine  d ispenser  t h a t  w a s  con t inua l ly  

wet.  It w a s  not  where t h e  d ispenser  f i t  i n t o  t h e  needle  or 
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CERNAN where t h e  needle  adaptor  f i t  i n t o  t h e  spacec ra f t .  It w a s  
( C O N T ' D )  

w i th in  t h e  ch lo r ine  d ispenser  i t s e l f .  Chlor ina t ion  w a s  a case  . 

of always c leaning  your hands with c h l o r i n e  because you always 

had it a v a i l a b l e  down t h e r e  w i th in  t h a t  d i spense r .  I n  some 

cases ,  you had a l a r g e r  quan t i t y  of water t h a t  had t o  be wiped 

up with a t i s s u e .  That plagued us throughout t h e  whole mission.  

It turned  out not t o  be a s e r i o u s  problem because w e  learned . 

how t o  handle it.  That w a s  one system anomaly t h a t  hadn ' t  

r e a l l y  been brought up. 

EVANS I n  two cases ,  I ' m  almost p o s i t i v e ,  it d i d  not  puncture t h e  

ampule. The reason I b e l i e v e  t h a t ' s  c o r r e c t  i s  t h a t ,  when you 

s t a r t e d  t o  crank t h e  o u t s i d e  of t h e  c a s s e t t e  down t o  push t h e  

ch lo r ine  i n t o  t h e  water system - it was very hard t o  t u r n .  If 

you t r i e d  t o  f o r c e  i t ,  you could f o r c e  it on down t h e r e ,  and 

I ' m  s u r e  t h a t ' s  a good way t o  break an ampule on t h e  th ing .  

In  two cases ,  w e  took t h e  bayonet f i t t i n g  loose  aga in  and put  

it back on t h e r e ,  and i n  both  cases ,  t hen  you'd s tar t  t o  squeeze 

t h e  ch lo r ine  out of t h e  ampule i n t o  t h e  system, and it would 

t u r n  e a s i e r .  

CERNAN We got  t h e  ch lo r ina t ion  done. We d i d n ' t  m i s s  any i n j e c t i o n s  

of ch lo r ine ,  and w e  d i d n ' t  m i s s  any of t h e  b u f f e r  samples. 1 

guess we got  t h e  job  done; it w a s  j u s t  a l i t t l e  b i t  messy. The 
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CERNAN chlor ine  w a s  evident because t h e  CDR eventual ly peeled all t h e  
(CONT'D) 

outer sk in  o f f  h i s  r i g h t  hand. I ' m  convinced it was due to t h e  

chlor ine ,  and had nothing t o  do with t h e  EVA. 
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14.0 TRANSEARTH COAST 

CERNAN Passive thermal control  w a s  what I would c a l l  unusual a t t i t u ? e  

because of t h e  W/IR requirements. 

d id  two th ings .  

severa l  times and en te r  and e x i t  PTC several ,  severa l  times, 

which, i n  i t s e l f  w a s  not  a problem, just  addi t ional  coordina- 

t ion .  Coincidentally, most of these  pa r t i cu l a r  PTC a t t i t udes  

were within 30°, ce r t a i n ly  45', of gimbal lock most of the  

time. We were looking at the  red apple a good port ion of the  

t r i p  home. 

These unusual a t t i t udes  

They required us t o  remaneuver the  spacecraft 

Some of those a t t i t udes  where you actual ly  were i n  a t t i t u d e  or 

PTC i n  these  r e l a t i v e l y  unusual posi t ions ,  change t he  equil ib-  

r i u m  heat  load on t he  spacecraft .  RCS quad temperatures were 

a l l  r i g h t ,  but you could see it i n  helium package temperatures 

and, most noticeably,  you could see  it on t he  change i n  con- 

densation from the  t a l l  hatch t o  the forward hatch. The tall 

hatch eventually,  f o r  most of the  way home, ended up t o  be very 

dry. The second day out on the  way home, t h e  center  hatch got 

soaking wet t o  point t h a t  we even took a dry rag and wiped o f f  

some of t he  l a t ch  components and some of the  gearbox components, 

external ly .  Not t h a t  it did  much good, but t he r e  w a s  j u s t  t h a t  

much water on there .  I th ink t h i s  i s  all due t o  the  PTC a t t i-  

tudes required f o r  t he  SIM bay experiments on the  way home. 
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SCHMITT It w a s  co ld  i n  t h e  spacec ra f t ,  t o o .  

CERNAN Oh, yes ,  it wits cold i n  t h e  spacecraf t .  

SCHMITT Not as cold as t h e  commander thought it w a s .  

CERNAN Cold enough t o  w a r m  it up, on t h e  commander's orders .  

SCHMITT We mentioned w e  warmed it up on t h e  ground's suggest ion of an 

extra i n v e r t o r  and going t o  MANUAL on t h e  temp gain.  I th ink  

we discussed t h a t .  

CERNAN Ron, all your REFSMMAT changes, your p la t form torquings , a l l  

those went very w e l l ,  I thought.  

EVANS They were g r e a t ,  went r e a l l y  w e l l .  

CERNAN All t h e  way back home, it w a s  j u s t  changing a t t i t u d e s ,  changing 

a t t i t u d e s ,  changing a t t i t u d e s ,  with t h e  exception of the  EVA 

day, which w e ' l l  cover here  shor t ly .  

EVANS CSM EVA - On EVA prep,  we r e a l l y  d idn ' t  have any problem. We 

didn ' t  know of  any at t h a t  poin t .  The EVA prep went r i g h t  down 

t h e  l i n e ,  e s s e n t i a l l y .  It w a s  we l l  l a i d  out wi th in  t he  experi-  

ments check l i s t .  We checked th ings  o f f  as we went, and s tayed 

p r e t t y  much on t h e  t imel ine .  W e  s t a r t e d  about a h a l f  hour 

e a r l y ,  and f i n i s h e d  a h a l f  hour ea r ly .  



CERNAN We were a h a l f  hour e a r l y  throughout t h e  whole t h i n g ,  and we 

l o s t  t h a t  h a l f  hour i n  opening t h e  ha tch .  We turned out t o  be 

exact ly  on t i m e .  

c a r r i e r  change. 

Where w e  l o s t  t h a t  h a l f  hour was CIi  a comm 

Post-EVA - One t h i n g  t h a t  helped us immensely on what ended up 

t o  be,  I th ink ,  a very f i n e  e n t r y  stowage w a s  t h a t  we backed 

off  af ter  EVA and took a good long look at the  long-range 

stowage as w e l l  as t h e  post-EVA stowage. We r e a l l y  s t a r t e d  

housecleaning, cleaning up t h e  cabin, and e f f e c t i v e l y  stowing 

some of  t h e  a r t i c l e s  t h a t  were not  going t o  be  used any f u r t h e r  

i n  t h e  mission f o r  e n t r y  a t  t h a t  t i m e .  

s tar ted with t h e  EVA timeframe per iod ,  and I th ink  t h a t  r e a l l y  

helped us out i n  the long run. 

Our e n t r y  stowage r e a l l y  

The only change t o  the  precheckl i s t  and pos tcheck l i s t  was t h e  

order  i n  which we doffed and donned s u i t s .  It was very evident  

there w e r e  c e r t a i n  convenient w a y s ,  because of t h e  way the  s u i t s  

were stowed and the w a y  that people fit i n t o  t h e  c h e c k l i s t ,  t h a t  

when we donned the sui ts .  The commander was f i r s t ,  then  t h e  

LMP, and t h e  CMP donned last .  The 

CMP had less work t o  do i n  h i s  s u i t ,  which a l s o  aided him ia 

the long run. 

It worked out very f i n e .  



CERNAN In  doff ing ,  t h e  LMP w a s  f i r s t ,  then  t h e  CDR and then ,  t h e  C M P .  

That wasn't  exac t ly  t h e  w a ~  it w a s  c a l l e d  f o r ,  but  t h a t ' s  t h e  
( CONT'D) 

way it worked out.  

We stowed our su i t s  i n  t h e  L-shaped bag p r i o r  t o  p u t t i n g  t h e  

center  couch back i n .  This w a s  another  good decis ion ,  I 

be l i eve ,  i n  he lp ing  us ge t  t h e  s u i t s  stowed back i n  t h a t  

L- s h ape d b ag . 

EVANS Cabin depress - No problems. Normal depress. Hatch opening. 

Even though t h e  cabin was completely depressed, w e  were reading 

zero pressure.  A s  soon as I opened t h e  ha tch ,  t h e r e  w a s  enough 

re s idua l  pressure  , or something, i n s i d e  t h e  spacecraf t  t h a t  it 

a c t u a l l y  tended t o  p u l l  t h e  hatch out of q y  hand. 

CERNAN Because your s u i t  i s  b leeding i n t o  the cabin a l l  the t i m e ,  s o  

you never t r u l y  ge t  zero. 

EVANS That 's  r i g h t ,  you never t r u l y  ge t  zero.  The dump valve was 

s t i l l  open, and i f  I had not been hanging onto t h e  ha tch ,  it 

would have blown it a l l  t h e  w a y  open. 

CERNAN That 's  not unexpected because i t ' s  exact ly  what we had on t h e  

luna r  sur face .  We completely dumped t h e  LM. I ' d  s t i l l  have 

t o  break t h a t  hatch loose  and hold it open about 6 or 8 inches 

u n t i l  t h ings  j u s t  vented. Then, I could l e t  go of  t h e  hatch 

and open it all t h e  way. I f  I d i d n ' t  it would slam back, 
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CERNAN closed. It w a s  b a s i c a l l y  t h e  same th ing .  You have t o  open 

t h a t  door and r e a l l y  l e t  th ings  get  down t o  zero. 
( CONT D) 

EVANS When I opened t h e  ha tch ,  a l l  of t h e  l i t t l e  i c e  c r y s t a l s  s t a r t e d  

flowing out.  A pen went f l o a t i n g  by ,  and something e l s e  went 

f l o a t i n g  by - wasn't q u i t e  sure what it w a s .  

of l i t t l e  p a r t i c l e s  and pieces t h a t  s t a r t  coming out through 

t h e  hatch.  

There 's  a l l  kinds 

CERNAN I looked s p e c i f i c a l l y  f o r  t h e  s c i s s o r s .  

s c i s s o r s  go out t h a t  hatch.  

t o  say they  went out t h e  ha tch ,  but  I su re  d idn ' t  see  them go. 

I d i d n ' t  s ee  any 

I ha te  t o  say it. Ron, I ' d  l i k e  

SCHMITT Sure you d i d n ' t  see them go? 

EVANS I caught the one t h i n g  t h a t  s t a r t e d  t o  go by m e ,  and I put it 

i n  your pocket. Once a l l  p a r t i c l e s  and junk were out of t h e  

way we pushed t h e  ha tch  open. W e  disconnected the counter- 

balance w i t h  the t o o l  E. So,  that we  locked the ha tch  i n  t h e  

open pos i t ion ,  s o  I j u s t  shoved it open, .it went beyond t h e  

center  pos i t ion  and locked i n  t h e  open pos i t ion  wi th  no problem. 

Egress - I had a tendency t o  f l o a t  up aga ins t  t h e  MDC. I had 

t o  caut ious ly  duck t o  get  qf face  as c lose  as I could t o  t h e  

bottom of t h e  hatch i n  order  t o  get  t h e  OPS pas t  t h e  MDC and 

get  on out .  TV and DAC i n s t a l l a t i o n  worked f i n e .  I cculd hang 

on with t h e  r i g h t  hand on t h e  ha tch ,  the  grea t  b i g  D-handle on 
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EVANS t h e  ha tch ,  wi th  t h e  TV pole  i n  m y  l e f t  hand. Worked out  real 
( CONT'D) 

f i n e .  Just  s t i c k  it i n  t h e r e  and l i n e  it up; make sure it w a s  

locked i n ,  t h e n  climbed on up the po le  t o  t u r n  t h e  TV on. I 

t u rned  t h e  back on. You couldn ' t  see t h e  l i g h t  on t h e  t h i n g ,  

bu t  you could f ee l  t h e  camera running once you tu rned  it on. 

You could touch it and you could fee l  it v i b r a t e  a l i t t l e  b i t .  

The l u n a r  sounder c a s s e t t e  r e t r i e v a l  should be on t h e  a i r - to-  

ground t apes .  Most of it w a s  no problem. 

The pan camera c a s s e t t e s  were next .  No problem on t h e  pan 

camera c a s s e t t e s .  I t ' s  obviously a b igge r  mass, and i t ' s  

q u i t e  apparent when you try t o  move t h a t  b i g  mass around. It 

i s  heav ie r  and it weighs more than  t h e  o t h e r  t h i n g s .  I t ' s  

easy t o  move, but  it i s  it t akes  a l i t t l e  e f f o r t  t o  g e t  it 

s t a r t e d .  You know t h a t  i f  you eve r  g e t  it s t a r t e d  i n  one 

d i r e c t i o n  and i t ' s  going t o  keep on going and you have t o  s t o p  

i t .  I j u s t  t r i e d  t o  keep it under c o n t r o l .  Mapping camera 

2 2  
c a s s e t t e  had t h e  same problem I had i n  t h e  SIM bay c f . That 

w a s  g e t t i n g  t h e  thermal  cover o f f .  It s tuck  underneath t h e  

mapping camera l a s e r  al t imeter door.  I gave it a b i g  j e r k  and 

it came o f f .  

SIM bay in spec t ion  - That ' s  a l l  covered i n  t h e  air- to- ground 

t a p e s .  TV/DAC removal again was r e a l  s imple.  You just had 

t o  squeeze t h e  l e v e r  and TV came ou t .  It was easy t o  hang on 



i 

t o  wi th  one hand and maneuver t h e  TV around and p o i n t  it 

toward t h e  Moon. I d i d n ' t  have t o  worry about sh in ing  it i n t o  

t h e  Sun. I t r i e d  t o  again hang on wi th  one hand and p o i n t  t h e  

TV around toward t h e  Ear th .  The Ear th  w a s  maybe 15' away from 

t h e  Sun. I t r i e d  t o  be a l i t t l e  more accu ra t e .  When I d i d  

t h a t  I r e a l l y  l o s t  con t ro l  of  my body p o s i t i o n .  

t o  maneuver t h e  camera. You need both hands t o  maintain 

your body con t ro l .  

I was t r y i n g  

Corn during EVA w a s  loud and c l e a r  for me throughout t h e  EXA. 

There w a s  a l o t  of  background no i se ;  I ' m  s u r e  it  w a s  coming 

over  t h e  VOX c i r c u i t .  

CERNAN It d i d n ' t  appear t o  me t h a t  anyone on t h e  ground had t r o u b l e  

reading  you. 

SCHMITT One t h i n g  w e  d id  because it w a s  bo the r ing  US I tu rned  t h e  VOX 

s e n s i t i v i t y  down about two notches.  That r e a l l y  improved t h e  

corn performance. 

EVANS I don ' t  know i f  it made any d i f fe rence  o r  n o t ,  but I got  t h e  

impression t h a t  it d id  he lp .  

CERNAN 'Comm i n t o  t h e  cabin w a s  e x c e l l e n t .  I never had any t r o u b l e  

understanding wi th  t h a t  h i s s i n g  i n  t h e  background. 
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EVANS Ingress  - It seemed t o  m e  it w a s  easier than  egress .  For 

some reason ,  ha tch  c los ing  w a s  ha rde r  than  I ' d  a n t i c i p a t e d .  

Maybe t h i s  i s  t h e  same reason i n  t h a t  I must have been 

exhaust ing i n t o  t h e  cabin a l l  t h e  t ime.  That ha tch  would 

come c losed  t o  w i th in  about an inch  of c l o s i n g  on t h e  o u t e r  

edge. Then it took an e f f o r t  t o  p u l l  t h e  ha tch  c losed  S O  you 

could a c t i v a t e  t h e  l a t c h i n g  handle s o  t h a t  you could g e t  t h e  

l a t c h e s  over c e n t e r .  O f  course,  once you got  t h e  l a t c h e s  

over c e n t e r ,  it w a s  r e a l  easy ,  a couple more cranks on t h e  

hatch f o r  c lo s ing .  

Repress w a s  normal. , 

SCHMITT A l l  I d id  was work i n  t h e  ha tch  a r e a .  I want t o  emphasize what 

everybody's always s a i d  t h a t  you do your b e s t  work when every- 

t h i n g ' s  going easy .  Move your se l f  i n  small increments t o  

where you want t o  go. You can t u r n  and d i p  and raise your se l f  

ou t .  I th ink  i t ' s  a l s o  u s e f u l  f o r  any ha tch  o r  p o r t  opera t ion  

t o  have somebody a v a i l a b l e  t o  push you out  on your  t e t h e r  

towards where you want t o  go. It j u s t  eases  t h e  opera t ion .  

With t h e  s t r u t s  and every th ing  a v a i l a b l e  t h e r e ,  t h e r e  w a s  

never any f e e l i n g  t h e r e  t h a t  I could not  have a way t o  c o n t r o l  

my body p o s i t i o n .  Sometimes it took a f e w  seconds t o  g e t  it 

where I wanted. The one t h i n g ,  i n v a r i a b l y ,  everytime I went 

back i n s i d e  I had t h e  90' d i s o r i e n t a t i o n  f o r  a few seconds 
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u n t i l  I got  t h e  pe r spec t ive  of t h e  cabin aga in .  I ' d  say okay, 

t h a t  ' s r i g h t .  Then I would go back o u t s i d e  and come back i n ,  

and once again it seemed t h a t  cabin had r o t a t e d  90' t o  lily 

pe r spec t ive .  I t ' s  j u s t  something t h a t ' s  no problem, i t ' s  j u s t  

a change of pe r spec t ive .  For some reason ,  I experienced it 

s e v e r a l  t imes .  I guess t h e  b igges t  problem working i n  t h a t  

angle  for m e ,  a t t i t u d e ,  w a s  I had t h e  Sun full f ace .  

FYANS You had t h e  Sun i n  your eyes most of t h e  t i m e .  

SCHMITT It made it ha rd  t o  look i n  d e t a i l  t o  s ee  what you ' r e  doing. 

You were c l e a r  image; you were t h e r e .  I could s e e  every 

major ope ra t ion ,  bu t  I could not  s ee  s p e c i f i c  d e t a i l s .  

IWANS I had no awareness whatsoever t h a t  I had an umbi l ica l  on my back. 

I never got t h e  f e e l i n g  t h a t  t h e  umbi l ica l  was r e s t r i c t i n g  my 

movements. I d i d n ' t  even know t h a t  it was t h e r e ,  Did you 

observe at  any t ime,  d i d  t h e  umbi l ica l  eve r  g e t  t ang led  around. 

SCHMITT No, t h e  umbi l ica l  w a s  easy t o  tend .  There may have been one. 

I had a vague impression t h a t  I asked you t o  h o l d  up, or maybe 

I d id  not  say anything,  I j u s t  moved you away from a handhold 

or something. The umbi l ica l  d i d n ' t  seem t o  s l i n k  around. You 

seemed t o  have every th ing  you needed on i t .  
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EVANS I d id  not even know it w a s  t h e r e .  Being t i e d  t o  t h e  umbilical 

does not  r e s t r i c t  your movement o r  g ive  you a f e e l i n g  t h a t  

it i s  r e s t r i c t i n g  your movement a t  a l l .  

Transearth - I d id  not  s ee  a l i g h t  f l a s h .  

SCHMITT That evening I d id  see  them again f a l l i n g  a s l eep .  

EVANS I d id ,  too .  

SCHMITT So then ,  it w a s  j u s t  t h a t  p e r i o d  dur ing  t h e  a c t u a l  experiment 

f o r  some reason they  were n o t  v i s i b l e .  

EVANS We never r e a l l y  u t i l i z e d  t h e  waste stowage vent  t o  g e t  r i d  of 

any odors out of  t h a t  waste stowage compartment. It w a s  

always a crime i f  you were i n  t h a t  area, i f  you got  r e a l  c lo se  

t o  i t .  

SCHMITT The cabin gene ra l ly  turned  over t h e  atmosphere i n  p r e t t y  good 

s t y l e .  It got s a t u r a t e d  sometimes w i t h  gas and it took a few 

minutes t o  c l e a r .  The cabin d i d  a good job .  

CERNAN F l i g h t  P l a n  updates were super .  The F l i g h t  P l a n  was e x c e l l e n t .  

Changes were he ld  t o  a minimum, and w e  r e a l l y  d i d  not  change 

any p a r t  of t h e  e n t i r e  f l i g h t  except a few d a t e s ,  t imes ,  and 

a t t i t u d e s .  
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CERNAN Entry prepara t ions  began af ter  EVA and continued a l l  through 
( C O N T ' D )  

t h e  next .day .  We had very l i t t l e  f i n a l  stowage t o  do on t he  

f i n a l  en t ry  morning, just those  th ings  w e  had t o  leave  un- 

stowed u n t i l  w e  got out of our s l eep  r e s t r a i n t s .  Bas ica l ly ,  w e  

j u s t  had t o  t i e  the  b i g  bags dawn. F i n a l  entry prepara t ions  

went by t h e  check l i s t .  If anything, we s tayed about 5 minutes 

ahead throughout t h e  e n t i r e  c h e c k l i s t ,  inc luding separa t ion  and 

a c t i v a t i o n  of  t h e  command module RCS and .05g, which came on 

t i m e .  Communications I thought were very good through t h i s  t ime. 

I understand t h e  ground heard everything w e  said right through 

blackout .  As  soon as w e  came o u t ,  they  s t i l l  had ARIA,  and 

they  could s t i l l  read us.  We could have read  them, but  they 

never t r ansmi t t ed  anything. 
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15.0 ENTRY 

EVANS P r i o r  t o  midcourse 7 ,  we d i d  a n u l l  b i a s  check and a l s o  an EMS 

D e l t a - V  t e s t .  The D e l t a - V  t e s t  had been going a t  about 

minus 22.2 or 22 .1  a t  t h e  end of the  1 0  seconds. Then p r i o r  

t o  midcourse 7 ,  we ended up with a minus 27. We ' l l  have t o  

check t h e  air- to-ground t a p e s ,  b u t  it s t i l l  was wi th in  l i m i t s .  

We'll check t h e  air- to-ground on t h e  a c t u a l  va lues  of t h i s ,  bu t  

it f a i l e d  t h e  n u l l  b i a s  check by a cons iderable  amount. Since 

it d i d  t h a t ,  I went through an e x t r a  EMS e n t r y  check. It 

passed t h a t  EMS e n t r y  check. 

.05g l i g h t  was on during t e s t  1 o r  n o t .  

second EMS check. As  a r e s u l t  of  t h a t ,  i t  w a s  determined by 

t h e  ground t h a t  t h e  accelerometer  i n  t h e  EMS w a s  probably 

p u t t i n g  out a couple of e x t r a  pu l se s .  It w a s  decided t o  change 

t h e  e n t r y  c h e c k l i s t  s o  t h a t  we would not  pu t  t h e  EMS t o  normal 

u n t i l  .05g time. This i s  what w e  d i d .  The .O5g l i g h t  came on,  

and t h e  EMS funct ioned c o r r e c t l y  throughout t h e  en t ry .  Entry 

parameters are on t h e  air- to-ground tapes  and a l s o  on t h e  

frames. 

I c a n ' t  say  for s u r e  whether t h e  

It was on dur ing  t h e  

The RCS sounds were a l i t t l e  b i t  louder  t han  we'd been p r a c t i c-  

ing  wi th  i n  t h e  s imu la to r ,  I thought .  

d r i f t i n g  and t h e  c ross  coupling and minimum-impulse SPS. 

I ' v e  a l s o  mentioned t h e  
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CERNAN Is it louder  o r  more of a bang? 

SCHMITT It w a s  less than  t h e  LM and more than  t h e  s e r v i c e  module. 

That ' s a good way t o  put  it. 

CERNAN Banging on a s o l i d  can. 

EVANS Communications blackout  - You'd never  know it from i n s i d e  t h e  

s p a c e c r a f t .  

I on iza t ion  - Ion iza t ion  i s  b r i g h t .  It w a s  very b r i g h t ,  very 

b r i g h t .  

SCHMITT There seemed t o  be an e a r l y  glow. Now, whether t h a t  was ioni-  

za t ion  o r  t h e  i n i t i a t i o n  of  t h e  f i r e b a l l ,  I d o n ' t  know, 

CERNAN They're one and t h e  sane.  

EVANS They're  one and t h e  sane, I t h i n k .  

SCHMITT Yes, but  wi th  the  t r u e  f i r e b a l l ,  i t  would seem t o  m e  t h a t  

t h a t  would be something t h a t  you r e a l l y  couldn ' t  look a t .  I 

couldn ' t  look at i t ;  it w a s  t o o  b r i g h t .  I cou ldn ' t  s t and  i t .  

EVANS You cou ldn ' t  look out t h e  rendezvous windows at  t h e  f i r e b a l l  

because it w a s  t o o  b r i g h t .  I f e l t  l i k e  I should have put  on 

my sunglasses  i n  order  t o  be ab le  t o  s e e .  That i n t e n s i t y  only 

l a s t e d  f o r  about 10  seconds, maybe a l i t t l e  longer .  
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CERNAN It w a s  longer  than  that;. 

EVANS ? 2 ' s  ha rd  t o  remember f o r  s u r e .  

Peak-g - The one t h i n g  I can r e c a l l  about peak-g i s  t h a t  I 

d e f i n i t e l y  could not see t h e  peak-g va lue  on t h e  EMS because I 

couldn ' t  s e e  where t h e  p o i n t e r  w a s  on t h e  EMS. I determined 

peak-g by looking  a t  t h e  g-meter. I could r ead  t h e  g-meter, 

and it w a s  something j u s t  l e s s  than  7.  You're p r e t t y  w e l l  

pinned t o  t h e  back of t h e  s e a t  a t  peak-g. 

w r i s t  a c t ion  wi th  no problem, b u t  t r y i n g  t o  r a i s e  your arm 

took a l o t  of e f f o r t .  I don ' t  t h i n k  you'd eve r  g e t  your arm up 

i f  you d i d n ' t  a l ready  have it up a t  6g. 

You d e f i n i t e l y  have 

Guidance Termination - No comment. 

CERNAN L e t  me  t a l k  about guidance f o r  a minute. The CMP w a s  i n  t h e  

l e f t  s e a t ,  monitoring t h e  EMS, g ' s ,  and what have you. I was 

i n  t h e  c e n t e r  sea t ,  monitoring CMC and pas s ing  bank angle in-  

formation s o  w e  could come t o  a l o g i c a l  conclusion about g iv ing  

t h e  spacec ra f t  over t o  t h e  CMC f o r  guidance. I had t h e  impres- 

s i o n  a f t e r  peak-g t h a t  t h e  two o f  us were very c lose  t o  con- 

vinc ing  ourse lves  t h a t  t h e  CMC was not going t o  r o l l  t h e  

s p a c e c r a f t .  

EVANS Tha t ' s  r i g h t .  



15 - 4 

CERNAN It seemed l i k e  it took a long t i m e  f o r  CMC guidance t o  r o l l  

t h e  spacecraf t  back out  of peak-g. I had t h e  impression t h a t  

you were j u s t  wai t ing  f o r  me t o  s ay ,  "Let ' s  t a k e  it back,' '  and 

w e  would have taken  it. It seemed t h a t  it w a s  longer  t han  t h e  

s imu la to r .  It  w a s  a long  t i m e  be fo re  t h e  CMC made i t s  f i rs t  

i n i t i a l  r o l l  command, almost t o o  long.  I n  another  couple of 

seconds, I th ink  w e  might have taken  it over .  

EVANS We might have taken  it over .  I t h i n k  t h e  reason t h a t  w e  f e l t  

t h a t  way w a s  because most of t h e  runs t h a t  w e  r a n  i n  t h e  - 

s imula tor  were nominal runs where you g e t  about 6.1g. I f  YOU 

ge t  6 . 1  or 6.2g,  you do r eve r se  t h e  bank angle  t o  a one- 

e igh th  r o l l  qu icker  than  you do i f  you have a h ighe r  peak-g. 

We were p r e t t y  c lose  t o  t h e  7.  I d o n ' t  know i f  you eve r  saw 

7 on t h e  DSKY o r  n o t .  

CERNAN N o ,  I never s a w  7g, t o  my knowledge. 

EVANS I never d id  see  7.  

CERNAN I s a w  6 .64 o r  6 .65 ,  something l i k e  t h a t ,  bu t  t h a t ' s  about as 

much as I eve r  s a w .  It j u s t  occurred t o  us t h a t  t h e  CMC w a s  

never going t o  ge t  around t o  r o l l i n g  180'. Once it d i d  r o l l  

180' t o  t h e  b e s t  of my r e c o l l e c t i o n ,  it never r o l l e d  except 

from l e f t  t o  r i g h t .  It never r o l l e d  across  t h e  t o p  aga in .  It 

went from 90 o r  100 one way, and 70, 80, 90, o r  100 t h e  o t h e r  
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CERNAN way but  never made t h e  complete t u r n  aga in .  It j u s t  r o l l e d  
( CONTI  D ) 

lef't and r o l l e d  r i g h t ,  r o l l e d  l e f t  and r o l l e d  r i g h t .  

EVANS Visual s i g h t i n g s  and o s c i l l a t i o n s  - The one t h i n g  I fo rgo t  t o  

look f o r  w a s  t h a t  i n  t h e  s imu la to r  from about 90 000 on down 

t o  50 000, it starts p i t c h i n g .  I d o n ' t  remember i f  we ever  got  

t h a t  p i t c h  rate  going o r  n o t .  I t h i n k  most of my comments should 

be on t h e  air- to-ground t apes  throughout t h e  en t ry .  Those would 

be more appropr ia te  than  something I might r e c a l l  a t  t h i s  po in t  

i n  t ime.  

SCHMITT I t h i n k  we a l l  had about t h e  same impressions.  My s t anda rd  

comments f o r  launch and e n t r y  a r e  t h a t  t h e r e  are c e r t a i n  per iods  

of t i m e  t h a t  l a s t e d  f o r  s e v e r a l  minutes where I don ' t  t h ink  you 

would be t o o  ex tens ive ly  doing malfunct ion ana lys i s  and problem 

so lv ing ,  p a r t i c u l a r l y  during peak-g. 

concent ra t ing  on t h e  g- load, and it would be  ha rd  t o  move your 

arm anyway t o  take care  of  any problem w i t h  t h e  switches o r  

otherwise.  I ' m  no t  saying you shou ldn ' t  s imula te  i t .  You 

l e a r n  ii l o t  o f  systems and t h a t  s o r t  o f  t h i n g ,  b u t  I don ' t  

t h i n k  you can a n t i c i p a t e  doing work during t h a t  pe r iod  of t i m e .  

I t h i n k  you ' r e  mainly 

CERNAN I thought t h e  droque deployment was v i o l e n t .  I thought t h e  

spacec ra f t  o s c i l l a t i o n s  were q u i t e  v i o l e n t .  I ' m  not  saying 
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CERNAN t h a t  th .ere  w a s  t h a t  much d i f f e r e n c e  than  I pe r sona l ly  wi tnessed  
( CONT D ) 

i n  t he  p a s t .  I j u s t  fo rgo t  t o  expect  t h e  v io lence  of t h e  

o s c i l l a t i o n s  on t h e  drogue. 

SCHMITT 

CERNAN 

SCHMITT 

CERNAN 

I w a s  watching t h e  drogues, and they  were moving j u s t  as hard  

as t h e  s p a c e c r a f t .  I t h i n k  t h a t  t h e  drogue movement was being 

t r a n s f e r r e d  t o  t h e  s p a c e c r a f t .  

We had a l l  drogue deploy, a l l  main deploy, and once w e  had t h e  

mains, apparent ly we had two good parachutes .  

I watched the f u l l  main deployment, and I could s e e  a l l  t h r e e  

reefed  parachutes  after deployment. They s t ayed  r e e f e d  probably 

about t h e  amount of t i m e  you 'd expect them t o .  Then you could 

see  t h e  r ee f ing  l i n e s  s ta r t  t o  go,  and t h e  two parachutes  t h a t  

were on my r i g h t  f i l l e d  f a i r l y  quick ly  and seemed t o  push t h e  

l e f t  parachute away and out of t h e  main s l i p s t r eam.  It f i l l e d  

much more slowly. It w a s  c l e a r  t o  m e ,  and it  should be i n  t h e  

photographs, t h a t  t h e  r e e f i n g  l i n e s  were free.  The parachute 

was not  f i l l i n g .  Then gradual ly ,  it f i l l e d  completely.  I 

would say it w a s  1 5  o r  20 seconds be fo re  t h a t  o t h e r  parachute 

f i l l e d  completely.  It w a s  s l ugg i sh .  It j u s t  go t  pushed out 

of t h e  way and couldn ' t  ge t  t h e  f u l l  flow of t h e  a i r  t o  f i l l  i t .  

And I th ink  t h a t  some of t h e  people on t h e  recovery team s a i d  

t h a t  they  saw the  two parachutes  p l u s  t h e  s t reamer.  
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SCHMITT I wouldn't  c a l l  it a streamer. It w a s  j u s t  unreefed.  It 

was j u s t  s t i l l  r ee fed .  

EVANS I ' d  l i k e  t o  make a comment about t h e  dynamic v i s u a l  cues of 

r o t a t i o n .  Throughout t h e  e n t r y ,  I d i d n ' t  r e a l l y  f e e l  t h a t  I 

w a s  r o l l i n g .  I d i d n ' t  g e t  a f e e l i n g  of dynamic r o l l  o t h e r  than  

t h e  f a c t  t h a t  I w a s  watching t h e  needles .  There were no cen- 

t r i f u g a l  fo rces  involved i n  t h a t  opera t ion  un t iL  we were on 

t h e  main parachutes .  

f e l t  l i k e  I w a s  l y i n g  on my back on a revolv ing  t a b l e .  

When we were on t h e  main parachutes ,  I 

SCHMITT I suspect  t h a t  might be because of  t h e  h ighe r  g- loads when a l l  

t h e s e  o t h e r  t h ings  were happening. 

were looking a t  t h e  horizon as you r o l l e d ,  b u t  t h a t ' s  a l l  I had 

I don ' t  know how much you 

t o  look a t .  

EVANS I could see the  r o l l .  I had t h e  v i s u a l  s ensa t ions  of i t ,  but  

I d i d n ' t  have t h e  dynamic f e e l i n g  of r o l l  u n t i l  we were on t h e  

main parachutes .  

w a s  no t  continuous i n  one d i r e c t i o n .  It was r o l l i n g  i n  one 

d i r e c t i o n  at 15' t o  20' p e r  second, and f o r  some reason,  it 

would r eve r se  and go back t h e  o the r  way. The r o l l i n g  sensa t ion  

on t h e  parachutes  w a s  kind of a wind and unwind type  o f  a roll. 

While we were on t h e  main parachutes ,  t h e  r o l l  

SCHMITT The DAC opera t ion  w a s  normal. 

footage e a r l y  of t h e  horizon which I hope t u r n s  o u t .  

We took a l i t t l e  b i t  of e x t r a  

I don ' t  
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SCHMITT 
( CONT D )  

CERNAN 

SCHMITT 

CERNAN 

SCHMITT 

EVANS 

SCHTUTT 

EVANS 

S C HM I TT 

EVANS 

understand 

There's no 

why you t u r n  t h e  DAC o f f  af ter  y o u ' r e  on t h e  mains. 

reason t o .  We ended up wi th  some unexposed footage.  

Oh, you d id?  I thought you l e t  it run o u t .  

No, t h e  c h e c k l i s t  s a i d ,  "Stop DAC," and I stopped DAC and it 

was a l i t t l e  while  l a t e r  t h a t  I wondered why I stopped t h e  DAC. 

I ' m  so r ry .  I thought you l e t  it run ou t .  

I don ' t  know if we would have gained anything by it except  

some more p i c t u r e s ,  bu t  t h e r e  was no reason t o  t u r n  it o f f .  

Communications - From 90 000 f e e t  u n t i l  about main parachute 

deployment, I had a t i m e  t r y i n g  t o  hea r  J ack .  

of background no i se .  

There w a s  a l o t  

Tha t ' s  r i g h t ;  I remember t h a t .  

It j u s t  g e t s  noisy i n  t h e  spacecraf t  from about 90 000 f e e t  on 

down. 

hear ing  you c a l l  o u t .  

Once you g e t  t h e  a l t i m e t e r  o f f  t h e  peg, I had a time 

I was shout ing ,  t o o .  

There w a s  no i se .  It must have been a i r  no i se  coming through t h e  

hull. 

I r e a l i z e d  you were having t r o u b l e  hear ing .  

It w a s  something. 
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CERNAN You were on VOX t h a t  whole t i m e .  You could have been keying,  

and t h a t -n o i s e  could have been coming through your VOX. I ' m  

no t  sure. That t akes  ca re  of e n t r y ,  which w a s  a good one. 

SCHMITT Let's mention ECS. I never w a s  uncomfortably w a r m  i n  t h e  

cabin a t  a l l ,  even through ha t ch  opening, 

CERNAN We cooled t h e  spacec ra f t  e f f e c t i v e l y .  J u s t  normal powerup of 

t h e  ECS systems cooled t h e  spacec ra f t  down p r i o r  t o  e n t r y ,  and 

it w a s  comfortable.  Even a f t e r  w e  landed when it normally 

does warm up because of humidity e t  c e t e r a ,  it w a s  s t i l l  very 

comfortable.  I never thought  it got ho t  o r  extremely humid 

throughout t h e  whole recovery opera t ion .  

about 100 fee t  when w e  h i t .  We'd been warned t h a t  w e  might h i t  

wi th  17 fee t  on t h e  al t imeter.  We made c a l l o u t s  a l l  t h e  way . 

down on crew condi t ion ,  a l t i t u d e s ,  and t h e  DSKY read-out i n  

terms of p o s i t i o n .  

The alt imeter read  

They had a v i s u a l  on us  a l l  t h e  way down. 

We were r i g h t  next  t o  t h e  s h i p ,  apparent ly  r i g h t  a t  t h e  zero 

a i m  p o i n t .  
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16.0 LANDING AND RECOVERY 

CERNAN We h i t  wi th  a p r e t t y  good thud.  A s  soon as w e  recovered from 

t h e  thud,  t h e  LMP went f o r  t h e  main parachute r e l e a s e  breakers  

and I h i t  t h e  switch.  The parachutes ,  apparent ly  from t h e  l a c k  

of a g r e a t  d e a l  of wind, j u s t  ro se  p e t a l e d  i n  an almost 120' 

p o s i t i o n  around t h e  spacec ra f t .  We had no tendency of ever  

going s t a b l e  11, p a r t l y  because of t h e  seas and t h e  wind and 

a l s o  because we r e l eased  t h e  parachutes  i n  a hur ry .  W e  proceed- 

ed t o  go through t h e  pos t landing  c h e c k l i s t .  I n  add i t i on  t o  

what w e  s a i d  about t h e  temperature and humidity,  I t h i n k  t h e  

pos t landing  vents  c e r t a i n l y  d id  he lp .  We had t h a t  running. We 

had communications wi th  Recovery a l l  t h e  way down on t h e  para-  

chutes .  We monitored t h e  recovery a l l  t h e  way through by 

communicating wi th  t h e  recovery chopper. Spacecraf t  s ta tus  w a s  

e x c e l l e n t .  We followed through t h e  c h e c k l i s t ;  and, although 

it w a s  no t  needed, t h e  c h e c k l i s t  c a l l s  out  t o  i n f l a t e  t h e  bags 

a f t e r  you've been on t h e  s u r f a c e  10  minutes .  W e  i n f l a t e d  t h e  

bags f o r  7 minutes a f t e r  we'd been on t h e  s u r f a c e  f o r  1 0 .  I t  

i s  a good i d e a  i n  s p i t e  of t h e  f a c t  t h a t  they  w e r e  no t  needed 

because it does g ive  you t h a t  added p ro t ec t ion  of s t a y i n g  i n  

i n  s t a b l e  I i n  case you might end up going over .  There w a s  no 

seas ickness .  
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SCHMTTT We d i d  not  pu t  t h e  pos t landing  vent  duc ts  up al though they  were 

ava i l ab l e .  There w a s  p l en ty  of a i r  moving i n  t h e  cabin from 

t h e  normal v e n t i l a t i o n .  You could f ee l  it. You could f ee l  it 

move. I don ' t  know about you fe l lows ,  but  I had p l e n t y  of a i r .  

EVANS I had p l en ty  of a i r  coming ac ros s  on t h e  l e f t  couch, t o o .  

CERNAN The CDR climbed out of t h e  c e n t e r  couch, went down t o  t h e  LEB 

and got  t h e  cosmic ray prepared and ava i l ab l e .  

f o r  ha tch  opening. 

We s tood  by 

When t h e  hatch opened, we rece ived  t h e  bag 

wi th  t h e  l i f e v e s t ,  t h e  cosmic ray  p r o t e c t o r  box, and t h e  tempera- 

t u r e  gage. 

stowed i n  t h e  waterproof package, and we pu t  on our  v e s t s .  

When we were ready t o  open t h e  ha tch  f o r  t h e  f i n a l  t i m e ,  we 

powered down t h e  spacec ra f t  v i a  t h e  c h e c k l i s t  and pane l  250. 

We put  t h e  temperature gage on, t h e  cosmic ray  w a s  

SCHMITT I would c a l l  t h e  touchdown a very sharp  crack r a t h e r  than  a 

thud. It  i s  an obvious sensa t ion .  I t ' s  no t  one t h a t  s e r i o u s l y  

j a r r e d  you o r  h u r t  you i n  any way. It w a s  a sharp and abrupt 

s top .  I th ink  it might have taken me 2 o r  3 seconds t o  s ta r t  

making a motion towards t h e  breakers .  There w a s  enough j a r  t o  

say ,  "Okay, I b e t t e r  recover  from it," and then  I reached f o r  

t h e  breakers .  The windows fogged up i n s i d e  almost immediately 

and t h e r e  w a s  a l s o  m a t e r i a l  on them on t h e  outs ide .  I t  looked 

l i k e  something o the r  than  moisture on t h e  outs ide .  It w a s  s o r t  

of a brownish yellow. I had no motion s ickness  a t  a l l ,  b u t  
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SCHMITT I d i d n ' t  r e a l l y  ca re  whether I go t  up out  of t h e  couch o r  no t  

f o r  a while .  I d i d n ' t  have t h e  d e s i r e  and t h a t ' s  about a l l  I 
( CONT'D) 

can say  as fa r  as any change of f e e l i n g  from zero-g t o  one-g. 

I no t i ced  t h a t  my neck muscles seemed t o  be r e a l l y  working t o  

hold up my head up. It w a s  much more than  normal and t h i s  

p e r s i s t e d  f o r  about 24 hours.  It g radua l ly  went a w a y  u n t i l  

about 24 hours l a t e r  I f e l t  p e r f e c t l y  normal r a i s i n g  my head. 

EVANS I guess I d i d n ' t  even n o t i c e  t h e  t r a n s i t i o n  from zero-g t o  one-g. 

I d i d n ' t  pay t h a t  much a t t e n t i o n  t o  it. 

CERNAN I d i d n ' t  r e a l l y  n o t i c e  any d i f f e r e n c e  e i t h e r .  I p a r t i c u l a r l y  

got  up on t h e  LEB t o  s e e  i f  I would b u t  I d i d n ' t .  

SCHMITT On t h e  eg re s s ,  my l i f e v e s t  d i d  no t  i n f l a t e  au tomat ica l ly .  That 

might be worth looking i n t o ,  because apparent ly  t hey  were a new 

set s e n t  out s p e c i f i c a l l y  because t h e  f i r s t  s e t  s e n t  out had 

no t  gone through inspec t ion .  

s t i l l  d id  not  i n f l a t e .  Only one out of t h e  t h r e e  i n f l a t e d  a l l  

r i g h t .  

These presumably had and they  

EVANS Another po in t  I want t o  make i s  t h a t  i f  we ' re  going t o  pu t  

t h a t  temperature gage i n  I would recommend t h a t  you send i n  a 

r o l l  of t a p e ,  a bungee, o r  something s o  you can s t r a p  it t o  t h e  

s t r u t .  We j u s t  happened t o  have a p i ece  of t ape  i n  t h e  LEB so  

we could t a p e  it t o  t h e  s t r u t .  
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SCHMITT Crew pickup f o r  t h e  LMP w a s  exac t ly  as I ' d  been t o l d  it would 

be. We p r a c t i c e d  on Apollo 15. 

CERNAN I don ' t  t h i n k  t h e r e  i s  any o t h e r  comment on crew pickup o t h e r  

than  t o  say  t h a t  it w a s  done i n  an outs tanding  manner. 

EVANS I concur. It w a s  good. 
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17.0 T R A I N I N G  

EVANS CMS - The crew s t a t i o n  was always i n  good shape. Some of t h e  

i n t e r i o r  s to rage  w a s  boxes, bu t  t h e  items of s to rage  equipment 

t h a t  needed t o  be used w e r e  always there .  Jerry Stoner  and 

h i s  crew kept  it i n  exce l l en t  o r b i t a l  s to rage  most of t h e  t ime.  

If w e  wanted it restowed f o r  a SIM, f o r  l i f ' t -of f ,  or anything, 

all w e  had t o  do w a s  l e t  him know and they  were i n  t h e r e  a l l  

hours of t h e  day and n igh t  t o  g e t  everything squared away.  

F i d e l i t y  of  t h e  CMS - I ' v e  mentioned t h e  d i f ferences  i n  t h e  

a c t u a l  vehic le  and t h e  CMS i n  t h e  various o ther  sec t ions  of 

t h e  r e p o r t .  They are minor. Ava i l ab i l i t y  - The CMS w a s  always 

avai lable  any t i m e  I wanted it - more than  I could use it i n  

some cases.  

full w e l l  t h a t  Apollo 17 w a s  t h e i r  last  shot  - w e r e  outstanding 

The people involved i n  t h e  CMS t r a i n i n g  - knowing 

i n  t h e i r  des i r e  t o  continue t r a i n i n g  and t o  put out t h e i r  b e s t  

e f f o r t s  i n  insur ing  t h a t  I w a s  t r a i n e d  and ready t o  go. Visual 

systems. I didn't  seem t o  have any problems with t h a t .  The 

b igges t  problem was i n  t h e  s t a r  b a l l .  Every once i n  a while 

it would g e t  fouled up. That and t h e  sex tan t  d r ive  were a 

l i t t l e  b i t  je rky  but  it worked g r e a t .  Software - F computer 

w a s  going all t h e  t i m e .  If it ever  conked o u t ,  they  f ixed  it 

fas t .  
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SCHMITT I echo a l l  of Ron's good words about t h e  q u a l i t y  of t h e  t r a i n -  

ing  and t h e  dedica t ion  of t h e  t roops  down t h e r e .  From t h e  

systems p o i n t  of view, I th ink  t h e  f i d e l i t y  of t h e  systems 

w a s  all t h a t  w a s  requi red  and w a s  gene ra l ly  very h igh .  Only 

those  d i f f e r ences  t h a t  were spacec ra f t  p e c u l i a r  were t h e  ones 

t h a t  were not  s imulated.  Where t h e r e  were o t h e r  comments t o  

be made, they  have been made i n  conjunct ion wi th  systems work. 

A v a i l a b i l i t y  w a s  f i n e  as far as I ' m  concerned. The v i s u a l  

systems were good. The only ones t h a t  r e a l l y  concerned me 

were t h e  e n t r y  v i s u a l s  and they  were c e r t a i n l y  adequate ,  al- 

though they  do not  g ive  f u l l  r ep re sen ta t ion  i n  drogue and main 

deployment. 

LhE - w e  never r e a l l y  stowed t h e  LMS. The gea r  necessary  f o r  

gene ra l  t r a i n i n g  w a s  p e r f e c t l y  adequate.  All of ou r  crew- 

s ta t ion- type  t r a i n i n g  w a s  done i n  t h e  mockup of t h e  LMS. 

a l s o  mentioned t h e  f i d e l i t y  of t h e  t r a i n i n g  and wherever t h e r e  

w a s  d i f f e r ences ,  t h e  L&A and t h e  AOT were e x c e l l e n t  represen-  

t a t i o n s ,  based on a l i t t l e  b i t  of comparison t h a t  I did. The 

AGS sof tware i n  f l i g h t  was j u s t  l i k e  t h e  AGS software i n  t h e  

s imula tor  wi th  one well-known except ion.  You g e t  your d i sp l ays  

f a s t e r  i n  t h e  s imula tor  t han  you do i n  t h e  f l i g h t  bu t  t h i s  w a s  

never  a problem. M y  work w i t h  t h e  PNGS i s  l i m i t e d  and con- 

firms what t h e  CDR has a l ready  said,  t h a t  t h e  PGl'JS i n  t h e  s i m -  

u l a t o r  and PGNS i n  f l i g h t  are e s s e n t i a l l y  t h e  same. 

We've 
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from t h i s  s imulator  w a s  working over t h e  t r a v e r s e s  and under- 
( CONT'D) 

s tanding and knowing what w e  were supposed t o  do. The com- 

parison of dr iv ing  on t h e  luna r  sur face  with t h a t  of t h e  

s imulator  w a s  very poor. I th ink  t h e  problem i s  t h a t  t h e  

s imulator  has t o  give you a much h igher  poin t  o f  view. The 

simulator  i s  20,  30, maybe 40 fee t  higher  above t h e  su r face .  

When you ' r e  down a t  4 o r  5 f ee t ,  as you are i n  t h e  LRV, i t ' s  

a d i f f e r e n t  world. It makes a b i g  d i f ference  i n  what you rec-  

ognize. The o t h e r  s i d e  of t h a t  coin i s  t h a t  once we s tar ted 

moving on EVA-2 and EVA-3, t h e r e  w a s  never any d i f f i c u l t y  on 

t h e  luna r  sur face  of recognizing t h e  l a r g e r  f ea tu res  t h a t  w e  

had seen on t h e  LRV s imulator .  So it worked out  very we l l .  

CMS/LMS s imulat ions - I n  genera l ,  t h e  i n t e g r a t e d  work w e  d i d  

always went very w e l l .  

EVANS I t h ink  it did.  We l o s t  1 / 2  day on an i n t e g r a t e d  s i m .  

SCHMITT I th ink  t h e  f e w  places where w e  ran a l i t t l e  b i t  behind i n  

f l i g h t  were those  por t ions  w e  never r e a l l y  s imulated,  such a s  

s u i t i n g  operat ions and t h e  tunne l  opera t ions .  They went 

smoothly, t o o . ,  I th ink  not  s imulat ing them i n  d e t a i l  w a s  a 

good decis ion ,  and I don ' t  t h ink  it a f f e c t e d  our opera t ions .  
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EVANS I don ' t  t h i n k  s o ,  e i t h e r .  

SNS - I don ' t  know how you can ever overcome t h i s ,  because i n  

t h e  SNS you are t r a i n i n g  t h e  crew and you ' re  a l s o  t r y i n g  t o  

t r a i n  t h e  MOCR. There i s n ' t  t h a t  much f o r  t h e  CMP t o  do t o  

keep busy all t h e  t ime from a t r a i n i n g  s t andpo in t .  I don ' t  

know i f  t h a t ' s  n e c e s s a r i l y  bad o r  n o t .  

SCHMITT W e  had a f e w  e x c e l l e n t  SNS, from t h e  s tandpoin t  of  f a i r l y  

continuous a c t i v i t y .  I n  gene ra l ,  Ron ' s comments are v a l i d  

for Apollo 17. If niy memory serves  me c o r r e c t l y ,  Apollo 15  

SNS were much more ac t ive .  And I don ' t  know why t h e r e  might 

have been t h a t  d i f f e r ence .  

EVANS On Apollo 14 backup crew, I w a s  more i n  a l e a r n i n g  stage a t  

t h a t  p o i n t  t han  I w a s  on Apollo 17.  I n  Apollo 17, it w a s  more 

of a review stage f o r  t r a i n i n g  than  anything else.  

SCHMITT I t h i n k  t h a t ' s  a n a t u r a l  p o i n t .  

EVANS DCPS - W e  t r i e d  t o  g e t  it once every 2 weeks, which w e  d i d  i n  

the  f i rs t  p a r t  of t h e  t r a i n i n g  cyc le .  The last 3 months w e  

were lucky t o  g e t  i n t o  t h e  DCPS once a month. I f e e l  i t ' s  a 

necessary  p a r t  of t h e  t r a i n i n g  and should d e f i n i t e l y  b e  con- 

t inued .  

rendezvous rescue procedures and t r a i n i n g  w a s  accomplished 

The CMPS w a s  shu t  down a f t e r  Apollo 16, s o  all of my 
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p r io r  t o  Apollo 16,  with a f i n a l  review of t h e  rescue book 

about a month p r i o r  t o  t h e  Apollo 17 launch. 

SCHM'IT I ' d  l i k e  t o  make a general  remark about CMPS and LMPS type 

simulators f o r  fu tu re  programs. If you ever have a program 

where you're bringing i n  a new group of people t o  f l y  your 

spacecraft  , t h i s  type of f a c i l i t y  i s  extremely valuable. It 

gives a new man a chance t o  t r a i n  without t h e  const ra ints  of 

simulator t i e s .  He doesn't  have t h e  pressure of o ther  crewmen 

looking over h i s  shoulder and evaluating h i s  performance. He 

can f igure  out how t o  do th ings ,  what a simulator r e a l l y  i s ,  

and w h a t  many of t h e  more standard procedures are .  

i t ' s  a very valuable type of simulation. When you're dealing 

with a large  pool of experienced crewmen, then t h a t  type of 

simulator i s  not necessary. 

I think 

This type of simulator develops 

hab i t  pat terns  which are  necessary i n  order t o  move on t o  t h e  

t o t a l  mission simulators. 

f ee l ing  - and again I ' m  comparing with 15 - t h e  t o t a l  readiness 

of t h e  combined MOCR and crew team came up more slowly than it 

did on 15, sometimes more slowly than I expected it t o .  But , 

at t h e  end, I had t h e  feel ing t h a t  we were every b i t  as ready 

as a team as we were on 1 5 .  There w a s  a l o t  of Skylab work 

for a l o t  of people the re  and I think tha t  m a y  have affected 

the  r a t e  i n  which we came up. 

Let me go back t o  SNSs. I had a 



EVANS Command module egress  t r a i n i n g  - The nockups over i n  bui ld-  

ing 5 were u t i l i z e d  from an EVA s tandpoint  f o r  t h e  CMP. 

probe and drogue mockup w a s  u t i l i z e d  s e v e r a l  times. 

w a s  a review and a f i n a l  check. This i s  an absolu te  necess i ty  

f o r  t h e  drogue operat ions and a l s o  f o r  t h e  command module EVA 

opera t ions .  You need t o  u t i l i z e  t h e  mission s imula tor  once 

or twice t o  t i e  i n  t h e  systems procedures with t h e  mockup 

procedures. 

The 

The last 

SCHMITT The luna r  module p i l o t ' s  egress  t r a i n i n g  w a s  l a r g e l y  accom- 

pl ished on Apollo 15. We d id  procedures reviews or mockup 

reviews and I did not  g e t  i n t o  t h e  w a t e r  tank f o r  Apollo 17. 

The launch pad f i n a l  walkdown came at a good t i m e .  The normal 

t r a i n i n g  w e  d id  i n  t h e  hy-pergolic bu i ld ing  w a s  s tandard  and 

exce l l en t .  I th ink  it w a s  good f a m i l i a r i z a t i o n .  

EVANS It was good f a m i l i a r i z a t i o n  and also a must. 

SCHMITT I t ' s  a confidence b u i l d e r  and I th ink  you ought t o  do it. The 

a l t i t u d e  chamber work tends t o  give you a l i t t l e  b i t  of egress  

t r a i n i n g  j u s t  because you have t o  deal with a r e a l  vacuum. 

th ink  t h a t  a l s o  i s  something you j u s t  pick up but  t h a t  adds 

t o  your t o t a l  readiness  as far  as egress i s  concerned. 

I 

EVANS The w a t e r  tank i s  where I received most of my EVA t r a i n i n g .  

The water tank i s  a p r e t t y  good representa t ion  of zero-g. 
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( CONT 1 D) 

s i ck  i n  t h e  zero-g a i rp lane  every t i m e  except one. I never 

became s i c k  i n  f l i g h t  and never  f e l t  l i k e  I w a s  going t o  be  

s i ck  i n  f l i g h t .  Every t i m e  I got  on t h e  zero-g a i rp lane  I 

alwws wanted t o  g e t  as much done a s  poss ib le  before  I s tar ted 

throwing up. I don ' t  have t o o  much confidence i n  t h e  zero-g 

airplane even though I flew i n  it four  o r  f i v e  times. 

CE'RNAN I'll make some genera l  comments about t h e  CMS t r a i n i n g .  The 

CMS, from a hardware po in t  of view, supported our mission i n  

an exce l l en t  fashion.  I th ink  t h e  crew at t h e  Cape made them- 

selves p a r t i c u l a r l y  ava i l ab le  and were a vital p a r t  of t h e  

t r a i n i n g .  They d i d  an outstanding job.  The CMS i s  always 

l imi t ed  i n  a v i s u a l  and a dynamic system because it i s  a f i x e d - l  

base s imulator .  I th ink  wi th in  t h e  c a p a b i l i t i e s  t h a t  it has 

t o  reproduce t h e  v i s u a l ,  w e  rece ived a good preview of what 

t h i s  f l i g h t  w a s  going t o  be  about. It w a s  mentioned e a r l i e r  

t h a t  f o r  launch and r e e n t r i e s  t h e r e  a re  c e r t a i n  periods of 

t i m e  t h a t  you can not  do i n  t h e  real  world t h a t  you can i n  a 

s imula tor  because of t h e  dynamic g- forces. It w a s  a l s o  men- 

t ioned  t h a t  t h i s  method of t r a i n i n g  i n  so lv ing  systems problems 

during t h o s e  phases i s  s t i l l  an exce l l en t  way i n  which t o  t r a i n  

as long as you r ea l i ze  t h a t  t h e r e  are c e r t a i n  phases i n  t h e  

dynamic por t ions  of  t h e  mission i n  which you w i l l  not  be able  

t o  exe rc i se  t h e  freedom t h a t  you can i n  t h e  s imula tor .  The LMS 



CERNAN from a hardware as well as an ind iv idua l  i n s t r u c t o r  support 
( CONT 'D) 

point  of view supported our mission, i n  outstanding fashion .  

The e n t i r e  system w a s  exce l l en t .  The L&A, from a gross recog- 

n i t i o n  poin t  of view, w a s  a dupl ica te  of Taurus-Littrow. When 

we p i tched over ,  it was almost l i k e  being i n  t h e  L&A, except 

you very obviously got  t h e  r e a l i s t i c  three- dimensional f ee l ing .  

All of t h e  software p rac t i ces  w e  used i n  t h e  s imula tor  were 

used i n  t h e  spacec ra f t .  The dupl ica t ion  of t h e  spacec ra f t ' s  

software on t h e  ground i n  t h e  s imulators  was outstanding be- 

cause I never had any problems o r  overloads. Everything per-  

formed j u s t  as advert ised.  I want t o  mention something about 

t h e  LRV navigat ion simulator .  I t ' s  a very good area familiar- 

i z a t i o n  simulator .  I an t i c ipa ted  it would be a r e a l  g r e a t  

navigat ion dr iv ing  s imula tor ,  but  i t ' s  r e a l l y  j u s t  an area 

fami l i a r i za t ion  simulator  i n  terms of dr iv ing  f'rom s t a t i o n  t o  

s t a t i o n  and completing your EVA t r a v e r s e s .  I th ink  i t s  major 

shortcoming i s  you never g e t  t h e  f e e l i n g  of s i z e  o r  d is tance  

on t h i s  s imula tor ,  because on t h e  Moon you have t o  at  leas t  

double or quadruple your es t imate  of s i z e  and d is tance .  You 

do not get  t h a t  on t h e  lunar  Rover navigat ion s imula tor .  You 

do not g e t  involved i n  what it  takes  t o  dr ive  t h e  lunar Rover 

on t h e  s imulator  and I don' t  j u s t  mean t h e  1/2-g e f f e c t .  I 

m e a n  t h e  e f f e c t  t h a t  i n  t h e  real  world when you d r ive  the  Rover 

you are cont inual ly  avoiding rocks, holes ,  and c r a t e r s .  Some 
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requirement t o  watch where you're  going. The duty cycle of 

t h e  c o n t r o l l e r  i s  almost 100 percent .  You do not  have t h i s  

requirement on t h e  lunar Rover navigat ion s imula tor ,  and i t ' s  

a l i t t l e  u n r e a l i s t i c  from t h a t  po in t  of view. 

t h a t  much t i m e  on t h e  LRNS and I ' m  thankful  we didn ' t .  I thought 

We d i d n ' t  spend 

it would b e  more valuable.  The simulat ions we had with Houston 

and t h e  in teg ra ted  s i m s  at  t h e  Cape went very we l l .  

very few hardware problems. The LMS i n  t h e  l a s t  couple weeks 

had hardware problems now and then ,  but  t h e  people were able 

t o  recover and w e  only l o s t  1 /2  day, and I th ink we made t h a t  

UP 

We had 

WARD The backup crew e s s e n t i a l l y  l o s t  a day. 

CERNAN The DCPS i n  Houston w a s  used extens ively  u n t i l  3 or 4 months 

before t h e  f l i g h t .  

not j u s t  abort  t r a i n i n g ,  but  it w a s  abort  and booster  f a m i l-  

i a r i z a t i o n  work. I f e l t  very comfortable i n  f l y i n g  t h e  aborts  

as w e l l  as t h e  manual takeovers on t h e  booster .  The r e s t  of 

that t r a i n i n g  w a s  done a t  t h e  Cape i n  t h e  CMS and I never f e l t  

anything but  at h m e  and q u i t e  knowledgeable about t ha t  p a r t  

of t h e  t r a i n i n g .  

I ' m  very g lad  I d i d  t h a t  because it w a s  
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We did  t h e  launch pad work. W e  d id  water tank and not  Gulf 

egress  work and I h e a r t i l y  recommend t h a t .  

Systems b r i e f i n g s  went hand i n  hand w i t h  our s imula tor  b r i e f-  

ings from t h e  s imulator  people. We did  a l o t  of those  very 

e a r l y  and t h e n  j u s t  kept  up t h e  speed as w e  f e l t  w e  needed 

them throughout t h e  l a s t  4 or  5 months with t h e  o t h e r  t r e n i n g .  

SCHMITT I spent  a l o t  of t i m e ,  t h e  f i r s t  6 o r  8 months, with t h e  f l i g h t  

con t ro l  d iv i s ion  people going over t h e  various systems t h a t  I 

was concerned with.  I found t h i s  very valuable,  no t  only i n  

learn ing  t h e  systems but  i n  learn ing  how they  were th inking 

about t h e s e  systems. 

k ind  of t r a i n i n g  w a s  done d i r e c t l y  with t h e  s imula tor  people,  

who did an e x c e l l e n t  job.  I was i n  f a i r l y  continuous phone 

contact with t h e  F l i g h t  Control Division people t o  whom I 

t a lked  e a r l i e r .  This combination kept  nly system's knowledge 

p r e t t y  w e l l  up t o  da te .  I th ink  it w a s  an exce l l en t  way t o  

approach t h e  problem. 

Once w e  were a t  t h e  Cape, most of  t h a t  

CEFUVAN Simulator t r a i n i n g  plans - Eight t o  t e n  months ago, I sat  

down with t h e  t r a i n i n g  coordinator  and t h e  sen io r  s imula tor  

people at t h e  Cape and asked t h e  people t h e r e  t o  go i n t o  t h e  

back simulator  t r a i n i n g  h i s t o r y  of t h e  e n t i r e  crew, because 

each crewman had a l i t t l e  d i f f e r e n t  background. W e  found out 
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where we a l l  stood i n  terms of our simulator  background look- 

ing forward t o  our f'uture t o t a l  s imulator  requirements. We 

t r i e d  t o  emphasize scheduling t o  f i l l  i n  our weak spots .  We 

reviewed t h i s  pe r iod ica l ly  - about every month - j u s t  t o  see  

how our t r a i n i n g  w a s  going. This type of review with t h e  

simulator  people d id  two th ings .  I made them work out a 

p a r t i c u l a r  schedule which w e  d i d  our best t o  l i v e  up t o ,  and 

it gave them a schedule t h a t  they could work on, plan on, and 

get ready t o  b r i e f  on. It made sure  t h a t  we covered all areas 

which w e  could have skipped i f  we j u s t  randomly went out and 

t o l d  them what w e  wanted t o  do. I n  addi t ion ,  I asked them t o  

make sure t h e  backup crew d i d  not go off  i n  one d i rec t ion  

while we went.off  i n  another. The backup crew ran within t h e  

same t i m e  frame, t h e  same type of t r a i n i n g  t h a t  we ran. 

addi t ion ,  they v e r i f i e d  all our f l i g h t  procedures and check- 

lists. They could uncover poss ib le  errors o r  shortcomings i n  

t h e  procedures, due t o  t h e i r  experience, t h a t  we might not .  

I th ink t h a t  all paid o f f .  

squares f i l l e d .  The i n i t i a l  s imulator  requirement time w a s  

now an academic number because w e  knew exact ly  w h a t  we had 

done and where our s t rong points  were. We reevaluated our 

e n t i r e  s imulator  background and found out w e  were i n  p r e t t y  

good shape. 

both i n  t h e  mechanics of ALSEP development and SIM bay 

I n  

I n  t h e  end we had all t h e  important 

We probably spent more time i n  science t r a i n i n g ,  
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than any o ther  crew i n  t h e  p a s t .  And at t h e  t i m e  it seemed 

l i k e  w e  were expending almost t o o  much t i m e  i n  t h i s  area. But ,  

i n  r e t r o s p e c t ,  I ' v e  got t o  say,  it w a s  t i m e  very w e l l  spent  

although it w a s  t i m e  t h a t  had t o  come at t he  expense of some- 

th ing  e lse .  But I th ink  those  th ings  were reasonable i n  terms 

of our previous t r d n i n g  and background and not  compromise t h e  

e n t i r e  t r a i n i n g  and readiness f o r  t h e  f l i g h t .  

SCHMITT L e t  me add a comment t o  sc ience  t r a i n i n g .  We made a very 

s p e c i a l  e f f o r t  , and many people i n  t h e  Science and Applications 

Direc tora te  went out  of t h e i r  way, p a r t i c u l a r l y  people associ-  

ated  with con t rac to r  suppor t ,  t o  s e e  t h a t  w e  had extens ive  ex- 

posure t o  t h e  luna r  sample. I th ink  t h a t  i n  i t s e l f  a l s o  pa id  

of f  handsomely i n  recognit ion of rock types on t h e  luna r  sur-  

face.  

time of t ight budgets - i s  a d i f f i c u l t  t h ing  t o  do and l e t  us 

see t h e  lunar rocks. They a l s o  supported very f requent ly  with 

2- or  %hour discussions on various lunar problems, which a l s o  

was above and beyond t h e  c a l l  o f  duty. 

Those people are t o  b e  complimented doing what - i n  a 

EVANS Orbi ta l  geology - From s tandpoint ,  t h r e e  people w e r e  i nd i s-  

pensable i n  t h i s  respect .  Dick Laidley,  J e f f  Warner, and 

Farouk E l  Baz, each i n  t h e i r  own l i t t l e  a reas .  

w a s  indispensable i n  t h a t  he  had been t h e  p i l o t  and t h e  CMP's 

Dick Laidley 
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involved - ge t t ing  ready, knowing where t o  go, how t o  follow 
( CONT D) 

f l i g h t  plans,  what t o  expect, what photos t o  t ake ,  and t h i s  

type of th ing - he's  indispensable from t h a t  s tandpoint .  J e f f  

Warner took over and organized t h e  rest of t h e  s c i e n t i f i c  

br ief ings  fo r  t h e  CMF', got these  squared away, and par t i c ipa ted  

in  t h e  f i e l d  t r i p s  from t h e  low-altitude standpoint and a l s o  

with t h e  s i t e  s p e c i a l i s t s .  Fasouk came i n t o  h i s  own along 

towards t h e  end of t h e  t r a i n ing  cycle when we were involved 

primarily i n  t h e  crew fami l i a r i za t ion  and t r a i n ing  of t h e  lunar  

geology i t s e l f .  I think i n  each case w e  had t h e  r i gh t  amount 

of f i e l d  t r i p s .  We j u s t  about exhausted a l l  of t h e  f i e l d  t r i p s  

t ha t  were ava i l ab le ,  s ince  we got an ea r ly  start  on them. Even 

though you l i k e  t o  ge t  a re f resher  f i e l d  t r i p  d o n g  toward t h e  

end of t h e  t r a i n ing  cycle,  the re  j u s t  doesn't  seem t o  be  t i m e  

t o  get  it in .  

end of t h e  t r a i n ing  cycle and continue on up t o  launch, w h i c h  

it did. 

more, but  E l  Baz should have been on t h e  primary contact l i s t .  

The lunar  geology should a lso begin close t o  t he  

You r ea l l y  don't  need t o  make a recommendation any 

SCHMI'IT Well, I th ink t h a t  would go fo r  any a c t i v i t y ,  i n  Earth o r b i t  or 

anywhere. 

EVANS I t ' s  hard t o  work through a window. It can be  accomplished, 

but i t ' s  a l o t  e a s i e r  t o  be  s i de  by s ide .  One more f o r  
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EVANS i d e n t i f i c a t i o n  t r a i n i n g .  W e  had good landmark maps. We only 
( CONT'D) 

had four  or f i v e  of them and s o  not a whole l o t  of t i m e  w a s  

involved i n  t h a t  because they  were p ic tu red  q u i t e  w e l l .  

SIM bay t r a i n i n g  - I n  t h e  e a r l y  p a r t  of t h e  t r a i n i n g  cycle ,  I 

was e s s e n t i a l l y  following t h e  manufacturing and t h e  design 

r e a l l y  of t h e  t h e  lunar sounder, s o  I w a s  somewhat involved i n  

t h e  i n i t i a l  p a r t  of t h a t .  And. t hen  you g e t  down t o  t h e  f i n a l  

s tages  of it and work through t h e  ASP0 people and t h e  FOD 

people as w e l l  as t h e  people on t h e  CMS who keep you up t o  

date on t h e  n i t t y  g r i t t y  and t h e  systems diagrams and t h a t  

par t  of t h e  t r a i n i n g .  And it w a s  s u f f i c i e n t  and adequate. 

SCHMITT The 1/6g a i r c r a f t  - I always f e l t  t h a t  t h e r e ' s  an important 

but l imi t ed  area f o r  t h e  1/6g procedures. 

e l s e  it paid o f f  i n  evalua t ing  t h e  LRV sampler and convinced 

us t h a t  it w a s  a f e a s i b l e  way t o  sample. I th ink  f o r  genera l  

f a m i l i a r i t y  w i t h  p a r t  tasks t h a t  could be accomplished i n  

20 seconds or s o  t h a t  t h e  1/6g a i r c r a f t  w a s  extremely valuable 

and those  people d id  an outstanding job of support ing us. 

mean Jack S l i g h t  and t h e  Air Force and NASA i n  general .  I a l s o  

t'nink t h e  K-bird i s  a good v e s t i b u l a r  t r a i n e r  i n  s p i t e  of t h e  

f a c t  i t ' s  very uncomfortable. I th ink  i t ' s  probably worth 

doing a couple of t i m e s  - f o r  W s e l f ,  anyway, t o  keep q y  ves- 

t i b u l a r  system i n  some kind of condit ion.  

I th ink  i f  nothing 

I 
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SCHMITT One-g walkthroughs - Well, mainly t h a t ' s  f ami l i a r i t y ,  and 
( CONT D) 

t h a t ' s  exact ly  what it did  and it w a s  extremely useful .  F ie ld  

t r i p s  - I f  w e  checked t h e  number of t r i p s ,  we probably had a 

l i t t l e  less than 15 or 16 did,  but  nevertheless they were wel l  

organized. 

should be complimented on coming up with t r i p s  t h a t  had never 

been done before.  

They were mostly t o  brand new areas, s o  t h e  people 

That was mainly i n  order t o  keep t h e  LMP 

fYom seeing a l o t  of f ami l i a r  t e r r a i n .  The support we received, 

t h e  cooperation of t h e  U.S. Geological Survey and t h e  Science 

Mapping Directora te ,  was outstanding. I th ink a l l  problems 

t ha t  ex i s ted  several  years ago and continued t o  e x i s t  t o  a 

l imi ted  extent  were j u s t  about gone i f  not completely gone. 

The groups a re  working together  extremely wel l  and I under- 

stand continue t o  work together  through t he  mission i n  various 

capaci t ies  i n  supporting our operations on t h e  surface .  We 

appreciated it very much. 

The LRV t r a i n e r  - The LMP did  not have t o o  much t o  do with t h a t .  

He went through t h e  normal fami l i a r i za t ion  t o  drive it and knew 

t h e  systems remarkably wel l .  

most out of w a s  t h e  Grover, which w a s  a U.S.G.S.-built machine 

that  w e  used on f i e l d  t r i p s .  

us used t o  t h e  problems and advantages o f  using a four-wheel 

drive vehicle f o r  geological explorat ions.  I n  pa r t i cu l a r ,  I 

know t h e  CDR would comment and he m a y  ye t  t h a t  t h e  Grover was 

I think t h e  one u n i t  we got t h e  

It had a l o t  t o  do w i t h  ge t t ing  
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SCHMITT 
( CONT ' D )  

good f o r  emphasizing t h e  amount of t i m e  you have t o  spend i n  

dr iv ing  versus what you would normally expect t o  see on t h e  

LRV s imulator .  

The CSD chamber work w a s  extremely va luable .  The two runs on 

the  PLSS and going through t h e  EVA prep and pos t  operat ions i n  

t h e  chamber and using our f l i g h t  PLSSs, and backup PLSSs w a s  

some of t h e  most valuable EVA t r a i n i n g  w e  received i n  rqy 

opinion. 

EVA.NS I th ink  I can j u s t  p r e t t y  much second t h a t  although nly t r a i n-  

ing w a s  s t r i c t l y  on t h e  umbi l ica l ,  t h e  O2 umbil ical  and OPS. 

I n  both cases ,  t h e  f i r s t  one w a s  s t r i c t l y  a f a m i l i a r i z a t i o n  

and confidence-type b u i l d e r ,  knowing t h a t  you can survive and 

move i n  a vacuum with all of t h i s  equipment. The second run 

was more a r e fami l i a r i za t ion  with t h e  equipment and a l s o ,  as 

f a r  as I ' m  concerned, a necess i ty .  

SCHMITT The two CSD runs w e r e  probably all you needed. We d i d  one 

ea r ly  and one l a t e ,  and I t h i n k  t h a t  w a s  exce l l en t  scheduling. 

The people i n  t h e  chamber should be complimented f o r  t h e  qual- 

i t y  of t h e  t r a i n i n g .  The schedule i s  t o  b e  complimented f o r  

having it i n  t h e r e  because it r e a l l y  topped off  t h e  EVA prep 

and pos t  t r a i n i n g  t h a t  w e  received. 
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CERNAN And t h e  l a t e  one r e a l l y  meant something i n  terms of us remem- 

bering haw much pressure the re  was t o  put water connectors on. 

Also, it  gave us a closed loop matrix on handling a l l  our EMU 

gear. As it turned ou t ,  w e  changed out t h e  commander's PLSS. 

The Grover, I th ink ,  w a s  very useful  f o r  extending OUT geology 

t r a i n i n g  and put t ing  us i n  t h e  r i g h t  environment i n  terms of 

distance t o  cover and g e t t i n g  on and off  and what have you. 

The dynamics of t h e  vehic le  were nowhere what t h e  r e a l  vehicle 

i s ,  but  it w a s  ce r t a in ly  an advantageous device t o  have for 

f i e l d  t r a i n i n g  and geology without question. 

SCHMITT I mentioned on t h e  Grover, and see  if you agree s o  i t ' s  c l e a r  

on t h e  record,  t h a t  you commented severa l  times t h a t  t h e  driv- 

ing tasks as termed t o  workload w a s  comparable i n  c e r t a i n  kinds 

of t r i p s .  

CERNAN That 's  a good po in t ,  

t h a t  even on Earth t e r r a i n  t h e  guy i n  t h e  l e f t  s e a t  i s  not 

going t o  do much geology. He's going t o  navigate and h e ' s  

going t o  pay a t t e n t i o n  t o  t h e  driving t a s k .  The Grover brought 

that hame very c lea r ly .  I convinced myself tha t  t h a t  w a s  going 

t o  be t h e  job i n  a r e a l  world. 

Well worth mentioning again i s  t h e  f a c t  

The one-g t r a i n e r  t h a t  w e  had down at t h e  Cape I think cer- 

t a i n l y  d i d  more than an adequate job. 

home i n  a ha rdsu i t  i n  t h e  Rover i n  1/6g because of t h e  work 

I f e l t  very much at 
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CERNAN w e  had done with t h e  one-g Rover t r a i n e r  down at t h e  Cape. 

The reach capab i l i ty ,  t h e  con t ro l  c a p a b i l i t y  wi th  t h e  hand 

c o n t r o l l e r ,  I studying t h e  low-gain antennas, t h e  s u r p r i s i n g  

reach on LRV sampling, and t ,diing t h e  sample out  of t h e  con- 

t a i n e r  bag and reaching over and p u t t i n g  it i n  t h e  W ' s  bag 

was almost exact ly  l i k e  t h e  one-g t r a i n e r .  

( C O N T ' D )  

I personally f e l t  t h a t  s imulat ing zero-g contingency EVA t r a i n-  

ing w a s  not  worth t h e  time doing. 

s t i l l  f ee l  t h a t  way. 

You' l l  never know, bu t  I 

EVANS 

CERNAN 

EVANS 

CERNAN 

EVANS 

I concur with you, Gene. 

Now, you've had some EVA t r a i n i n g .  T e l l  us .  

Walking t h e  handra i l s  w a s  a piece of cake. I f e l t  confident  

i n  everything t h a t  I w a s  doing out  t h e r e .  

And i t ' s  a case of exerc is ing  t h e  procedures i n  l g .  There w a s  

no quest ion i n  ny mind but  t h a t  w e  could have t r a n s f e r r e d  i f  

we had had t o  with t h e  t raLning background t h a t  w e  had. 

The next i t e m  t h e r e  i s  t h e  EVA prep and pos t  t r a i n i n g .  J i m  

E l l i s  had t h e  procedures e s s e n t i a l l y  all squared away from 

Apollo 16.  H e  made a few modifications t o  account f o r  t h e  

d i f ferences  i n  t h e  stowage s o  all I had t o  do w a s  t o  come i n ,  
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EVANS follow through t h e  procedures, and g e t  t r a i n e d  and do it. I 
(CONT'D) 

th ink  we had t h e  r i g h t  amount of  EVA preps.  

CEmAN A l l  of t h i s  EVA, both command module and LM prep and post-EVA 

t r a i n i n g  - we r e a l l y  walked i n  t h e  foots teps  of t h e  guys who 

had prepared and exercised t h e  procedures i n  traLning and i n  

t h e  real world. And we r e a l l y  a l t e r e d  them very l i t t l e .  We 

j u s t  based our t r a i n i n g  e f f o r t s  upon t h e i r  experience and it 

paid o f f .  They were good procedures. They worked we l l  i n  

f l i g h t ,  and we did  not m a k e  many s m a l l  personal  changes t o  

t h e s e  at all. 

SCHMITT I did a couple e x t r a  mockup and stowage t r a i n i n g  exerc ises  and 

I ' m  g lad  I did them. It made me more genera l ly  fami lar  with 

where th ings  were i n  t h e  command module and I c a n ' t  say t h a t  

I r e a l l y  needed it but  I f e l t  a l o t  b e t t e r  once we were up 

t h e r e  t h a t  I know where A-1 and A-2 were. I d i d n ' t  have t o  

keep asking Ron q u i t e  as o f t en  where th ings  were. So i f  you 

have t h e  t ime,  i t ' s  s t i l l  use fu l  t o  t h e  whole crew i f  you have 

t h a t  f mi l a r i  t y  . 

EVANS I ' m  a l s o  a f irm b e l i e v e r  i n  having t h e  CMS f u l l y  stowed i n  

whatever o r b i t a l  operat ion you're  doing, because t h i s  space- 

c r a f t  i s  a l o t  d i f f e r e n t  when i t ' s  f u l l y  stowed than when it 

i s n ' t .  
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EVANS Photography and camera t r a i n i n g  - This f l i g h t  w a s  e s s e n t i a l l y  
( C O N T ' D )  

review f o r  me.  I was familar with t h e  cameras, t h e  photography, 

and t h i s  type  of th ing .  

CFJRNAN I th ink  t h a t ' s  t h e  case f o r  a l l  three.  But w e  d id  have a 

sess ion  or two anyway i n  t h a t  area. 

L e t  me say something about t h e  luna r  sur face  experiment t r a i n-  

ing. This goes t o  t h e  SIM bay, t o o .  When w e  f i rs t  got  i n t r o-  

duced t o  t h e  new experiment packages, w e  s t a r t e d  out by having 

b r i e f i n g s  by t h e  PIS.  It gave us a chance t o  m e e t  personal ly  

and know each o t h e r ' s  b a s i c  ob jec t ives .  I th ink  it gave t h e  

PIS a f ee l ing  t h a t  w e  were i n t e r e s t e d  personal ly  and profes-  

s iona l ly  i n  carrying out  t o  t h e  g r e a t e s t  ex ten t  poss ib le  every 

objec t ive  of t h e i r  experiment. I th ink ,  when w e  launched, 

every P I  w a s  s a t i s f i e d  t h a t  everything humanly poss ib le  had 

been w r i t t e n  i n t o  t h e  F l i g h t  Plan t o  meet t h e  objec t ives  of 

t h e i r  experiment. It w a s  a very, very good r e l a t i o n s h i p  and 

I ' m  very g lad  w e  d id  it. 

The LLTV besides being a very enjoyable machine t o  f l y  from 

the  p i l o t ' s  poin t  of view i s  j u s t  one of those  th ings  I f e e l  

j u s t  makes a landing on t he  Moon t h a t  much easier. Puts you 

i n  a familar s i t u a t i o n .  The dynamics of a c t u a l l y  being out 

the re  on t h e  f r o n t  of t h a t  LLTV are s l i g h t l y  d i f f e r e n t  poss ib ly  

than t h e  real lunar module, but  t h e  r o l l  and p i t c h  and rates 
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CERNAN of descent i n  our a c t u a l  lunar  LM landing were not new and di f-  

f e r e n t  because of t h e  LLTV experience. I consider it a very 
( CONT'D) 

valuable piece of t i m e  spent i n  preparat ion f o r  our lunar 

landing. 

SCHMITT The W doesn't  have too  much a c t i v i t y  with respect  t o  lunar  

landing. 

t h e  simulator ,  w i t h  Gene more l e s s  i n  a GCA mode, showed t h a t  

We might use manual t h r o t l e  from t h e  LMF' s i d e ,  and 

t h a t  w a s  a pe r fec t ly  adequate way t o  land t h e  vehic le .  

a lso  l i k e  t o  compliment t h e  use of t h e  he l i cop te r s .  

I ' d  

The LMF' 

continued t o  f l y  those  because, i n  general ,  t h a t  kind of two- 

handed control  has a d i r e c t  feedback i n t o  handling two hands, 

ACA and PTCA i n  t h e  LM. Whether you're landing o r  n o t ,  i t  

gives you a two-handed coordination proficiency required t o  

perform those  t a sks  t o  a f i n e  degree. P a r t i c u l a r l y ,  I found 

t h a t  i n  M I  abor t s ,  where we were doing manual a t t i t u d e  con t ro l ,  

t h a t  t h e  more I flew t h e  he l i cop te r  t h e  more f i n e l y  I could 

control  it f o r  those  p a r t i c u l a r  maneuvers. 

EVANS In  t h e  planning of t h e  t r a i n i n g  program I thought it was out- 

standing. 

t o  worry about, "What do I have t o  do next week." 

taken care o f .  All I had t o  do w a s  look at t h e  schedule and 

s a y ,  "Hey, t h i s  i s  it." And press on. I don' t  be l ieve  I ever 

f e l t  I w a s  doing something unnecessarily. Nor d i d  I f e e l  l i k e  

I didn't at any time i n  t h e  t r a i n i n g  program have 

It w a s  a l l  
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EVANS I completely missed anything t h a t  I should have been doing. 
( CONT D) 

You can never g e t  enough t r a i n i n g .  However, I f e l t  I w a s  con- 

f iden t  and ready t o  go a t  t h e  r i g h t  t i m e .  

That same l o g i c  can b e  t i e d  i n t o  t h e  f a c t  t h a t  t h e  t r a i n e r  re- 

quirements were organized many months ago and w e  took a good 

look a t  them. Once they  were e s t ab l i shed  and down on paper ,  

you d i d n ' t  r e a l l y  have t o  worry about whether you were g e t t i n g  

extraneous t r a i n i n g  or not  enough t r a i n i n g  at t h a t  po in t  i n  

t i m e .  You knew you were eventual ly  going t o  g e t  what you 

needed and it d id  work out t h a t  way. The last week or two 

you begin t o  vary from t h a t  a l i t t l e  b i t ,  based upon what you 

w a n t  t o  emphasize, maybe e l iminate  something you th ink  t h a t  

you're  very familar with.  I f l e w  a l o t  of manual descents  

and manual launches and manual TLIs t h e  last week o r  s o  j u s t  

t o  m a k e  su re  t h a t  t h a t  would not be  t h e  t h i n g  t h a t  would keep 

us from going or doing t h e  job. But beyond t h a t ,  w e  followed 

the  o r i g i n a l  planned t r a i n i n g  program. 

SCHMITT The LMF concurs with a l l  of  t h a t .  
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18.0 COMMAND MODULE SYSTEMS OPERATIONS 

EVANS The f i r s t  one i s  subsystem modes. A l l  w e  d i d  w a s  u t i l i z e  t h e  

nominal modes of  t h e  i n e r t i a l  subsystem. We had no problems, 

wi th  t h e  except ion of one. And I t h i n k  I should l e t  t h e  CDR 

t a l k  about tha t  one. The ISS worked r e a l  f i n e .  The d r i f t  on 

t h e  p la t form w a s  phenomenally l o w .  Most o f  t h e  torquing  

angles  were, w i th in  a 12-hour pe r iod  - .O b lank ,  b lank ,  or 

something most of  t h e  t i m e .  

With t h e  LM aboard,  I seldom saw any stars through t h e  t e l e -  

scope,  so I had t o  r e l y  on PICAPAR t o  pu t  a star i n  t h e  

s e x t a n t .  Once t h e  star  was i n  t h e  s e x t a n t ,  you could assume 

t h a t  it w a s  a c o r r e c t  star because we always had a good p l a t -  

form. If w e  had needed t o  do a realinement or a P 5 l ,  I t h i n k  

t h e  only way w e  could have done t h a t  w a s  t o  g e t  an i n i t i a l  

alinement on a Moon/Earth type  of system. The only degrading 

f a c t o r  about t h e  o p t i c a l  subsystem w a s  t h e  focus of t h e  s e x t a n t ,  

and you j u s t  cou ldn ' t  q u i t e  b r i n g  t h e  r e t i c l e  of t h e  sex tan t  

i n t o  focus.  If you cranked t h e  r e t i c l e  b r igh tnes s  a l l  t h e  way 

up, you could see t h e  center  of t h e  s e x t a n t .  However, i f  you 

cranked it down a l i t t l e  b i t ,  it w a s  hard t o  see.  And even 

wi th  f u l l  b r i g h t ,  it w a s  a l i t t l e  d i f f i c u l t  t o  s e e ,  so  you 

never r e a l l y  had it i n  focus.  If you poin ted  t h e  sex tan t  

c l o s e  t o  a b r i g h t  ob jec t  , f o r  i n s t a n c e ,  c l o s e  t o  t h e  Moon o r  
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EVANS c l o s e  t o  t h e  Ear th  o r  c l o s e  t o  t h e  Sun, t h e  r e t i c l e  b r igh tnes s  

would be completely blanked out  and you'd end up wi th  a b lack  
( CONT'D) 

l i n e  and two sets of r e t i c l e s .  One would be a heavy b lack  

l i n e ,  and then  t h e r e  w a s  kind of a ghost r e t i c l e  behind t h a t  

which wasn ' t  superimposed on t h e  heavy b lack  r e t i c l e .  I don ' t  

know what t h a t  was , so  I always used t h e  heavy b lack  r e t i c l e .  

SCHMITT I t ' s  not  of major importance, bu t  i t ' s  i n t e r e s t i n g  tha t  you 

were con t inua l ly  saying t h a t  it w a s  hard  t o  p i ck  groups of 

s tars  and t o  i d e n t i f y  groups of stars i n  t h e  t e l e scope  when. 

you could look out t h e  window, as long as t h e  Sun w a s  on t h e  

o the r  s i d e  o f  t h e  spacec ra f t  , and i d e n t i f y  c o n s t e l l a t i o n s  

with no problem. 

EVANS This w a s  p a r t i c u l a r l y  t r u e  on t r a n s l u n a r  c o a s t .  Even i f  t h e  

Sun was behind you, t h e  r e f l e c t i o n  o f f  t h e  LM's r a d a r  box 

o r  RCS quad would i n t e r f e r e  wi th  t h e  t e l e s c o p e ' s  f i e l d  of 

view. Now on t r a n s e a r t h  c o a s t ,  i f  t h e  o p t i c s  were looking 

down-Sun , you could p i ck  up c o n s t e l l a t i o n s  ; however not  as 

b r i g h t  as looking out  t h e  window. Around t h e  Moon, even i n  

ea r th sh ine ,  which w a s  very  b r i g h t ,  you could p ick  out  con- 

s t e l l a t i o n s .  However , they  were considerably dimmer than  

they  were i n  t h e  double umbra on t h e  back s i d e  of t h e  Moon. 

On t h e  back s ide  of t h e  Moon wi th  t h e  double umbra, you could 
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EVANS look out and almost see cons te l l a t ions  as w e l l  as you could by 
( CONT'D) 

looking out t h e  window, but  not q u i t e  as we l l .  

SCHMITT I looked once or twice through t h e  o p t i c s  a t  t h e  Earth.  It 

appeared t o  be an exce l l en t  Earth-viewing system. 

EVANS Yes, it i s .  A couple of times, I observed t h e  Moon through 

t h e  sextant. However, t h e  f i e l d  of view through t h e  sextant  

w a s  so s m a l l  t h a t  you had t o  look through t h e  t e l e scope  f i r s t  

t o  see where you w e r e  and then  look through t h e  sextant  be- 

cause you couldn' t  recognize t h e  genera l  f e a t u r e s  at  a l l .  

SCHMITT T r i m  d isp lays  and SPS d isp lays  - Were they  a l l  what you 

expected? 

EVANS Evidently,  from where I w a s  s i t t i n g  i n  t he  cockpi t ,  p lus  2 

and minus 2 on t h e  gimbal d r ive  check always ended up a 

p lus  2.2 and a minus 1 .8  from my l e f t  seat viewing angle.  

The t r i m  values were always j u s t  a b i t  higher  than what I 

thought they  should be ,  which d i d n ' t  bother  me much e i t h e r .  

I f i n a l l y  got so I would s e t  t h e  SCS gimbal t r i m  pos i t ion  

j u s t  a b i t  higher  than what I thought they  ought t o  be.  

SCHMITT During those  checks, each movement of t h e  gimbal w a s  indi-  

cated  by an inc rease  of amp loads on t h e  buses.  
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EVANS The o the r  t h i n g  t h a t ' s  more no t i ceab le  i n  t h e  v e h i c l e  t han  i n  

t h e  s imula tor  w a s  t h e  f e e l i n g  of  t h e  dynamic motion every t i m e  

t h e  gimbals move. You a l s o  got  an i n d i c a t i o n  on t h e  rate 

d i sp l ay .  

go up t o  maybe a t e n t h  of a degree before  it would n u l l  i t s e l f  

out  aga in .  

back and f o r t h  w i th in  t h e  dead band. 

If you w e r e  i n  t h e  5 1  s e t t i n g ,  rate d i s p l a y  would 

You could d e f i n i t e l y  see t h e  spacec ra f t  banging 

The CMC SPS TVC - I t h i n k  t h e  g r e a t e s t  d i f f e r e n c e  i n  t h a t  

f i e l d  and t h e  s imula tor  w a s  i n  t h e  r o l l  rates involved i n  t h e  

SPS T V C .  I n  a l l  of  t h e  burns ,  t h e  r o l l  rates were almost 

always up around 0.4' pe r  second wi th in  t h e  dead band. 

t h e  s imu la to r ,  it always s tayed  on t h e  same s i d e  o f  t h e  dead 

band. But,  i n  t h e  a c t u a l  v e h i c l e ,  it would h i t  one s i d e  o f  

t h e  dead band, bounce back, and go back across  again at  about 

0.4' pe r  second and h i t  t h e  dead band on t h e  o t h e r  s i d e  and 

then  come back. So it w a s  o s c i l l a t i n g  back and f o r t h  ac ros s  

t h e  dead band, whereas w e  had t h e  s imula tor  p r e t t y  much s e t  

on a 0.1' p e r  second. 

dead band. 

seemed t o  be almost s t eady ,  very  l i t t l e  change. When you had 

t h e  yaw change during T E I ,  it w a s  a n i ce  gradual  change. The 

r a t e s  were not  no t i ceab le  at a l l ;  j u s t  s teady  as a rock .  

I n  

I t h i n k  it always h i t s  one s i d e  of  t h e  

The p i t c h  and yaw rates during the  TVC/SPS burns 
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EVANS The only p a r t  u t i l i z e d  i n  t h e  SCS system w a s  a t t i t u d e  cont ro l  

during t h e  TVC checks, and I guess t h e  o ther  t i m e  w a s  when 
(CONT'D) 

NOUN 20 got  i t s  g l i t c h .  We switched t o  SCS con t ro l ,  which 

took c a r e  of t h e  rates r i g h t  o f f  t h e  b a t ,  caged t h e  BMAGs, 

and maintained a t t i t u d e  q u i t e  adequately. I guess en t ry  w a s  

t h e  only o the r  t i m e  I used SCS minimwn impulse on t h e  command 

module only ,  a f t e r  command/service module separa t ion .  And, 

i n  t h a t  case ,  you always had r e s i d u a l  rates,  which wanted t o  

yaw t h e  veh ic l e  t o  t h e  l e f t .  You had t o  cont inual ly  yaw it 

t o  t h e  r i g h t ,  and i n  p i t c h  when I was t r y i n g  t o  p i t c h  down, 

it would cont inual ly  decrease t h e  pitch-down rate. 

e s s e n t i a l l y  evolving i t s  own body p i t c h  up. But, minimum 

It was 

impulse, con t ro l  of t h e  command module only ,  i s  q u i t e  adequate. 

I t ' s  a l i t t l e  b i t  d i f f e r e n t  than  t h e  s imulator  i n  t h a t  i n  t h e  

s imula tor ,  r o l l  con t ro l  i s  t h e  one you can ' t  q u i t e  ge t  w i t h  

one minimum impulse b l i p  back i n t o  zero roll. 

case ,  i t ' s  yaw. You'd e i t h e r  give one b l i p ,  and it would go 

t o  t h e  o the r  s i d e .  You'd give it a b l i p  back t h e  o ther  way, 

In t h e  v e h i c l e ' s  

and i t ' d  never end up with a zero r a t e  i n  t h e  yaw axis. 

eve r ,  I never d i d  t r y  it with t h e  s i n g l e  r i n g  au thor i ty .  

How- 

The 

only maneuvering I d i d  again i s  t h e  minimum impulse on t h e  

command module i n  SCS. 

Thrust vec to r  - We never d id  any SCS/SPS burns.  
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EVANS Power up/power down. We never d i d  power down. It w a s  powered 
( CONT’D)  

up a l l  t h e  t i m e .  We never d i d  power it down. 

A t t i t u d e  hold  worked q u i t e  w e l l .  Whenever you switched t o  SCS 

c o n t r o l  and you had a l l  1 6  au to  RCS s e l e c t s  on, t hen  you had 

a cont inua l  bang, bang, bang, back and f o r t h  w i th in  t h e  roll 

dead band. If you put  l i m i t  cyc le  on,  t h a t  kind of knocked it 

down a l i t t l e  b i t .  But , of course,  t h e  b e s t  way t o  c o n t r o l  

SCS i n  r o l l  i s  t o  use two-quad a u t h o r i t y  and not  four-quad. 

The Delta t h r u s t  switch - I would always w a i t  u n t i l  average g 

on t h e  computer be fo re  b r ing ing  t h e  Delta-V t h r u s t  A switch.  

A l l  burns were s t a r t e d  on Delta t h r u s t  A f i r s t .  Or, i f  it 

w a s  a single-bank burn,  it was D e l t a - V  t h r u s t  A.  

The Delta-V remaining counter  and rocker  - t h e  EMS Delta-V 

worked real  f i n e .  The d i f f e r e n c e  between t h e  a c t u a l  space- 

c r a f t  and t h e  CMS i s  t h a t  i n  t h e  CMS, you can see them count 

up and down, but  i n  t h e  command module when you h e l d  t h e  

bu t ton  down t o  maximum inc rease  or decrease ,  t h e  l a s t  t h r e e  

d i g i t s  remain s o l i d .  It r e a l l y  counts up, so  you wouldn’t 

have t ime between each of  t h e  counters  t o  see t h e  numbers 

change. It s tayed  on whatever number it w a s  on. Actua l ly ,  

it j u s t  sat t h e r e  as an e i g h t ,  a constant  e i g h t  a l l  t h e  t i m e  

because it w a s  whipping through t h e r e  so fas t .  The Delta-V 



EVANS t e s t  worked a l l  t h e  t i m e .  There w a s  always a minus 22.2 
( CONT'D) 

o r  22 .1  on a l l  of  t h e  EMS D e l t a - V  t e s t s  except t h e  one p r i o r  

t o  e n t r y ,  which ended up as minus 27 o r  something. Tha t ' s  

when t h e  accelerometer  was p ick ing  up some ex t rmeous  counts 

and counting a l i t t l e  b i t  more than  it should have. 

SPS t h r u s t  d i r e c t  ON switch - I never d i d  use  it. 

Di rec t  u l l a g e  bu t ton  - I never d id  push t h e  d i r e c t  u l l a g e  

bu t ton .  I don ' t  even know i f  it worked. 

Thrust ON bu t ton  - I never d i d  push t h e  t h r u s t  ON b u t t o n ,  S O 

I don ' t  know i f  it worked, e i t h e r .  

Engine t h r u s t  vec to r  alinement - I don ' t  r e c a l l  any a t t i t u d e  

dev ia t ions  o r  m a x i m u m  rate  changes because of' t h r u s t  vec to r  

misalinement at  t h e  i n i t i a t i o n  of any of t h e  burns.  

SPS chamber p re s su re  i n d i c a t o r  - During t h e  LO1 burn ,  t h e  

bank A i n d i c a t o r  came up t o  about 87 pe rcen t ,  which w a s  a 

l i t t l e  lower than  a n t i c i p a t e d .  I w a s  expect ing somewhere 

around 95 o r  97, somewhere i n  t h e r e .  Tha t ' s  about 1 0  percent  

lower t han  expected. 

nominal 5 percent  i n c r e a s e ,  and then  throughout t h e  LO1 burn,  

t h e  chamber p re s su re  j u s t  g radual ly  increased  a l i t t l e  b i t  and 

f i n a l l y  got  up t o  about 97 percent  a t  t h e  end of  t h e  burn.  

When I tu rned  on bank B,  I got t h e  
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EVANS The o the r  anomaly on t h e  chamber p re s su re  i n d i c a t o r  w a s  t h a t  
( CONT'D) 

a f t e r  t h e  LO1 burn ,  we  no t i ced  t h a t  we were down around 5 per-  

cent  , and t h e n  l a t e r  on, sometime i n  l u n a r  o r b i t  , it ended up 

back at zero aga in ,  and I ' m  not  su re  when it went back t o  zero.  

On a l l  t h e  rest  of t h e  SPS burns ,  t h e  chamber p re s su re  on 

bank A would always come up t o  about 86 t o  87 percent  and 

then  a 5 p s i  i nc rease  when you put  on bank Bravo. 

SCHMITT PUGS - The PUGS was e s s e n t i a l l y  nominal i n  genera l .  Apparently,  

t h e r e  were some sensors  o u t ,  so it w a s  e r r a t i c  i n  i t s  sens ing  

of t h e  LO1 burn. It tended t o  hang i n  t h e  decreased area. I 

went t o  decrease and l e f t  it i n  decrease f o r  t h e  LO1 burn,  and 

it seemed t o  t r y  t o  keep going low. A f t e r  D O I ,  w e  d i d n ' t  see 

any real  change t o  it.  Then I guess it a c t e d  p r e t t y  much t h e  

same for you on c i r c .  When I came back i n ,  it looked l i k e  

it had decreased more than  when I looked at it l a s t .  

EVANS Well, on t h e  plane change burn,  t h e  ground c a l l e d  up saying 

t o  s tar t  it i n  decrease.  So I went t o  decrease ,  and I t h i n k  

it d i d n ' t  have t ime t o  s t a b i l i z e  at  a l l  because w e  ended up 

with a gage with data of  400 decrease.  

SCHMITT When w e  picked it up af%er t h a t  f o r  T E I ,  w e  s t a r t e d  T E I  full 

decrease and l e f t  it t h e r e .  It w a s ,  i n  f a c t ,  low and gradual ly  

worked i t s e l f  up u n t i l  it w a s  almost balanced about 30 low 

at t h e  end of  t h e  burn. 
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EVANS That ' s  wi th  t h e  switch i n  f u l l  decrease .  

SCHMITT And t h a t  corresponded wi th  what we r ead  on t h e  gages.  So, 1 

guess you'd say it ended up nominal, bu t  it w a s  a l i t t l e  

e r r a t i c  during t h e  burn,  and t h a t  may have been t h e  r e s u l t  

o f  t h o s e  sensors .  

EVANS I t h i n k  I ' d  b e t t e r  back up t h e r e  a l i t t l e  b i t  on t h e  chamber 

p re s su re  i n d i c a t o r .  

had a b i a s  on it on t h e  low s i d e  because w e  were d e f i n i t e l y  

g e t t i n g  full t h r u s t .  

Evident ly , t h e  chamber p re s su re  i n d i c a t o r  

SCHMITT Yes, i n  checking t h e  V go versus  t i m e  c h a r t ,  you were ahead 

of t h a t  on V t h r u s t .  

t h r u s t  and t h a t  correspond.ed wi th  our c u t o f f  t ime.  

You were g e t t i n g  more than  t h e  nominal 

EVANS Serv ice  module RCS - We had no anomalies wi th  any of t h e  quads. 

The audib le  cues are not  l i k e  t h e  s imu la to r ,  bu t  you can hea r  

some back t h e r e .  You hear  something t h a t ' s  more than  t h e  

c l i c k i n g  of t h e  so lenoids  on and o f f .  

i s ,  bu t  i t ' s  more than  t h e  so lenoids .  

I don ' t  know what it 

SCHMITT A s  a matter of f a c t ,  it w a s  l i k e  somebody i n  another  p a r t  of 

an o l d  house t u r n i n g  on a water f auce t  and when i t ' s  turned  

o f f ,  you hea r  t h e  water pound aga ins t  t h e  f a u c e t .  

it probably w a s  t h e  plumbing more than  t h e  so lenoid .  

I t h i n k  

b 



18- 10 L ”  
EVANS Whenever you s t a r t e d  a maneuver or were i n  a maneuver, you 

could always t e l l  because t h e  v e h i c l e  would v i b r a t e  a l i t t l e .  

The v e h i c l e  would move around and when it got  t o  i t s  p o s i t i o n ,  

it would s i t  t h e r e  and shake a l i t t l e  b i t ,  and then  when it 

s t a r t e d  moving, it would a l s o  shake a l i t t l e  b i t ,  more than  I 

had a n t i c i p a t e d  t h a t  it would do. 

The command module/RCS - We had no anomalies there .  

SCHMITT I guess I w a s  impressed by both t h e  s e r v i c e  module and t h e  

command module f i r i n g s  a t  t h e  amount of unburned f u e l  and/or  

ox id i ze r  t h a t  w a s  p ropel led  out of it .  

t h e  command module gave more a f t e r b u r n  material t han  t h e  

s e r v i c e  module, bu t  t h a t  may be because I w a s  c l o s e r  t o  t h e  

command module and I watched i t .  A l s o ,  i n  regard  t o  t h e  

s e r v i c e  module evas ive  maneuver a f t e r  s epa ra t ion ,  it was very  

c l e a r  what w a s  t ak ing  p l ace .  

s t r eak ing  ou t .  

My impression was t h a t  

You could s e e  those  p a r t i c l e s  

EVANS I guess t h e  o t h e r  t h i n g  i s ,  whenever an engine f i r e d  at  n ight  

or on t h e  dark s i d e  of t h e  s p a c e c r a f t ,  you always got  a whi te  

f l a s h .  

SCHMITT Fuel  c e l l s  were p e r f e c t l y  nominal as far  as I could t e l l  on 

board,  and t h e  ground d i d n ‘ t  c a l l  anything. The one switching 

anomaly w e  had w a s  t h a t ,  i n  t h e  process  of  some a c t i v i t y ,  one 
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SCHMITT of  t h e  f u e l  c e l l  pumps got  t u rned  o f f ,  and I don ' t  have any 

i d e a  how t h a t  happened. It obviously happened on my watch, 
( CONT 'D ) 

and they  caught it wi th in  5 minutes.  

EVANS Well, I tu rned  t h e  l a s e r  a l t i m e t e r  o f f  one t i m e  when t r y i n g  

t o  maneuver t o  a p o s i t i o n  t o  see out t h e  window. My f e e t  were 

f l a i l i n g  a l l  over t h e  p l a c e ,  and I kicked them o f f  wi th  my t o e .  

I must have. So, I t h i n k  t h a t ' s  probably t h e  same t h i n g  t h a t  

happened wi th  t h e  f u e l  c e l l .  

SCHMITT In  h igh  power l o a d s ,  w e  d i d  s e e  some cau t ion  warnings on t h e  

0 purges ,  which I d i d n ' t  expect t o  s e e ,  bu t  it w a s  j u s t  b a r e l y  

t r i g g e r i n g  t h e  h igh  flow. 

worry about it. The b a t t e r i e s  were nominal as near  as I could 

t e l l .  I never d i d  q u i t e  f i g u r e  out whether t h e  ground w a s  

concerned about t h e  vent  p re s su re  a f t e r  charging because it 

2 

The ground c a l l e d  saying not  t o  

hung a t  0 .6  f o r  a long t ime and then  gradual ly  creeped up. 

They d i d n ' t  seem bothered enough about it t o  d i scuss  it w i t h  

us ,  so ,  I ignored it t o o .  It w a s  always wi th in  l i m i t s .  The 

only  t h i n g  t h a t  I w a s  a l i t t l e  b i t  su rp r i s ed  at i s  t h a t  they  

l e f t  t h e  b a t t e r i e s  uncharged longer  t han  I had expected. I 

expected more c a l l s .  We never r e a l l y  got our e n t r y  b a t t e r i e s  

charged up u n t i l  t h e  day be fo re  en t ry .  We had t ime t o  charge 

them be fo re  t h e n .  It seemed t o  me t h a t  a f t e r  T E I  we waited 
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SCHMITT a long t i m e  t o  g e t  t h e  b a t t e r i e s  back t o  charge, bu t  t h a t ' s  

a minor p o i n t .  
( CONT'D) 

We launched wi th  our  b a t t e r i e s  down more than  normal, SO t h a t ' s  

probably what s t a r t e d  u s  of f  i n  a real- t ime c a l l  i n  t h e  b a t t e r y  

charging because w e  l e f t  b a t t e r y  A charging - I t h i n k  it w a s  

A f i r s t  - f o r  a long  time, p r a c t i c a l l y  24 hours ,  I t h i n k .  

have t o  go back and look ,  bu t  it w a s  a long t i m e  recharging.  

And when we put it on, it c a r r i e d  over 2 amps on t h e  b a t t e r y  

charger ,  which i s  impressive because i n  t h e  s imula tor  you . 

never s e e  more than  1. The b a t t e r y  charger  w a s ,  as fa r  as I 

could t e l l ,  p e r f e c t l y  normal. 

I ' d  

Caution warning - V e r y  soon a f t e r  i n s e r t i o n ,  we got something 

l i k e  7 ,  i f  I remember c o r r e c t l y ,  be fo re  w e  had corn wi th  t h e  

ground again , spur ious  master alarms. It gradual ly  became 

evident  t o  us t h a t  it was a s soc i a t ed  wi th  switching panel  2 

switches.  Ron h i t  it with a helmet once. It was with t h e  

neckr ing ,  and he got  an alarm. During t h e  p r e s s u r i z a t i o n  f o r  

t h e  f i r s t  LM e n t r y ,  we got a couple more. I thought it might 

be a s soc i a t ed  with a h igher  p re s su re  cabine t .  T h a t ' s  t h e  only 

o t h e r  c o r r e l a t i o n  wi th  t h a t  anomaly. I guess a f ter  t h a t ,  w e  

never s a w  it aga in .  



18-13 

EVANS 

SCHMITT 

Well, one th ing  we want t o  mention i s  t h a t  we never got a 

caution warning l i g h t .  

The gages - There were no anomalies or power l e v e l s  t h a t  I 

j o t t e d  down at various times t o  keep t r a c k  of any poss ib le  

s h o r t s .  Things seemed t o  be p e r f e c t l y  normal, and anytime it 

jumped up, you'd always be p r e t t y  confident t h a t  you could look  

up and see  t h a t  t h e  0 meter should have come on. There was 

one time when I thought I saw a major b l ink  on t h e  l i g h t s  when 

we weren't  expecting any power surge.  

f i n d  anything on t h e i r  records,  and I suspect it w a s  my 

imagination. 

2 

The ground couldn' t  

AC, nothing - I was surpr ised  as I always am, and I ' v e  seen 

it i n  t h e  chamber t h a t  t h e  AC- 1 voltages were as low as they 

were. 

not below t h e  l i m i t s .  We've asked t h a t  question i n  chambers, 

and nobody ever worries  about i t ,  so  I'm sure t h a t ' s  s tandard .  

They a r e  r i g h t  down at t h e  lower l i m i t s ,  but  t h e y ' r e  

AC i n v e r t e r s ,  p e r f e c t l y  normal - We did  run i n v e r t e r  3 for a 

while as a heat  source when t h e  cabin got cold  during some of  

t h e  weird SIM bay/ t ransear th  coast a t t i t u d e s  i n  conjunction 

with manual con t ro l  of t h e  mixing valve.  

Main bus t i e  switches, no problem - One 

t h e  f i r s t  time I put them on a t  launch, 

su rp r i s ing  th ing  was 

during t h e  f i r s t  t r y  
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SCHMITT a t  launch,  t h e  f u e l  c e l l s  apparent ly  were performing much 
( C O N T ' D )  

h igher  than  I was used t o  see ing  on t h e  GSE i n  t h e  chamber. 

Very l i t t l e  cu r r en t  w a s  drawn from t h e  bat ter ies .  

My normal mode of  monitor ing t h e  bus t i e s  t o  s e e  i f  t h e y  got  

it or not  w a s  t o  watch t h e  battery amps, and i n  t h o s e  pa r t i cu-  

lar cases ,  I got  no i n d i c a t i o n  ( f o r  a few seconds anyway) of  

any amps of f  t h e  battery. 

could s e e  t h e r e  were 2 or 3 amps. 

gimbal motors. 

t h e  gimbal motors . )  

Gradual ly,  a l i t t l e  came up and you 

Then when w e  checked t h e  

(The b a t t e r i e s  were not a good p l a c e  t o  check 

I went t o  f u e l  c e l l  amps t o  check gimbal. 

I always used t h e  f u e l  c e l l  amps or t h e  0 flow. 
2 EVANS 

SCHMITT On t h e  s imula tor ,  I always used t h e  b a t t e r y  flow. T h a t ' s  

another  t h i n g  I might mention i s  t h a t  t h e  H2 and O2 flow i n  

t h e  f u e l  c e l l s  a r e n ' t  any good for t h a t  because t h e y ' r e  t o o  

s lugg i sh ,  much slower than  t h e  s imula tor .  The s imula tor  

r e a c t s  ins tan taneous ly  t o  changing loads ,  whereas t h e  r e a l  

f u e l  c e l l s  are q u i t e  s lugg i sh  i n  t h e i r  r e a c t i o n .  The sensor  

bus swi tch ,  we turned  o f f  once f o r  EVA. 

The cryogenic system - The ground w a s  p lay ing  games with t h e  

H fan  because of  a the rmis to r  s h i f t ,  s c a l e  change or some- 

t h i n g  l i k e  t h a t .  We d id  a l o t  o f  manual switching on t h e i r  

c a l l ,  but  t h a t  was no inconvenience whatsoever because they  

2 
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SCHMITT had a s l e e p  configurat ion t h a t  they could go t o  and it d i d n ' t  
( CONT D ) 

bother us  at a l l .  One t h i n g ,  it seemed t h a t  we, a t  l e a s t  as 

far as t h e  tank pressure  w a s  concerned, c a r r i e d  our H 1 and 

2 tanks ,  with us a f t e r  t h e  se rv ice  module j e t t i s o n e d .  

2 '  

I don ' t  

know why. 

EVANS This i s  a good point  t o  mention, t h e  surge tank w a s  biased a 

l i t t l e  b i t  low, too .  

SCHMITT That 's  r i g h t ,  but  we were a l e r t e d  t o  t h a t .  It performed j u s t  

as t h e  a l e r t  spec i f i ed .  

Cabin l i g h t i n g  cont ro ls  - One th ing  we d idn ' t  use i n i t i a l l y  

but  used l a t e r  on t r a n s e a r t h  coast was t h e  f ixed  pos i t ion  

being b r igh te r  than t h e  m a x i m u m  on t h e  r e s t a t .  

EVANS I used t h a t  a couple of times t r y i n g  t o  ge t  enough l i g h t  i n  

t h e r e  t o  use a camera. 

SCHMITT S p l i t  bus operat ions - They worked f i n e .  

EVANS Oxygen masks - We never took them out of t h e  bag. 

gassy s i t u a t i o n  i n  t h e r e ,  I w a s  tempted t o ,  but  we never d id .  

With t h e  

We very seldom, u t i l i z e d  t h e  cold water dispenser .  

CERNAN Most of t h e  cold  water came out o f  t h e  gun. 
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EVANS It w a s  handier;  t h a t  w a s  t h e  reason. You wanted t o  keep t h e  

hot water hot so you keep it going. The water-gas separa tor  

s tayed on t h e  hot water t a p ,  and w e  always ended up with gas 

bubbles genera l ly  of about 1 / 2  t o  3/4 inch i n  diameter i n  t h e  

hot drink or hot  beverage, th ings  l i k e  t h a t .  

drink gun, seemed l i k e  t h e r e  were a l o t  of very s m a l l  bubbles - 

j u s t  l i t t l e  b i t t y  ones maybe a centimeter i n  diameter t h a t  

would end up i n  t h e  drink gun. 

I n  t h e  cold  water ,  

SCHMITT The hot water bubbles were bigger.  

EVANS Su i t  c i r c u i t  - No problems. 

We mentioned t h e  d i f ference  i n  t h e  b i a s  on t h e  surge tank 

already.  

CERNAN The waste management system was a l l  r i g h t  as far  as the  CSM 

was concerned. I s t i l l  th ink  i t ' s  a poor system from a stand-  

point  of  hygiene i n  waste management cont ro l .  I made t h a t  

statement i n  d i f f e r e n t  sec t ions  and I'll s p e c i f i c a l l y  say any 

time you use a condom-type system you want t o  make t h e  valve 

end of t h e  condom of a l a r g e r  diameter so  t h a t  whenever you 

r e r o l l  it f o r  t h e  next use ,  you can r e r o l l  t o  a l a r g e r  diam- 

e t e r  and get  your penis  as f a r  up i n  t h e  system o r  towards 

t h e  valve t h a t  you possibly can. If you d o n ' t ,  you have t o  
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CERNAN s t r e t c h  and p u l l  t h e  condom and hal f  t h e  time your penis  might 

be p a r t  way i n  and hal f  t h e  t i m e  it m a y  be a l l  t h e  way i n .  

Any time i t ' s  not a l l  t h e  way i n  t h e  condom, you can almost 

invar iably  end up with ur ine  res idua l  i n  t h e r e  t h a t  has t o  

be cleaned up i n  one way or another,  i n  s p i t e  of t h e  f a c t  

t h a t  you tend t o  push it through t h e  valve l i k e  i t ' s  recom- 

mended. The e n t i r e  system s t i l l  needs improvement. 

( CONT'D)  

EVANS 

CERNAN 

EVANS 

CERNAN 

EVANS 

It s t i l l  needs improvement and i n  my case t h e  condom w a s  t o o  

s m a l l .  I n  o ther  words, I an t i c ipa ted  a shrinkage and t h e  

shrinkage d id  not occur. 

I did too  but I th ink  what I j u s t  mentioned would tend t o  

solve t h a t .  I t ' s  g e t t i n g  it over t h e  head r e a l l y .  

That 's  r i g h t .  That ' s  r i g h t .  We said everything we want t o  

say about waste management. 

We stowed everything i n  t h e  waste stowage compartment except 

f o r  two feces .  

The CO absorbers - No problems t h i s  t ime.  Nothing s t i ck ing .  2 

Telecommunications - The whole th ing  w a s  nominal. 

The high gain worked g rea t .  

t h a t .  

There wasn't any problem with 
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EVANS DSE operat ion - Ground handled most of it and where t h e  ground 

did  not and t h e  CMP w a s  required ,  we j u s t  sa id  configured and 
( CONT’D) 

we did  it t h a t  way. 

Tunnel and hatch probes - All operat ions were nominal with t h e  

exception of t h e  th ings  t h a t  a r e  noted on t h e  air-to-ground 

tapes  about t h e  docking l a tches .  



19-5 

SCHMITT t h e  exception of  gyro c a l ,  I th ink  it w a s  Z on t h e  first a c t i -  
( CONT' D 1 

va t ion ,  w a s  s l i g h t l y  out of spec. Not out  of  limits but  j u s t  

s l i g h t l y  out of spec numbers t h a t  were given t o  me by J e r r y  

Thomas, which was 0.3' spec l i m i t .  I th ink  it was 0 .5  o r  0 .6.  

Rendezvous radar  navigat ion on t h e  AGS was done i n  AUTO with 

the  exception of t h e  pos t  midcourse 2 ,  where we put  i n  t h r e e  

s e t s  o f  marks manually i n  order  t o  maintain t h e  AGS s t a t e  

vector  as close t o  docking as poss ib le .  The AGS s t a t e  vector  

d id  j u s t  t h a t  - maintained i t s e l f  wi th in  2 f t / s e c  and w a s  r i g h t  

with the  PGNCS on range at the  i n i t i a t i o n  of braking. Actual ly 

it w a s  b e t t e r  than t h a t  at  t h e  i n i t i a t i o n  of  breaking about 

500 f e e t  it w a s  s t i l l  within two f e e t  p e r  second. 

Engine commands - All t h e  engine d i s c r e t e s  seemed t o  ge t  i n t o  

t h e  AGS. 

saw none on board. There were no e l e c t r o n i c  anomalies. Burn 

programs were p e r f e c t l y  nominal. I n  monitoring t h e  D O 1  2 and 

t h e  midcourses, t h e  AGS, as expected, d i d  not  see  t h e  shor t  

bur s t  t r i m  pulses t h a t  Gene made with t h e  TTCA. The accelera-  

t i o n  l e v e l s  d i d  not seem t o  be high enough t o  be sensed by t h e  

AGS ex te rna l  Delta-V. 

The ground d id  not mention a s i n g l e  anomaly and I 

Controls and displays were exce l l en t .  

PGNCS al ined.  There seemed t o  be about a quarter-degree cons- 

t a n t  bias between t h e  AGS and t h e  PGNCS alinement i n  p i t c h  and 

After  every 400 p lus  3 X, 
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SCHMITT yaw. I t h i n k  it was a combination of  p i t c h  and yaw. A l i t t l e  
( CONT ID) 

b i t  o f  motion on t h e  b a l l  switching from PGNCS t o  AGS. One 

f’urther t h i n g  on c a l i b r a t i o n  - t h e r e  seemed t o  be  an accumula- 

t i n g  accelerometer  bias i n  X t h a t  w a s  w e l l  below any s i g n i f i -  

cant  problem. Probably something l i k e  0 . 1  f t / s e c .  I no t i ced  

t h i s  a f ter  t h e  f i r s t  c a l  and then  a f t e r  i n s e r t i o n .  After 

i n s e r t i o n  I d id  do an accelerometer  c a l ,  400 p l u s  7. That 

seemed t o  improve t h e  problem although it d i d  no t  e l imina te  

it completely. It w a s  no t  a se r ious  problem wi th  t h e  AGS 

monitoring of i t s  s t a t e  vec to r .  

CERNAN AGS c o n t r o l  check - I checked it out  i n  both pu l se  i n i t i a l l y .  

I checked a l l  t h r e e  axes out  i n  pu l se .  I got  t h e  continuous 

r a p i d  f i r e  pu l se s .  It checked out  i n  t h r e e  axes.  I checked 

it out i n  r a t e  command both  f o r  command and a t t i t u d e  hold .  

And it w a s  a very t i g h t  system. 

band only.  It was GO. There was abso lu t e ly  nothing wrong 

with t h e  AGS system e i t h e r  during powerup or dur ing  t h e  phases 

of checkout. 

I checked it out  i n  min dead- 

19.3 PROPULSION SYSTEM 

CERNAN The descent  burn was extremely nominal i n  a l l  r e s p e c t s .  We 

monitored t h e  start  and a t t i t u d e  ho ld  w a s  s teady .  I monitored 

t h e  t h r o t t l e  up on t h e  PGNCS, watched t h e  PGNCS command it ,  

and watched the  descent  followthrough. It w a s  100 percent  on 
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19.0 LUNAR MODULE SYSTEMS OPERATIONS 

19.1 PGNCS 

CERNAN PGNCS i n e r t i a l  subsystem performed exac t ly  as adver t i sed  with 

t h e  i n i t i a l  powerup and with the  luna r  su r face  powerup. We 

d i d  not  g e t  a restart l i g h t  on the  i n i t i a l  powerup. That w a s  

t h e  only t h i n g  w e  d id  not  g e t  on t h e  i n i t i a l  powerup. 

ground s a i d  it was a GO. 

The 

I w a s  a l i t t l e  disappointed i n  t h e  AOT. 

l i k e  t h e  s imulator  did.  I could s p l i t  t h e  i m a g e  on t h e  r e t i c l e ,  

both on t h e  XY axis and t h e  s p i r a l  cursor .  By a s l i g h t  move- 

ment of my eye,  l e f t  o r  r i g h t  or up or down, I could p lace  t h e  

It r e a l l y  performed 

star wi th in  t h e  re t ic le  o p t i c a l  l i n e  of  s i g h t .  

and f i n d  a n e u t r a l  pos i t ion  for  my eye on t h e  eyepiece s o  t h a t  

I could be cons i s t en t  i n  every one of my marks. That bothered 

me a l i t t l e  b i t  on t h e  i n i t i a l  alinements u n t i l  I got  a constant  

pos i t ion .  

I ' d  c e r t a i n l y  l i k e  taken care o f .  

But they  came out good because I found an eye pos i t ion  where 

t h e  s t a r  w a s  focused and where t h e  r e t i c l e  w a s  focused. I 

could put t h e  s tar  wi th in  the  confines of t h e  r e t i c l e  f o r  a 

good s o l i d  alinement by simply eye movement and not  spacecraf t  

o r  s p i r a l  cursor  movement. 

I had t o  t r y  

That ' s  something t h a t ,  i f  I flew a lunar module again ,  

The alinements came out good. 



19 -2 

cERNAN Rendezvous radar power up and checkout w a s  outstanding i n  
( CONT D ) 

performance during t h e  rendezvous. No anomalies. The landing 

rada r  w a s  not  only without anomalies, before  w e  s t a r t e d  our 

70' yaw w e  s t a r t e d  t o  pick up some ind ica t ions  of r ada r  lockon. 

I w a s  about half'way through t h e  yaw t o  t h e  340 p o s i t i o n  during 

t h e  landing when t h e  radar locked on s o l i d .  Don't remember 

exact ly  what a l t i t u d e  t h a t  w a s ,  bu t  it was far i n  access of 

35 000 f e e t .  

SCHMITT 

CERNAN 

I th ink  I did  two or t h r e e  PGNCS landing rada r  checks s t a r t i n g  

a t  about 2000 fee t .  They were wi th in  t h e  motion of t h e  t a p e ,  

exact ly  on with each o the r .  No anomalies t h e r e .  

Computer subsystem - I u t i l i z e d  t h e  computer exac t ly  l i k e  t h e  

s imulator  i n  terms of verbs and nouns during descent and ascent .  

Every one of them came up i n  what I c a l l e d  t h e  p resc r ibed  amount 

of t ime. We never had any overload master alarms. 

had any program alarms. W e  never had any anomalous program 

alarms. It was a dupl ica te  and repeatable  of  t h e  way I handled 

t h e  computer i n  t h e  s imulator .  Exactly. 

We never 

G&N cont ro ls  and d isp lays  - The DSKY speaks f o r  i t s e l f ,  The 

d isp lays  t h a t  came up on it were exact ly  what were c a l l e d  f o r  

both i n  t h e  power up i n  t h e  descent and t h e  ascent .  The o the r  

two primary d isp lays  are t h e  needles and t h e  c rosspo in te r s .  

During descent ,  t h e  P64 needles again were nominal i n  terms of 
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CERNAN what t h e  s imula tor  t o l d  us they  would be. The P66 needles i n  
( CONT D ) 

terms of f o r e  and a r t  v e l o c i t y  were again exac t ly  what I ' d  

seen i n  t h e  s imulator  i n  terms of f ly- to  needles t o  n u l l  t h e  

l a t e ra l  v e l o c i t i e s .  

Crosspointers - I matched t h e  crosspoin ters  i n  terms of forward 

and l a te ra l  ve loc i ty  with what I saw out  t h e  window i n  P66 f o r  

f i n a l  landing.  That i s  l a t e ra l  ve loc i ty  on t h e  crosspoin ter  

w a s  e f f e c t i v e l y  zero,  and I agreed with t h a t  out  t h e  window. 

The forward ve loc i ty  w a s  probably 1 t o  3 f t / s e c  on t h e  cross- 

po in te r .  The b e s t  es t imat ion  of my forward v e l o c i t y  out t h e  

window i s  t h a t  I had some. So, again ,  they  were nominal. 

Procedural da ta  - The c h e c k l i s t ,  i n  terms of t h e  flow through 

t h e  power-up through t h e  descent ,  and through t h e  ascent ,  were 

w e l l  w r i t t e n .  The PGNCS performed exac t ly  as adver t i sed  i n  

every r e spec t .  

SCHMITT As w e  s a i d  about t h e  CSM c h e c k l i s t ,  I don ' t  t h ink  we had any 

changes t o  check l i s t s  t h a t  r e f l e c t e d  any procedural  errors  

p r i o r  t o  launch. 

l i s t  t h a t  I can remember. The check l i s t s  worked p e r f e c t  as far 

as I am concerned. 

I don' t  t h ink  w e  had any changes t o  t h e  check- 

CERNAN L e t  me back up and say something more about t h e  PGNCS. 

only t i m e  t h a t  t h e  PGNCS su rp r i sed  me was after T P I ,  when we 

The 
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CERNAN had l a r g e  r e s i d u a l s  t h a t  I had not  seen 
( CONT'D)  

i n  t h e  s imu la to r .  We 

had r e s i d u a l s  i n  t h e  a r e a  of 7 f t / s e c  i n  X and 4 p l u s  o r  minus 

a f e w  t e n t h s  i n  Y and Z at t h e  end of t h e  s h o r t  nominal TPI 

burn.  The s imula tor  r e s i d u a l s  were always much l e s s  than  t h a t .  

We had no problem. We just  n u l l e d  them out w i t h  the RCS. 

neve r the l e s s ,  t hey  were t h e r e  and it w a s  about a 3-1/2 t o  

4-1/2 second burn.  

don ' t  have t h e  exac t  numbers w r i t t e n  down because I r o l l e d  t h e  

r e s i d u a l s  r i g h t  away and went r i g h t  i n t o  P35. 

were 7, 4 and 4 p l u s  o r  minus a few t e n t h s ,  P r i o r  t o  descent ,  

t hey  gave us a zero gyro d r i f t  compensation. They s a i d  t h e  

PGNCS w a s  r i g h t  on. However, r i g h t  a f t e r  o r b i t  i n s e r t i o n ,  it 

looked l i k e  we might have had some g s e n s i t i v e  d r i f t  i n  Y .  

But, 

That s u r p r i s e d  m e  j u s t  a l i t t l e  b i t .  We 

I do know they  

SCHMITT 

CERNAN. 

SCHMITT 

You d id .  The AGS saw it. 

For rendezvous naviga t ion  and t h e  s h o r t  rendezvous burn ,  w e  

d i d  not  s e e  any e f f e c t  of it a t  a l l .  

The ground tweak w a s  7 f t / s e c  and t h e  AGS would show 9 i n  t h e  

same d i r e c t i o n .  

19.2 AGS 

SCHMITT Modes of opera t ion  - Nothing off nominal w a s  used. I n i t i a l i z a -  

t i o n  went p e r f e c t l y  nominal. Ca l ib ra t ion ,  t h e  s i g h t i n g  w i t h  
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CERNAN t h e  i n d i c a t o r ,  on time at 26 seconds. We s a w  a throttle- down 

again wi th in  a few seconds of t h a t  p red ic t ed  from t h e  ground, 
( CONT D ) 

but  exac t ly  on t i m e  with t h a t  which w e  saw commanded frcn t h e  

computer. 

The ROD, during t h e  las t  phase of descent ,  during P66, re- 

sponded extremely w e l l .  

I had simply by t h e  number of c l i p s  I put  i n t o  t h e  ROD. 

I knew e x a c t l y  what ra te  of descent 

Descent and ascent  w a s  a nominal opera t ion  as prescr ibed  and 

as we s a w  i n  t h e  s imula tor .  

SCHMITT The one t h i n g  w e  previous ly  mentioned on caution and warning 

was t h a t  we got a descent quan t i ty  l i g h t  a f ter  touchdown by 

several minutes, presumably due t o  e i t h e r  f u e l  sensing o r  o r  

an a c t u a l  fue l  l eak .  

19.4 REACTION CONTROL SYSTEM 

CERNAN At t i tude  con t ro l  modes - I f l e w  it most of t h e  t i m e  i n  pulse .  

A f t e r  rendezvous f o r  s ta t ionkeeping,  nominal opera t ion  i n  a l l  

modes , nominal operat ion a t t i t u d e  hold  i n  AUTO. 

of con t ro l  w a s  nominal f o r  u l l age  and f o r  s tat ionkeeping.  

Trans la t ion  

SCHMITT The RCS ascent  feed  w a s  good. We might add here  t h a t  w e  d id  

have a t ransducer  s h i f t  in t h e  ascent  helium tanks. Tank 2,  I 

be l i eve ,  w a s  reading ho t .  I be l i eve  t h a t  w a s  what t h e  ground 
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SCHMITT c a l l e d  it as. They seemed t o  t h ink  they  had a mixture r a t i o  
( CONT ' D ) 

problem. They weren ' t  completely sure. They had us terminate 

ascent  f eed  e a r l y .  It must have been 5 minutes o r  something 

l i k e  t h a t .  

cant  degradat ion i n  our RCS c a p a b i l i t y .  

We te rmina ted  t h a t  e a r l y  b u t  t h e r e  was no S i g n i f i-  

CERNAN 

SCHMITT 

CERNAN 

SCHMITT 

CERNAN 

SCHMITT 

Every explos ive  device i n  t h e  spacec ra f t  audib le .  

Except one. That w a s  t h e  second landing  gear .  Didn ' t  you 

say you d i d n ' t  hea r  t h a t ?  

No, I heard it t o o .  I could f e e l  it when I h i t  t h e  swi tch .  

I thought you s a i d  you d i d n ' t  hear  t h a t .  

The f i r s t  landing  gear  ope ra t ion ,  we f e l t ,  of course ,  t h e  

landing  gear  go ou t .  The second one I could f e e l ,  i n  t h e  

swi tch ,  t he  a c t i v a t i o n .  

19.5 ELECTRICAL POWER SYSTEM 

The b a t t e r i e s  were e x c e l l e n t .  There were no b a t t e r y  anomalies. 

The DC monitoring w a s  no problem. I might mention t h a t  t h e  

ascent  b a t t e r i e s  d i d  seem t o  r e q u i r e  longer  than  nominal warmup 

t i m e ,  although. I do not be l i eve  it was longer  t han  expected 

with re ference  t o  t h e  ground. We unfo r tuna te ly  got  s t a r t e d  

4 minutes l a t e  s o  w e  flew the  f i r s t  p a r t  o f  powered descent  
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SC,YMITT with b a t t e r y  3 o f f  t h e  l i n e  i n  o rde r  t o  i nc rease  t h e  load  on 
( CONT'D)  

t h e  ascent  b a t t e r i e s  f o r  precondi t ion ing .  That was not  a 

problem a t  a l l .  Ba t t e ry  3 was pu t  on somewhere i n  powered 

descent  without  any i n t e r f e r e n c e  wi th  t h a t  ope ra t ion .  DC mon- 

i t o r  was f i n e .  AC monitor was f i n e .  

Power t r a n s f e r  CSM/LM/CSM went nominally i n  every case .  

stage conf igura t ion  - Nothing t o  d iscuss  t h a t  would be  o f f  

nominal. Main buses performed nominally and dead fac ing  w a s  

nominal. 

Abort 

Explosive devices  i n  a l l  cases  seemed t o  perform as expected. 

We heard  t h e  pyros ,  I t h i n k ,  i n  every case  except  poss ib ly  t h e  

second se t  of pyros on t h e  landing  gea r .  That might be ex- 

pec ted ,  no t  t o  h e a r  t hose .  We heard  t h e  f i rs t ,  b u t  we may have 

been r e a l l y  hear ing  t h e  b o l t s  l e t  go and t h e  gea r  s t a r t  t o  move 

i n t o  p l ace .  

Voltages were unchanged throughout t h e  whole f l i g h t .  L ight ing  - 

There were no l i g h t i n g  anomalies. Caution and warning - N o  

anomalies.  There were one o r  two conf igura t ion  caut ion  and 

warning s i g n a l s  which w i l l  come under ECS. What was t h a t  

cau t ion  and warning we got r i g h t  a t  t h e  end o f  descent?  

CERNAN Descent? 
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SCHMITT 

CERNAN 

SCHMITT 

CERNAN 

SCHMITT 

SCHMITT 

Right af'ter touchdown. 

No. A l l  we got was descent  quan t i t y .  

T h a t  w a s  a r ter  we vented,  wasn ' t  i t? 

No, it w a s  be fo re  w e  vented. The descent  q u a n t i t y  d i d  not  

come on u n t i l  after w e  landed and when w e  went through a l l  

t h e  ascent  checks. The f u e l  s i d e  w a s  going down a l l  t h e  t i m e .  

We never t a l k e d  about it; we never asked. 

We don ' t  know why t h a t  happened. Tha t ' s  r i g h t .  The f u e l  s i d e  

af'ter touchdown continued t o  decrease.  Sometime i n t o  t h e  pos t  

touchdown pre-vent c h e c k l i s t ,  we got a descent  q u a n t i t y  l i g h t .  

That w a s  t h e  only caut ion  and warning anomaly. 

19.6 ENVIRONMENTAL CONTROL SYSTEM 

Oxygen cabin p re s su re  was nominal except  f o r  a leaky  main A 

r eg ,  which p o t e n t i a l l y  was caused by having my hoses stowed 

a t  one t i m e  wi th  t h e  s u i t  i n  s u i t  flow. Tha t ' s  up t o  t h e  

systems people t o  decide.  But it d i d  r e s e t  i t s e l f  on t i m e .  

It w a s  not a s e r i o u s  l eak .  A f t e r  t h a t  t ime ,  we d i d  f l y  wi th  

only r e g  B i n  use.  

r e g ;  it j u s t  w a s  leaky.  

It w a s  p r e t t y  c l e a r  t h a t  A w a s  a usable  

Cabin atmosphere w a s  good, good v e n t i l a t i o n ,  good odor c l e a r i n g .  

The dus t  c l e a r  ons ider ing  t h e  amount 
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SCHMITT of dust  t h a t  we had. It w a s  w i th in  a couple hours a f t e r  
( CONT ID) 

i ng ress .  Although t h e r e  w a s  a l o t  of i r r i t a t i o n ,  a t  leas t  t o  

my s inuses  and n o s t r i l s ,  soon af ter  t ak ing  t h e  helmet o f f ,  

about 2 hours l a t e r ,  t h a t  had decreased considerably.  

CERNAN The LCG cooling w a s  p e r f e c t l y  nominal. 

The LCG cooling,  I t h i n k ,  w a s  a mandatory requirement pre-  

descent and pre-EVAs. 

spacecraf t  was adequate p r i o r  t o  descent ,  which I s a i d  a long 

t i m e  ago, back seve ra l  missions. 

W e  d i d  not wear t h e  liquid- cooled garments out  of our own 

choice f o r  ascent  rendezvous, and I was very comfortable during 

t h a t  phase of t h e  mission. 

I don' t  t h ink  t h e  a i r  cooling i n  t h e  

This w a s  r e a l l y  a godsend. 

SCHMITT Yes. I t h i n k  had you worn them and not had cooling,  you would 

have been uncomfortable. 

CERNAN Water supply. My first  impression w a s  t h a t ,  a f ter  t h e  f i r s t  

s e v e r a l  gulps of water, t h e r e  w a s  a l o t  less gas i n  t h e  LM 

water than i n  t h e  command module water. 

SCHMITT True. We used a l l  our  water .  We e s s e n t i a l l y  ran  dry a t  ascent .  

W e  drank a l o t  of w a t e r  and w e  even used some a d d i t i o n a l  w a t e r  

on our hands. Water g lyco l  w a s  nominal, and t h e  s u i t  c i r c u i t ,  

with t h e  exception of what I mentioned about REG A ,  was nominal. 
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19.7 TELECOMMUNICATIONS 

SCHMITT There was no problem monitoring t h e  comm system. Operation of 

S-band h igh  ga in  antenna was v a r i a b l e .  We had some i n i t i a l  

problems on t h e  housekeeping day of  lockup. It seemed t o  me 

t o  be a ground problem. I don ' t  know t h e i r  f i n a l  r e s o l u t i o n  

of t h a t .  It seemed t h a t  t h e  same k ind  of  t h i n g  happened t o  

us on a scen t ,  and again when we came around t h e  horn p r i o r  t o  

PDI. It seemed t o  be a ground lockup problem because it 

happened on t h e  omnis as we l l  as t h e  h igh  ga in .  We were j u s t  

not g e t t i n g  a good s t rong  upl ink  s i g n a l .  I don ' t  know what 

e l s e  t o  say .  On a scen t ,  as soon as we lit o f f ,  w e  l o s t  t h e  

high g a i n ,  went over t o  omnis, and t h e  omnis were g iv ing  the  

same i n d i c a t i o n s  - low s i g n a l  s t r e n g t h ,  l o t s  of n o i s e ,  and a 

high squea l .  Not a r e a l  high squea l ,  bu t  an obvious squea l .  

It wasn ' t  u n t i l  somebody e l s e  d i d  something t h a t  w e  got  t h e  

comm back. I d i d  not  g e t  t h e  comm back; it  j u s t  came back. 

We came through t h e  command module f o r  a l i t t l e  b i t .  Then 

they  i n s t r u c t e d  me t o  do th ings  I ' d  a l ready  done as far  as 

going t o  t h e  ornis and s t u f f ,  and then  suddenly they  came back 

up. So,  I ' m  not su re  what happened. But when we had S-band 

comm, it w a s  e x c e l l e n t .  Exce l len t  vo ice .  

CERNAN The VHF comm a f t e r  s epa ra t ion  and throughout rendezvous was 

e x c e l l e n t .  
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SCHMITT That ' s  r i g h t .  There w a s  a l i t t l e  b i t  of a problem c lose  i n .  

I t h i n k ,  again ,  it w a s  a quest ion of overdriving t o o  much. 

CERNAN The EVA antenna opera t ions  were a l l  r i g h t ,  bu t  t h e  EVA comm 

w a s  exce l l en t  throughout t h e  f i rs t  two and a half  EVAs.  The 

l a t t e r  p a r t  of t h e  t h i r d  EVA, I began t o  g e t  some noise  i n  the  

background t h a t  t h e  LMP d id  not  g e t .  It d i d  not  make t h e  corn 

unreadable, but  t h e  noise  was very evident .  

throughout t h e  closeout of EVA-3. The LMP had no s i g n i f i c a n t  

corn problems on t h e  EVA, and had exce l l en t  comm. Procedures 

and operat ions of t h e  audio center  throughout t h e  LM checkout 

and EVA changeover se tup  was nominal. 

That l a s t e d  

It worked j u s t  as 

adver t i sed  . 

SCHMITT F l i g h t  recorders  - I have no idea. I should mention t h a t  I 

probably l e f t  t h e  LM DSEA on during t h e  t h i r d  EVA, because it 

w a s  barber pole when w e  got back i n .  I suspect  t ha t  we r a n  

out of t ape  at tha t  t i m e .  My r e g r e t s  t o  Don Arabian. 
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20.0 LRV OPERATIONS 

SCHMITT LRV deployment was nominal. 

hinge pins  t h e r e  once? 

Didn't  we almost s l i p  out of t h e  

CERNAN I th ink  they dropped i n t o  them. 

drop. They were locked i n ,  as we reported.  

have f a l l e n  i n t o  t h e  hinges. 

t h e r e  w a s  a s l i g h t  j o l t .  Throughout the mechanical deploy- 

ment, which followed the procedures as w r i t t e n ,  she came 

down j u s t  as advert ised and broke loose from t h e  saddle j u s t  

as advert ised.  The setup was nominal. 

The walking hinges d id  not 

It seemed t o  

That was t h e  only t i m e  when 

SCHMITT We d id  have t o  push t h e  hinge pin  i n .  

CERNAN I went back and r e s e t  a forward hinge pin.  One out of t h e  

four  hinge pins w a s  not locked i n ;  t h e  yellow w a s  not f lush .  

Mounting and dismounting w a s  simply a case of ge t t ing  

acclimated as t o  know how t o  mount and how t o  dismount. The 

biggest  problem with mounting and dismounting w a s  t o  be able 

t o  mount without kicking dust all over t h e  LCRU. 

SCHMITT I n  my case,  t h e  problem w a s  keeping a t w i s t  out of t h e  l a p  

b e l t ,  which made it d i f f i c u l t  t o  unbelt .  

CERNAN Mounting on a s l i d e  slope aided dismounting. 

t 
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SCHMITT 

CERNAN 

Almost a l l  i n  one motion. 

Vehicle C h a r a c t e r i s t i c s  - Power-up - when I pushed i n  t h e  

Bravo and Delta c i r c u i t  b reake r s ,  t h e  gages came up j u s t .  

as adver t i sed .  Occasional ly,  I could f ee l  a l i t t l e  wheel 

s l ippage .  To t h e  best of  my knowledge, I had four-wheel 

d r i v e  and f o r e  and af t  s t e e r i n g  t h e  e n t i r e  t i m e ,  nominal. 

The braking a c t i o n  w a s  good. 

A s  a matter of f a c t ,  on some of t h e  extreme downslopes w e  

were on, I had t o  brake cont inuously and s t a y  below 18 k i l o-  

meters .  We ba re ly  h i t  18. 

brakes could fade on you. We came down some p r e t t y  s t e e p  

s lopes  a t  some reasonable speeds,  and I had t o  brake  t h e  

e n t i r e  t ime.  I worked t h e  brakes on and o f f .  I had no 

I had i n  mind t h e  f a c t  t h a t  t h e  

i n d i c a t i o n  of brake fad ing  a t  a l l .  I never f e l t  t h a t  I w a s  

going t o  l o s e  c o n t r o l  because of l a c k  of braking.  

Acce lera t ion  - Although w e  could never r e a l l y  go i n  a s t r a i g h t  

l i n e  very long wi th  t h e  Rover because of  bou lde r s ,  c r a t e r s ,  

or gene ra l  t e r r a i n  f e a t u r e s ,  I drove t h e  Rover f u l l  out  a 

ma jo r i t y  of t h e  t i m e .  Apparently,  we were going upslope,  

e s p e c i a l l y  out t o  s t a t i o n  2 .  I w a s  between 10  and 1 2  k i l o-  

meters most of  t h e  t i m e ,  and t h a t  w a s  at  f u l l  t h r o t t l e .  
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CERNAN I was a l i t t l e  b i t  su rp r i sed  t h a t  f u l l  t h r o t t l e  d i d  not  give 
( CONT 'D 1 

me a l i t t l e  b i t  b e t t e r  accelera t ion  and a l i t t l e  b i t  b e t t e r  

t o p  speed. 

SCHMITT 

CERNAN 

I th ink t h a t  1' upslope w a s  probably the re .  

However, t h e  accelera t ion  when you h i t  a d e f i n i t e  grade o r  

change i n  grade, you could fee l  t h a t  t h e  capab i l i ty  t o  climb 

t h a t  grade was always t h e r e .  I n  s p i t e  of t h e  f a c t  t h a t  maybe 

you s l ipped down t o  about 8 or 10  km/hr, you always f e l t  t h a t  

you had t h e  torque and t h e  power requi red  t o  m a k e  t h a t  grade. 

I never f e l t  t h a t  t h e r e  was a grade t h a t  we t r i e d  t o  negot ia te  

t h a t  I d i d n ' t  have t h e  c a p a b i l i t y  t o  g e t t i n g  over with t h e  

Rover. Never. 

S teer ing  and S l ide  Slippage - In  1/6  g with f o r e  and af t  s t ee r-  

ing and four-wheel s t ee r ing  f o r  you, you've got  a veh ic le  t h a t  

i s  ready t o  r eac t  the  minute you th ink  about pu t t ing  t h e  

command i n .  Much of t h e  time a t  t h e  speeds we were d r iv ing ,  as 

soon as t h a t  s t e e r i n g  and s i d e  s l i p  and sharp t u r n  command went 

i n ,  you were on t h r e e  wheels. 

d id  get  s i d e  s l i p .  

r ap id  or sharp t u r n s ,  I ' d  say 50 percent of  my dr iv ing ,  resulted 

i n  los ing  t h e  back end on some of my tu rns .  

you f e l t  t h a t  on t h e  r i g h t  s i d e ,  Jack. 

The reac t ion  w a s  t h a t  t h a t  you 

I did  f e e l  t h a t  t h e  majori ty of  q y  more 

I don' t  know whether 
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SCHMITT Yes. 

CERNAN I w a s  comfortable i n  doing it because I expected it. I f e l t  

t h a t  i n  keeping a reasonable speed, t h e  rear end broke loose  

from me on 50 percent  of t h e  t u r n s  during my e n t i r e  d r iv ing  

on t h r e e  EVAs. I t ' s  a vehic le  t h a t  you have t o  d r ive  t o  ge t  

accustomed t o .  I t ' s  one you approach slowly, and then you 

begin t o  peak out and you begin t o  l i v e  up t o  i t s  m a x i m u m  

performance c a p a b i l i t i e s .  

You can avoid obs tac le s  very e a s i l y .  

doing so i s  t h a t  it requ i re s  t h e  same sharp tu rn  and genera l ly  

your rear end w i l l  break out .  The tu rn ing  response i s  phenom- 

The only hes i tancy i n  

enal .  

I w a s  a l i t t l e  disappointed or su rp r i sed  at  m a x i m u m  speed on 

what looked l i k e  a r e l a t i v e l y  l e v e l  su r face ,  which m a y  have 

been a 1' o r  so  upslope. It w a s  not q u i t e  as fast as I thought 

it might be. Coming down t h a t  s lope ,  we d id  a l o t  of zigzagging 

going t o  d i f f e r e n t  s t a t i o n s .  So I d i d n ' t  get  t h e  f u l l  brunt  

of coming back down t h e  same slope.  Bas ica l ly ,  I f e l t  I could 

ge t  more t o p  speed out of t h e  veh ic l e ,  not t h a t  I needed i t ,  

but  t h e r e  were times I could have used it i n  nego t i a t ing  t h e  

su r face .  
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CERNAN Torque - I don' t  r e a l l y  t h i n k  I requi red  more torque.  I never 

l o s t  t h e  wheels going upslope, although I d i d  f ee l  t h e  vehic le  

working, and you could see it i n  t h e  amps t h a t  you were 

drawing going up some of those  s lopes .  You could a l s o  feel  

it i n  t h e  t o p  speed. Again, t h e r e  w a s  ample torque t o  nego- 

t i a t e  t h e  s lopes t h a t  we had confronting us.  

s lopes ,  sub jec t ive ly ,  were q u i t e  s t eep .  

( CONT f D ) 

Some of those  

C o n t r o l l a b i l i t y  - You had t o  l e a r n  - j u s t  l i k e  you have t o  

l e a r n  on most o the r  vehic les  t h a t  are e s s e n t i a l l y  l i k e  t h a t  - 
t o  be g e n t l e  and smooth during t h e  cont ro l .  Sharp commands 

would t e n d  t o  leave  you without the  rear end on t h e  ground or 

leave you with t h e  rear end not  exac t ly  where you wanted it.  

So c o n t r o l l a b i l i t y  was e x c e l l e n t ,  but  I f e l t  it was very 

s e n s i t i v e .  

C r e w  R e s t r i c t i o n s ,  Limi ta t ions ,  and Capab i l i t i e s  - Displays - 
I could see and read a l l  d isp lays  a l l  t h e  t i m e  except when w e  

got dust  on the  check l i s t  down i n  f ron t  of the  hand c o n t r o l l e r .  

Then t h a t  d isp lay  became e f f e c t i v e l y  unreadable u n t i l  I could 

ge t  o f f  t h e  Rover at t h e  next s t o p  and dust it. 

Hand c o n t r o l l e r  operat ions were as adver t i sed ,  very similar 

t o  t h e  t r a i n e r .  I used reverse  twice ,  and it worked. I don' t  

recommend it as a standard mode of operat ion.  I t ' s  much b e t t e r  

t o  have the v only con t ro l  c a p a b i l i t y .  
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CERNAN 
( CONT'D)  

SCHMITT 

CERNAN 

My seat and foo t  rest were, as far  as I ' m  concerned, p e r f e c t l y  

ad jus t ed  and comfortable as f a r  as p o s i t i o n .  How about yours? 

Fine. 

C r e w  Movement Within t h e  S u i t s  - A s  far  as d r i v i n g  t h e  Rover 

w a s  concerned, I had t h e  same r i g h t  a r m  r e s t r i c t i o n  as far as 

g e t t i n g  my a r m  back and d r iv ing  t h e  Rover. But I had no w r i s t  

problems as on some of t h e  previous f l i g h t s .  I wore no w r i s t -  

l e t s .  I d i d  not  rub my w r i s t  r a w .  I had a l l  t h e  w r i s t  corn-. 

mands. I t h i n k  t h a t ' s  j u s t  a func t ion  of  where your arms f i t  

i n  t h e  s u i t .  

a l l .  I sat i n  t h e  s u i t  high enough t o  be a b l e  t o  see down at 

t h e  d i sp l ays  and out  i n  f r o n t  of me. The only r e s t r i c t i o n  I 

ever  had i n  d r iv ing  t h e  Rover, out  i n  f r o n t ,  i s  where co inc i-  

d e n t a l l y  t h e  las t  parking angle l e f t  t h e  h igh  gain antenna at 

a planned view. Then I had t o  look through t h e  h i g h  ga in  

antenna. Then the  tendency t o  l o s e  the  view beyond w a s  a 

l i t t l e  b i t  g r e a t e r .  

I had abso lu t e ly  no w r i s t  movement problems at 

Seat  Bel t  Operations - On t h e  l e f t  s i d e ,  I could not  have 

t o l e r a t e d  m y  seat b e l t  any smaller. It kept  me  i n  t i g h t .  I 

f e l t  t h a t  I would never  l o s e  t h e  Rover. I f e l t  t h a t  I ' d  s t a y  
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CERNAN with t h e  Rover even i f  we d id  a 180' roll. Y e t  it w a s  loose 
( CONT D )  

enough t o  get i n  and out o f .  It might be because of j u s t  

genera l ly  g e t t i n g  a l i t t l e  b i t  more t i r e d ,  but c e r t a i n l y  during 

t h e  t h i r d  EVA, I found it occasionally was a l i t t l e  harder t o  

re lease .  How about your side? 

SCHMITT Much t h e  same. I mentioned t h a t  t h e  sea t  b e l t  got twis ted  

occasionally.  

Being t i r e d ,  I ' m  su re ,  had something t o  do with t h a t .  

I suspect t h a t  made it harder t o  get out.  

Let me skip  back up t o  crew movement within t h e  s u i t .  

only time t h e r e  w a s  any s ign i f i can t  movement w a s  when we were 

on s i d e  h i l l s  and moving around all  t h e  contours. 

I was leaning against  t h e  s i d e  of t h e  su i t ,  which increased 

The 

I noticed 

t h e  impression of being on a s t eep  slope. 

CERNAN During t h e  lunar  Rover samples, t h e  commander w a s  able  t o  take 

t h e  sample from t h e  LMP and was able t o  reach over and drop 

t h e  sample i n  t h e  LMPs sample bag without any d i f f i c u l t y  at  

all. This was repeatable ,  based upon ground t r a i n i n g .  Exactly 

t h e  same. 

SCHMITT The Rover sample worked exact ly  as we had planned. N o  changes 

at all. 
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CIBJYAN The vehic le  suspension c h a r a c t e r i s t i c s  were outstanding.  

I negot ia ted  some i n t e n t i o n a l l y ,  some un in ten t iona l ly .  I 

negot ia ted  some r e l a t i v e l y  good-sized rocks,  1 0  t o  1 2  inches 

or so ,  head on with t h e  suspension system and t h e  veh ic l e  

j u s t  walked r i g h t  over t h e s e  rocks without any d i f f i c u l t y  

at  a l l .  I t r i e d  t o  s t r a d d l e  t h e  smaller c r a t e r s  so  t h a t  w e  

wouldn't ge t  any s ide  slope.  I n  dr iv ing  t h e  veh ic l e ,  Bhe 

major e f f o r t  i s  t o  de te r  yourse l f  from side slope a c t i v i t i e s ,  

whether t h e y ' r e  l i t t l e  c r a t e r s  or l a r g e  c r a t e r s .  So you t r y  

and go down through t h e  cen te r  of t h e  c r a t e r s  i f  t h e y ' r e  not 

t o o  deep. 

We went through some r e l a t i v e l y  major boulder f i e l d s ,  and t h e  

vehic le  suspension j u s t  accepted it without any d i f f i c u l t y  at  

all. I never f e l t  t h a t  we bottomed ou t .  We never bottomed 

out i n  terms of t h e  wheels tak ing  a boulder .  However, we d i d  

scrape bottom once o r  twice i n  going over some boulders ,  

center ing  some boulders .  

If t h e y ' r e  s m a l l  c r a t e r s ,  you t r y  t o  s t r add le  them. 

SCHMITT I never went back t o  look,  but  you mentioned you looked l i k e  

you'd bent a wheel. Is  t h a t  r i g h t ?  

CERNAN I mentioned something about a gol f- bal l- s ize  dent i n  t h e  l e f t  

f ron t  wheel. I inspected  a l l  t h e  wheels a r ter  t h a t .  The 

l e f t  f ron t  inboard wheel w a s  b igger  than a golf ba l l .  If you 
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CERNAN took a f i s t  and j u s t  crunched t h e  inner  s i d e  w a l l ,  j u s t  punched 
( CONT ' D ) 

it and you l e f t  an impression of your f i s t  i n  i t ,  tha t ' s  

about what I s a w  i n  t h a t  lef't f ront  wheel. The impression 

w a s  probably no more than a half an inch t o  three- quarters  of 

an inch deep and a radius about t h e  s i z e  of your f i s t .  None 

of t h e  o ther  wheels had it because I inspected them a f t e r  I 

saw t h i s  one. As  f a r  as driving c h a r a c t e r i s t i c s  a re  concerned, 

you wouldn't know it w a s  there .  

Hand Holds on t h e  Vehicle - The hand hold I used most t o  get  

i n  was t h e  low gain antenna on t h e  commander's s ide  t o  help  

me t o  get  i n  a proper pos i t ion  f o r  s t r a p  i n .  

holds on t h e  vehicle were r e a l l y  r e l a t i v e l y  use less ,  par t icu-  

Any other  hand 

l a r l y  i n  adjus t ing t h e  high gain and what have you, because 

t h e  vehic le  when it s e t s  by i t s e l f  was a very unstable vehicle.  

The tendency t o  move or shove or lean  t h e  vehic le  one way o r  

another w a s  very great .  

SCHMITT I u s e d t h e  accessory stands as my hand hold for mounting and 

dismounting . 

CERNAN LRV Systems Operations - The nav system w a s  excel lent .  

t h e  same c h a r a c t e r i s t i c  d i g i t a l  movement of  t h e  gyro t ha t  we 

s a w  i n  LRV s i m .  

of the nav system. 

I s a w  

But it c e r t a i n l y  d idn ' t  hamper the  operat ion 
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CERNAN Power Batteries - The temperature on t h e  r i g h t  number 2 

b a t t e r y  was h ighe r  at  i n i t i a l  powerup. We s t a r t e d  powering 
(CONT'D) 

up at 120° , which I t h i n k  s u r p r i s e d  everybody, inc luding  m e .  

It s t ayed  h o t ,  although they  both  cooled down r e l a t i v e l y .  

It s t ayed  hot  throughout t h e  mission.  

EVA, it was above 138' o r  140' and gave us a f l a g .  

A t  t h e  end of t h e  t h i r d  

S t ee r ing  and Trac t ion  Drive - I wiped out  t h e  hand c o n t r o l l e r  

as w e  had planned t o  p r i o r  t o  t h e  f l i g h t  about 6 o r  8 times 

be fo re  powerup t o  remove any l u b r i c a t i o n  problems due t o  

thermal  c h a r a c t e r i s t l c s .  The minute I powered up (and you 

s a w  i t)  , t o  t h e  b e s t  of my knowledge , I had both f r o n t  and 

r eve r se  s t e e r i n g .  

Voice Communications and Antenna Management - Antenna manage- 

ment, because of  t h e  ex tens ive  p r e f l i g h t  p lanning ,  w a s  

e x c e l l e n t .  

could p ick  up t h e  Ea r th  and cen te r  it .  

s igh ted  it and looked through,  and it w a s  t h e r e .  I tweaked it 

up,  and t h e r e  w a s  no problem a t  a l l .  The low gain antenna,  

except when we d i d  3 6 0 O  pans ,  which I d i d  not  bo the r  t o  a d j u s t  

at low ga in  antenna fol lowing on t h e  p a r t  o f  t h e  commander t o  

keep us w i th in  p l u s  or minus 10' t o  20° ,  w a s  a simple t a s k .  

It d id  no t  r e q u i r e  any und-ue a t t e n t i o n .  

I had no t r o u b l e  i n  handl ing t h e  h igh  gain.  I 

It w a s  t h e r e .  I j u s t  
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CERNAN TV/TCU - Up u n t i l  t he  t i m e  it f a i l e d  af ter  l i r t - o f f ,  t h e  

TV/TCU worked very w e l l .  
( CONT'D) 

E l e c t r i c a l  and Mechanical Connections - The only connection I 

r e a l l y  had t r o u b l e  with , elec t r ica l /mechanica l  connection, w a s  

t h e  SEP connection t o  t h e  LRV. I had t o  support t h e  connector 

bracket  with my l e f t  hand i n  order  t o  ge t  enough force  on t h e  

SEP connector t o  mate it and lock  it t o  t h e  LRV. 

SCHMITT Tha t ' s  t h e  s tandard  EMU connection. 

CERNAN That ' s  t h e  s tandard  EMU connection. The only o the r  t h i n g  I ' d  

l i k e  t o  mention about t h e  LRV i s  i t ' s  about 99-percent re- 

quired  e f f o r t .  Even t o  take a drink of water from t h e  s u i t  

dr inking bag during LRV d r iv ing  could put  you i n  some very 

embarrassing s i t u a t i o n s  as far as following your t e r r a i n  , 

c r a t e r s ,  and what have you. It was almost 100-percent 

requirement . 

SCHMITT Geology Science S i t e  Response - You've covered p r e t t y  w e l l  

how t h e  Rover performed on various kinds of t e r r a i n .  

why don ' t  you descr ibe  t h e  fender? 

problem. 

Gene, 

That w a s  t h e  major dust 

Y 
Qj 
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CERNAN With t h e  loss of  one of  t h e  fender extens ions ,  any one of 

them, t h e  dust  generated by t h e  wheels without fenders  o r  

without fenders  extensions i s  i n t o l e r a b l e .  Not j u s t  t h e  crew 

ge t s  dus ty ,  but  everything mechanical on t h e  Rover i s  sub jec t  

t o  dus t .  Close t o  t h e  end of  t h e  t h i r d  EVA, a l l  t h e  mechan- 

i c a l  devices on t h e  ga te  and on t h e  p a l l e t  i n  terms of bag 

holders  and p a l l e t  locks and what have you were t o  t h e  po in t  

t h a t  they  would refuse  t o  funct ion  mechanically even though 

t h e  to l e rances  on these  p a r t i c u l a r  locks were very gross.  

They d i d n ' t  work because they  were inhabi ted  and i n f i l t r a t e d  

with t h i s  dust .  Some could be forced over center .  Others 

j u s t  re fused  t o  opera te  even after dus t ing ,  c leaning,  and a 

s l i g h t  amount of pounding t r y i n g  t o  break t h e  dust loose .  

t h ink  dust i s  probably one of our  g r e a t e s t  i n h i b i t o r s  t o  a 

nominal operat ion on t h e  Moon. I th ink  we can overcome o the r  

phys io logica l  o r  physical  or mechanical problems except dust .  

I 

SCHMITT What we're  r e a l l y  saying i s  t h a t  i n  any f u t u r e  opera t ion ,  

mechanical j o i n t s  or l e v e r s  and t h i s  s o r t  of t h i n g  are going 

t o  have t o  be protec ted .  

CERNAN They should be sea led  o r  pro tec ted .  

problem with t h e  wheels, and those  are  sea led  u n i t s .  Dust 

accumulated on t h e  r a d i a t o r .  

We had absolu te ly  no dust 
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SCHMITT That goes f o r  t o o l s  too .  The o n l y * t o o l s  we had locks  on were 

t h e  scoop and t h e  rake,  and those  were g e t t i n g  s t i f f  and 

wouldn't lock .  They wouldn't relock once you adjus ted  them. 

CERNAN The period of  time when we had l o s t  t h e  r e a r  fender j u s t  put 

a s o l i d  coat of gray dust over everything. Once we got t h e  

fender r epa i red ,  t h e  dust problem w a s  at  a minimum. After 

t h e  long t r a v e r s e  r i d e s ,  t h e  r a d i a t o r s  a l l  required a good 

amount of dusting. That required X amount of time. Tha t ' s  

going t o  be requi red  again any time we have a lunar  surface  

operat ion.  

Payload Stowage - Jack,  do you have anything? I n i t i a l l y ,  

during EVA-1 prep ,  I th ink everything f i t  under t h e  s e a t s  or 

on t h e  p a l l e t .  

t i s e d .  

charges, and t h e  charges on t h e  p a l l e t  all f i t .  

The p a l l e t  f i t  on t h e  Rover exact ly  as adver- 

The SEP, t h e  deployment of the  SEP,. the se tup of  t h e  

SCHMITT I ' m  sure  w e ' l l  ge t  i n t o  t h i s  i n  t h e  system experiments, bu t  

as a genera l  comment f o r  any r a d i a t o r  surfaces t h a t  need t o  

be  protec ted ,  you need t o  have more than j u s t  a cursory design 

on t h e  p ro tec t ion  of those  r a d i a t o r s .  

i n  p o i n t ,  and t h a t  w a s  a completely inadequate design t o  pro- 

t e c t  those  r a d i a t o r s .  I f  we ever do it again i n  a dust 

environment, you must have c l e a r  and very t i g h t  p ro tec t ion  of 

your mirrors and radiators f o r  driving.  

The SEP i s  t h e  case 
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CERNAN Something e lse  t h a t  dust  p e n e t r a t e s  t h a t  I don ' t  t h i n k  has  

been mentioned be fo re  i s  t h a t  it p e n e t r a t e s  and d e t e r i o r a t e s  

t h e  c a p a b i l i t y  of Velcro. I could see it on t h e  LCRU covers  

and t h e  SFP covers. 

covers c lo sed ,  bu t  t h e  Velcro t h a t  kept  them open d i d n ' t  p u l l  

o f f  bu t  it w a s  d e t e r i o r a t i n g .  If you want t o  use  t ape  on t h e  

lunar su r f ace  af ter  what you ' re  t a p i n g  has been exposed t o  

t h e  d u s t ,  you first  have t o  c lean  t h a t  su r f ace  o f f  wi th  a 

p i ece  of t a p e  or something and ge t  t h e  mir ror  dus t  off 

before  t h e  t a p e  w i l l  even begin t o  adhere t o  t h e  su r f ace  you ' r e  

t r y i n g  t o  apply it t o .  

The Velcro p u l l e d  o f f  t o  keep t h e  SEP 

SCHMITT We ought t o  mention he re  t h a t  t h e  gray  t a p e  i n  gene ra l  i s  not  

very good. It w i l l  s t i c k  t o  i t s e l f ,  both i n s i d e  and ou t s ide  

t h e  s p a c e c r a f t .  

CERNAN I had t h e  impression t h a t  t h e  gray t a p e  has been s i t t i n g  around 

f o r  1 0  yea r s .  T h a t ' s  t h e  k ind  of  adherence you had. 

SCHMITT The t a p e  on t h e  food bags i s  what we f i n a l l y  used whenever 

we needed t o  r e a l l y  t ape  something. It i s  much b e t t e r  t ape .  

CERNAN The gray t a p e  i s  very poor t ape .  We covered t h e  stowage, 

which went exac t ly  as planned. W e  had no f i t  problems w i t h  

stowage or anything on t h e  Rover. 
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21.0 EMU SYSTEMS 

C E R "  PGA F i t  and operat ions - The CDRs s u i t  f i t  p e r f e c t l y ,  including 

gloves. 

SCHMITT The LMps w a s  an excel lent  f i t ,  

CERNAN Doffing and donning were j u s t  as we expected. 

update t h i s ,  but  as far as we're concerned, he had no gr ipes  

o r  qualms g e t t i n g  h i s  s u i t  on and o f f .  

The CMP may 

SCHMITT I th ink  he w i l l  have some comments. 

EVANS On i tem 21.0, EMU Systems, everything w a s  normal w i t h  t h e  ex- 

ception of  t h e  CMPs prelaunch drink bag. 

might t o  ge t  water out  of it, I couldn ' t .  

t h e  s u i t  off  i n  t h e  spacec ra f t ,  t h e  drink bag i n  s u i t  donning 

had somehow become stuck sideways underneath t h e  neck r i n g  

bending t h e  l i t t l e  rubber hose t h a t  we drew t h e  water through. 

It did  not allow any water t o  come through. The dr ink  bag was 

f i l l e d ,  and it d i d  not expand noticeably from any a i r  t h a t  may 

have been i n  it. The problem was t h a t  it wasn't i n  v e r t i c a l l y .  

It w a s  kind of wedged i n  crossways around t h e  neck r ing .  

th ing  e l s e  from t h e  CMP s u i t  worked adequately. 

Try and t r y  as I 

After  f i n a l l y  g e t t i n g  

Every- 

CE8NAN Biomed instrumentat ion - I t h i n k  t o  varying degrees of  individ-  

u a l i t y  t h a t  we all had sensor sk in  problems. 
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SCHMITT Yes, those  are documented by t h e  medics. L e t  m e  just  say t h a t  

I wore a set of connectors f o r  t h e  whole descent through ascent  

t ime frame, and when I took those  o f f  i n  t h e  command module, 

t h e  e l e c t r o l y t e  from a couple had completely disappeared. 

obviously reac ted  wi th  t h e  sk in  and l e f t  s o r t  of a semiscab. 

It wasn't  a bloody scab. 

It 

CERNAN The commander had t h a t  too .  We both had t h a t  problem. 

SCHMITT If you have t h e  time t o  change them-out each day, i t ' s  probably 

not  a bad idea .  We j u s t  d i d n ' t  t ake  t h a t  kind of  time. 

CERNAN The LCG opera t ion  was nominal. We doffed t h e  LCGs after t h e  

EVAs,  s l e p t  i n  CWGs, and donned them for t h e  EVAs.  It w a s  a 

very comfortable mode of opera t ion .  

SCHMITT I r e a l l y  am su rp r i sed  t h a t  o the r  missions have s l e p t  i n  t h e i r  

LCGs. It j u s t  seems t o  m e  t h a t  t h i s  would have been very 

uncomfortable. 

CEFlNAN Helmet opera t ion  - The C D R ' s  w a s  nominal. 

SCHMITT The LMP's was f i n e .  

CERNAN You had your v i s o r  s tuck .  

SCHMITT LEVA operat ion - I d id  have t h e  s t i c k y  v i s o r  problem, and it 

w a s  dus t .  We could fo rce  it c losed ,  once we got it o f f .  W e  

t r i e d  once on t h e  su r face ,  and we couldn ' t  4et it closed. 
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CERNAN That was t h e  hard Sun v i s o r .  

Li feves t  - No comment; nominal. 

and I don ' t  have any g r ipes .  

The gloves f i t  we l l  and t i g h t ,  

SHEPARD Did you use t h e  extra set? 

CERNAN The extra  set i s  brand new and s i t t i n g  on t h e  su r face  r i g h t  

ou t s ide  t h e  descent s tage .  

Neck seal - We had no problems sea l ing  t h e  LEVAs, helmets ,  o r  

anything. 

UTCA opera t ion  - The CDR used h i s  at  every opportunity.  

always had a bagful .  

I 

SCHMITT I suggest t h a t  considerable thought be given t o  t h e  s i z e  of 

condom t h a t  you pick.  Mine w a s  t o o  small, q d  it i n h i b i t e d  

t h e  opera t ion  of t h e  UCTA. 

t i o n  on both EVAs, u n t i l  I w a s  able t o  fo rce  a u r ina t ion .  A f t e r  

t h e  second ohe, I apparently popped a blood vesse l .  There w a s  

blood, but  it disappeared a f t e r  24 hours. 

It was a very uncomfortable s i t u a-  

CERNAN I ended up with an ex te rna l  scab during t h e  luna r  sur face  EVAs 

from t h e  sweat, and t h e  condom. It went away. 

SHEF'ARD Was it an abrasion problem? 
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CERNAN I t h i n k  it w a s  an abras ion  problem. I could not  have a l a r g e r  

one because I don ' t  t h i n k  it would se rve  t h e  purpose. It was 

j u s t  a l o t  o f  work and a l o t  of walking, and tha t ' s  all t h e r e  

w a s  t o  it. 

SCHMITT For t h e  t h i r d  EVA, I s t r e t c h e d  t h e  condom and it worked f i n e .  

CERNAN The EMU maintenance k i t s  were f i n e .  We used them as r equ i r ed ,  

as planned. 

SCHMITT The d r ink  bags were e x c e l l e n t .  

CERNAN Let m e  say something about t h e  d r ink  bags. We r o t a t e d  tha t  

nozzle  90 degrees.  

know t h a t  d r ink  bag w a s  t h e r e  u n t i l  I wanted t o  g e t  a d r ink  of 

We s a i d  it would work i n  t r a i n i n g .  I d i d n ' t  

water. It never i n t e r f e r e d  w i t h  t h e  mikes. I wore it on de- 

scen t  t o  t h e  su r f ace ,  on t h e  su r f ace ,  and dra ined  t h e  bag on 

all three EVAs. 

Ron's bag a t  launch was doubled up. He can t a l k  about t h a t .  

They j u s t  put  it i n  wrong. 

SCHMITT Before you leave t h e  d r ink  bag, there ' s  something down here  

f o r  the  food s t i c k .  Nei ther  Gene nor I used a l l  our  food 

s t i c k .  I th ink it w a s  a good i d e a  having it there .  

CERNAN I used about h a l f  of mine most of t h e  t i m e .  
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SCHMITT I never f e l t  an extreme d e s i r e  t o  e a t  at a l l .  Every once i n  a 

while,  I would t a k e  a l i t t l e  chunk o f f  of it. 

Antifog w a s  f i n e ,  

CERNAN There was no fog problem. 

The PLSS PGA operat ions were again nominal as planned. Pres- 

s u r i z a t i o n  and v e n t i l a t i o n  were good. Liquid cooling w a s  ex- 

c e l l e n t .  

with maybe one o r  two exceptions. And genera l ly ,  I used high 

cooling only when I w a s  hot and wanted a spur t  of cold water. 

Probably 90 percent of t h e  mission, I worked i n  medium cooling. 

I never worked f o r  any long dura t ion  i n  high cooling, 

SCHMITT I never went t o  high, not once. 

CERNAN Is t h a t  r i g h t ?  

SCHMITT I was i n  intermediate- intermediate, which i s  a l i t t l e  b e t t e r  

than intermediate.  

CERNAN Communications on t h e  surface were good even before  we got our 

antennas extended. I d i d n ' t  no t i ce  any d i f ference  a f t e r  t h e  

antennas were extended. 

SCHMITT I did ,  j u s t  a l i t t l e  b i t .  It was a l i t t l e  l e s s  scratchy.  

CERNAN Connectors and contro ls  were good on t h e  PLSS throughout t h e  

f l i g h t .  They a r e  t h e  one th ing  t h a t  d i d  not seem t o  get  
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CERNAN a f f e c t e d  by t h e  dus t .  

but  1 could not t e l l  it. 

They might have go t t en  a l i t t l e  s t i f f e r ,  
( CONT'D)  

The RCU w a s  good. 

use t h e  OPS. 

The RCU f i t  and operated wel l .  We d id  not  

SCHMITT 

CERNAN 

L e t  m e  comment on mine. Af ter  t h e  t h i r d  EVA, we  reset t h e  

r egu la to r ,  and t h a t ' s  why we brought t h e  C D R ' s  PLSS back r a t h e r  

than  t h e  UPS. 

I th ink  Jack a c t i v a t e d  h i s  OPS with t h e  hose f r e e  for j u s t  a 

moment. I t h i n k  t h a t  reset t h e  r egu la to r .  Ins tead  of  regula-  

t i n g  a t  39, it then s t a r t e d  r egu la t ing  a t  43. 
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2 2 . 0      F L I G H T  EQUIPMENT 

22.1 CSM 

CERNAN The event  t imers  and c o n t r o l s  worked e x c e l l e n t l y .  There were 

n c  anomalies, no problems. 

SHEPARD Did you have an LEB timer? 

CERNAN The L;EB t i m e r  worked f i n e  t h e  whole f l i g h t .  During launch, 

somehow t h e  mission event  t imer  on t h e  main d i sp l ay  panel  

go t  o f f .  We reset it and it w a s  f i n e  throughout t h e  mission.  

I don ' t  know what happened during launch t o  cause t h a t .  

never rece ived  an explana t ion .  

W e  

SCHMITT That"s good r e c o l l e c t i o n .  You're r i g h t  I 

CERNAN C r e w  compartment conf igura t ion  - A s  far  as I'm concerned t h a t  

i s  stowage and it w a s  e x a c t l y  as adve r t i s ed .  We had a few bags 

t h a t  blew up. 

them back i n .  I had t o  s t a b  holes  i n  them, They happened t o  

be  t h e  O P K s .  I had t o  t ake  my s c i s s o r s  and punch a ho le  i n  

seven o r  e i g h t  or t h e  OPKs i n  order  t o  r e s t a l l  them. When Ron 

opened t h e  compartment t hey  j u s t  went,  "plonk." Every one of 

them blew up. I took t h e  s c i s s o r s  and went k lonk ,  klonk, 

klonk, t o  l e t  t h e  a i r  out .  The only problem w e  had on stowage 

was t h e  OPKs. The mir rors  worked f i n e .  The I V  c lo th ing  and 

Once we opened t h e  compartments w e  cou ldn ' t  g e t  
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CERNAN r e l a t e d  equipment worked f i n e .  If Jack and I had one r e q u e s t ,  
( C O N T ' D )  

i t  would be  t o  c a r r y  one more CWG f o r  c l e a n l i n e s s .  

when you ceme back from the  LM as d i r t y  as you are, we could 

have used one more CWG throughout t h e  e n t i r e  f l i g h t .  We had 

no problems with t h e  I V  p re s su re  garments and connect ing 

equipment. Ron may want t o  ment,ion t h e  g- su i t .  

P a r t i c u l a r l y  

EVANS 

CEF3TAN 

EVAN s 

CEFXATt 

The g- sui t  w a s  a l o o s e r  f i t  than  it w a s  when I took o f f  which 

su rp r i s ed  me. I thought  my l e g s  would be f a t t e r .  

The couches - We got t h e  cen te r  couch out and i n  wi th  no 

problems. We got t h e  YY s t r u t s  connected and disconnected 

many times with no problems. The res t ra in ts  worked f i n e .  The 

i n f l i g h t  t o o l  s e t  w a s  r e a l l y  never used except f o r  t o o l  B f o r  

t h e  hatch work and t o o l  E f o r  all t h e  continued panel  work. 

The ones we used were good. 

There a r e  a I.ot of  d a t a  c o l l e c t i o n  systems. Every one of them 

t h a t  we used,  whether i t  be pen and penc i l  i n  t h e  F l i g h t  Plan o r  

t h e  DSE, appeared t o  be working nominal. 

Thermal con t ro l  of t h e  spacec ra f t  - Because of t h e  l ack  of t h e  

PTC c o n t r o l  on t h e  way home due t o  t h e  UV and t h e  I R  requi re-  

ments, t h e  spacec ra f t  w a s  i n  a t t i t u d e s  where I th ink  i t  got  

very cold a t  t imes .  
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EVAWS 

CERNAN 

EVANS 

SCHMITT 

It got cold  and damp on t h e  i n s i d e .  

We t rans fe r red  water from t h e  overhead hatch t o  t h e  forward 

hatch and t h e  forward hatch s t a r t e d  perspi r ing.  We warmed 

t h e  spacecraft  up by manual s e t t i n g  of t h e  temperature control  

i n l e t  valve and pu t t ing  t h e  number 3 i n v e r t e r  on t h e  l i n e .  It 

became very comfortable and we were t h a t  way f o r  about 36 hours. 

Then went back t o  normal f o r  t h e  entry.  

Camera equipment w a s  nominal. 

I haven' t  seen any p ic tu res  y e t .  

Everything worked r e a l  f i n e .  

SIM bay equipment - The only problem we had was extension 

and r e t r a c t i o n  of HF antennas. I n  a l l  cases ,  we ended up 

eventually g e t t i n g  them f u l l y  extended and f u l l y  r e t r a c t e d .  

We never d id  get  t h e  r e t r a c t  barber pole on HF 1 throughout 

t h e  f l i a t .  The ground w a s  watching the  motor currents  and 

were able t o  t e l l  when it was re t rac ted .  The ground never did 

get  t h e  barber pole ind ica t ion  e i t h e r  on t h e  full r e t r a c t  of 

HF 1. 

I heard Gene say it took 2 or  3 days t o  ge t  squared away on 

how t o  take  care of yourself  and your personal items. I d i d n ' t  

th ink it took t h a t  long, I th ink about a day i s  what you requ i re .  

I th ink  you should not completely program t h e  f i r s t  2 or 3 days. 

__ - 
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SCHMITT 
(COW ‘ D )  

You ought t o  b u i l d  up t o  a f u l l  f l ight  schedule,  f o r  example 

on Skylab, over t h e  first f e w  days because of t h e  v a r i a b i l i t y  

i n  adapta t ion  t o  t h e  new environment. I t h i n k  t h a t  organiz ing  

your own personal  items does not  t a k e  more than  a day t o  r e a l l y  

g e t  i n t o  t h e  swing of t h i n g s .  I tended not  t o  wear t h e  cover- 

a l l s  t h e  f i r s t  few days of  f l i g h t .  The f i r s t  couple days o r  

so  I j u s t  wore t h e  cons tan t  wear garment, b u t  I g radua l ly  got  

i n  t o  where I wore t h e  t r o u s e r s  and t h a t  w a s  p a r t l y  t o  have 

a v a i l a b l e  t h e  t h e  pockets f o r  odds and ends l i k e  PRDs. I f e l t  

no thermal discomfort j u s t  wearing t h e  CWG u n t i l  t r a n s e a r t h  

coas t  when it got  much coo le r  because of t h e  v a r i a b l e  PTC 

a t t i t u d e s .  

The l igh tweight  headse t s ,  I d i d  no t  use very much u n t i l  t h e  

l a s t  couple days of t h e  f l i g h t ,  b u t  when I used them they 

seem t o  be p e r f e c t l y  adequate.  Ron has probably t a l k e d  about 

the  problem he had wi th  t h e  headse t  which I subsequent ly ended 

up us ing  only as a cover for my head and used t h e  l i gh twe igh t  

corn  c a r r i e r  a t t ached  t o  i t .  

Medical d a t a  seem t o  go f a i r l y  w e l l ;  it w a s  j u s t  a mat te r  of 

keeping up t o  d a t e .  I d i d  most of i t  on t h e  t r a n s l u n a r  l e g  

and Ron d i d  most of it on t h e  t r a n s e a r t h  l e g .  It v a r i e s  whether 

w e  use negat ive  r epo r t ing  on food o r  p o s i t i v e  r e p o r t i n g .  It 

depends on what we’ve e a t e n  and how much we’ve ea t en .  
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SCHMITT Camera equipment, t o  our knowledge, i n  f l ight  funct ioned very 
(CONT ' D )  

w e l l .  We understand t h a t  we may have had one jammed magazine 

EE, but  at leas t  it t ranspor ted  f i l m  f o r  at least  h a l f  a mag. 

A t  t h e  window where most photography i s  being done, i t ' s  use- 

f u l  t o  have a camera configured f o r  t h e  a n t i c i p a t e d  type  of 

photography t h a t  you would want. Lens conf igura t ion ,  f- stop,  

and s h u t t e r  speeds - For  t h e  most p a r t  we kept  the  dark s l i d e  

out of t h e  camera for r ap id  access t o  p i c t u r e s .  That w a s  i n  

both t r a n s e a r t h  and t r a n s l u n a r  o r b i t  opera t ions .  

The k i t chen  t i m e r ,  t he  i n t e r v a l  timer I guess i t ' s  c a l l e d ,  was 

a very u s e f u l  i t e m .  I had t h e  f e e l i n g  t h a t  it needed a l i t t l e  

b e t t e r  t i m e  c a l i b r a t i o n  on i t .  But i n  using it for t he  SIM 

bay opera t ion ,  sometime you would l i k e  t o  have a l i t t l e  more 

accura te  timing. There's a lso ,  I t h i n k ,  usefulness i n  c e r t a i n  

places i n  t h e  spacecraf t  t o  have hook Velcro as we l l  as p i l e ,  

because hook i s  u s e f u l  f o r  hanging up washcloths and o ther  items 

t h a t  i n  themselves represent  a p i l e  conf igura t ion .  We made 

considerable use of of t h e  sp r ing  bungees s t r e t c h e d  across 

t h e  switch panels i n  order  t o  not  only con t ro l  the da ta  books 

t h a t  we're using bu t  also t o  a i d  i n  biomed donning by p u t t i n g  

all t h e  gear  i n  one spot  with t h e  bungee. Also, it w a s  used 

during eating and t o  hold t h e  various food packs. We tended 

t o  put t h e  food Velcro next t o  the  f l i g h t  Velcro because it 

was of a supe r io r  q u a l i t y .  
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SCHMITIl The gray t a p e  i n  t h e  CSM i s  r e a l l y  u s e f u l  only when you s t i c k  

it t o  i t s e l f .  It does not  s t i c k  t o  spacec ra f t  or anything else 

very w e l l .  

( CONT'D)  

We tended t o  save t h e  food pack t a p e  which i s  much 

be t t e r  gray t a p e  than  t h e  stowed t a p e .  

We had an adequate amount of t i s s u e ,  bu t  I t h i n k  had w e  had 

any more problem than  we d i d  wi th  t h e  loose bowel movements 

t h a t  w e  would have run out of t i s s u e .  I t h i n k  you ought t o  

consider  t h a t  i f  t h e r e ' s  any concern t h a t  we  may not  so lve  our 

problems of loose  bowel movements t h a t ,  i n  Skylab,  t h e r e  should 

be some way t o  stow a cons iderable  amount of e x t r a  t i s s u e .  

t h ink  w e  had j u s t  t h e  r i g h t  amount of towels .  

op t ion  of c leaning  up a t  times and not  be ing  concerned about 

us ing  d i r t y  towels s e v e r a l  t imes.  

I 

It gave us t h e  

22.2 LM 

CERNAN C r e w  compartment conf igura t ion  on t h e  LM w a s  as t h e  mockup con- 

f i g u r a t i o n  and as adve r t i s ed .  There were no problems, through- 

out s to rage  o r  unstorage.  R e s t r a i n t  systems were used f o r  

descent  and a scen t .  They worked f i n e .  We used no t o o l s  i n  t h e  

LM t h a t  I can r e c a l l .  Our camera equipment had only one aromaly 

t h a t  I know o f .  A 16-millimeter camera f a i l e d  t o  s ta r t  during 

a scen t .  The LMP t r i e d  t o  s ta r t  t h e  camera i n  1 2  frames p e r  

second. H e  couldn ' t  s t a r t  it. H e  had t o  hold  it and it would 
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CERNAJJ run i n  24 frames per  second. 

It d id  run by i t s e l f  1 2  frames per  second l a t e r .  So we might 

H e ’ l l  have t o  descr ibe  t h e  d e t a i l s .  
( CONT ‘D) 

have t o  go back and make a check and pick up with Jack on t h a t  

camera. 

SCHMITT The LM crew compartments w a s  f i n e .  We had no t r o u b l e  except 

i n  one i n c i d e n t a l  case i n  f ind ing  t h e  gear .  The r e s t r a i n t  

system I used during descent and ascent  worked f i n e .  

a l l  t h e  t o o l s  t h a t  w e  needed; o f  course,  w e  d i d n ’ t  need any t o  

speak o f .  

cabin and su r face  operat ion for t h e  obvious reasons t h a t  one 

had disappeared i n  t h e  command module. 

We had 

We got by with one p a i r  of s c i s s o r s  both f o r  t h e  

Again t h e  same comment i s  t h a t  i n  t h e  LM t h e  gray t ape  was not 

adequate. 

Camera equipment i n  t h e  LM was more than  adequate. 

back t h e  CDR su r face  camera and t h a t  w a s  used during the  ren- 

dezvous f o r  a i r- to- a i r  p i c tu res  and a l s o  for air- to-ground 

p ic tu res  and it was used f o r  LM magazines i n  t h e  command module 

u n t i l  we had used up a l l  t h e  LM f i l m  t h a t  had not been used on 

t h e  su r face  f o r  lunar o r b i t  operat ions.  Only h a l f  a mag of 

b lack  and white  f i l m  w a s  ava i l ab le  for use during t h e  post-  

rendezvous period.  I th ink  w e  used j u s t  about every frame of 

We brought 
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SCHMITT f i l m  t h a t  w a s  reasonably a v a i l a b l e  t o  us  i n  t he  f l igh t .  We 

used a l l  t h e  LM f i l m  b u t  maybe h a l f  a mag of b l ack  and whi te  
( CONT'D)  

and h a l f  a mag of  co lo r  p r i o r  t o  l i f t - o f f .  By t h e  end of t h e  

rendezvous sequence, we had used up a l l  t h e  c o l o r ;  and then  by 

t h e  end of our  TEI, w e  used up t h e  r e s t  of t h e  b l ack  and whi te  

f o r  ta rge t- of- oppor tuni ty  p i c t u r e s .  I th ink  i t ' s  a s e r i o u s  

mistake not  t o  do every th ing  p o s s i b l e  t o  stow more f i l m  than  

you need. We had j u s t  t h e  right amount of f i lm .  We were con- 

s e r v a t i v e  about, f i l m  usage b u t  no t  gene ra l ly  conserva t ive .  We 

took all t h e  p i c t u r e s  w e  wanted. The crew j u s t  shou ldn ' t  be 

r e l u c t a n t  t o  t a k e  p i c t u r e s  because t h a t ' s  t h e  prime mode of 

documentation. 
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CERNAN 

EVANS 

CEBNAN 

S CHMITT 

23.0 FLIGHT DATA FILE 

The F l igh t  Data F i l e  w a s  i n  tune with the  f l i g h t ;  i t  was corn- 

p l e t e ;  it was followed; and it was i n  excel lent  shape. 

It w a s  i n  outstanding shape. There w a s  absolute ly  nothing 

wrong with it. 

We had minimal updates t o  t h e  crew cue cards and minimal updates 

t o  t h e  F l i g h t  Plan. 

all together .  There's nothing we can add t o  it. The Lunar 

Surface Checklist w a s  t h e  one t h a t  had most real- time updates 

and t h a t  w a s  simply based on mileages and bearings because t h e  

LM pos i t ion  was s l i g h t l y  e a s t  of where we had set up t h e  L u n a r  

Surface Checklist.  The Checklist was changed i n  r e a l  time 

because of the  t i m e  a l l o t t e d  at each s t a t i o n .  That 's  t o  be 

expected as t h e  check l i s t  i s  only a guidel ine anyway. 

Fl igh t  planning d id  a super job g e t t i n g  it 

23.1 CSM 

Generally, I have nothing but p ra i se  f o r  t h e  Fl ight  Data F i l e ,  

both vehic les .  One comment on the Fl ight  Plan Supplement. We 

had s p l i t  pages f o r  medical and food logging. 

a mistake. We tended t o  only use t h e  book as a whole and it 

was a good place  t o  keep them. 

s p l i t  they were t o o  t h i n  t o  maintain. 

t o  f a l l  out of the  book, I recommend not  s p l i t t i n g  the  pages 

That w a s  probably 

If you had wanted t h e  pages 

Furthermore, they tended 
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SCHMITT o r  having heavier  paper if you want them s p l i t .  I had an e x t r a  

cue card b u i l t  for panel 229. I t h i n k  it w a s  an excel lent  card 
( CONT'D) 

t h a t  summarized t h e  c i r c u i t  breaker  ftlnctions both on 229 and 

on panel  8. It w a s  not  used because w e  had no systems anomalies 

of any s ign i f i cance  t h a t  would relate t o  t h a t  card.  But I would 

s t rongly  recommend i t s  a v a i l a b i l i t y  i f  only for t r a i n i n g .  I t ' s  

a good quick review of what you l o s e  o r  r e t a i n  for t hose  two 

panels .  

I n  the F l igh t  P l a n ,  I added some pen and ink  cues a.long t h e  

margins f o r  c e r t a i n  observat ional  t a r g e t s  t h a t  I p a r t i c u l a r l y  

wanted t o  look at.  These are independent of any designated 

experiment and I entered  them as a funct ion of time. That 

seemed t o  work very we l l  f o r  me.  

way to go, s ince  it shouldn' t  concern any l a r g e  number of 

people. Gordy Ful l e r ton  f ixed  up t h e  c i r c u l a r  o r b i t a l  cue card  

for me with s i m i l a r  designat ion of c r a t e r s  as a funct ion of 

time. I d id  not use t h a t .  Not because it wasn't  a good i d e a  

but  because of  f a m i l i a r i t y  with t h e  Moon, which came very 

quickly a f t e r  a couple of o r b i t s .  You could recognize your 

pos i t ion  on t h e  Moon f a i r l y  e a s i l y  as a funct ion of each rev ,  

e i t h e r  t iming t h e  rev ,  approximate t i m e  s ince  sunse t ,  o r  j u s t  

because you could look out t h e  window and could t e l l  where you 

were. 

I th ink  it i s  t h e  easiest 
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23.2 LM 

SCKMITT The same comments apply. I think a l l  t h e  Fl ight  Data F i l e  items 

were excel lent .  We logged most of our s p e c i f i c  items such as 

alinement data and comparable kinds of th ings  i n  t h e  checkl is t  

and at the point  where they were co l l ec ted  r a t h e r  than i n  t h e  

Data Book. 

Cuff checkl is t  - We talked about that i n  t h e  surface  items. I 

thought the cuff  checkl is t  w a s  excel lent .  

We had t h e  r i g h t  kind of photo maps and they were use fu l  fo r  

reference when we were around a given s t a t i o n .  

we used them as much as I had ant ic ipated .  

I don't  th ink 

Navigation was  no problem as t h e  points  t h a t  we had se lec ted  

previously were excel lent  points  f o r  inves t igat ion.  There w a s  

no need t o  t r y  t o  decide on an alternative point  t o  try t o  

study i n  t h e  v i c i n i t y  of a given s t a t i o n .  The l i s t  of items 

t o  be accomplished at each s t a t i o n  were mindjoggers t o  read at 

each s t a t i o n .  They were not used as much as I thought they 

would be i n i t i a l l y .  That was  mainly because we  had become s o  

fami l i a r  with t h e  items t h a t  each s t a t i o n  was i n  i t s e l f  easy 

t o  r e c a l l  as a r e s u l t  of having created  t h e  check l i s t .  So, t h e  

checkl is t  was turned out t o  be more of a learning i tem rather 
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SCHMITT than a reference  i t e m  f o r  use on t h e  sur face .  I wouldn't  
( CONT'D)  

have done it any d i f f e r e n t l y .  

I p a r t i c u l a r l y  want t o  compliment Chuck L e w i s  on t h e  Timel ine 

Book. 

with it a t  a l l .  That of course app l i e s  t o  every check l i s t  w e  

had. 

Fortunately,  we d id  not  have t o  use t h e  Malfunction Book. 

Only once d id  I p u l l  out t h e  Systems Data Book t o  check on a 

systems problem and I can ' t  remember w h a t  that  w a s  now. 

The book w a s  very very w e l l  done and w e  had no problems 

There were no procedural  e r r o r s  i n  any of t h e  books. 

23.3 CHARTS AND MAPS 

EVANS I never d id  use t h e  sun compass. I didn ' t  have t i m e  t o  get  it 

squared away o r  t o  figure out where it w a s  and follow it around. 

I never used it as much as I thought I w a s  going t o  p r i o r  t o  

t h e  f l i g h t .  A f t e r  you've been up t h e r e  f o r  a while  you could 

look out t h e  window and t e l l  e s s e n t i a l l y  where you w e r e ,  s o  

you r e a l l y  d i d n ' t  need it. 

t h e  s e t t i n g s  f o r  t h e  cameras and hopeful ly t h e r e  wasn't  any 

problems i n  t ha t  respect .  W e  used t h e  o r b i t  monitor cha r t s .  

They are  not as good as they  could be but  were u s e m 1  i n  f inding  

out where you were and looking up a f e w  of t h e  c r a t e r s .  I d id  

not  use t h e  contingency char t  at a l l .  

You kind of guess p r e t t y  much on 
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CERNAN Let me comment about t he  LM landing s i t e  monitor chart and 

ascent monitor chart .  The only time we used these  charts  w a s  

i n  observing t he  landing s i t e  f rom t h e  command module on a day 

p r io r  t o  landing. 

t he  ascent guidance systems we did not have t o  use t h e  ascent 

monitor chart  a t  all. 

Because of t he  operation of the  PGNS and 

Lunar surface maps - We used i n  t he  cockpit a f t e r  t he  EVAs but 

only pointedly toward t r y ing  t o  re locate  our t raverse  and make 

sure we were aware of t he  c ra te r s  we saw and where we had been. 

They were sort of a resume-type post-EVA rather  than pre-EVA 

planning guide. L e t  Jack comment on t he  EVA t raverse  maps. 

I th ink  we used t h e m  far less than Jack planned. I used 

cuff checklist  for al l  my navigation and f o r  my t raverse  even 

though I was t o l d  t h a t  it would be r e l a t i ve ly  useless.  My cuff 

checklist  was a very v i t a l  par t  of nly lunar surface navigation. 

WARD What d id  you use t o  make t h e  fender w i t h ?  

CERNAN In  that respect ,  they were very useful .  

SCHMITT I thought I would use t h e  o r b i t  monitor charts  i n  t he  CM,  so 

I had an ex t r a  one put on s o  it wouldn't i n t e r f e r e  w i t h  t he  

planned a c t i v i t i e s  of t he  CMP. 

I eventually d id  some sketching on it post-TEI. 

labeled about f i ve  spec i f ic  points as areas A,  B ,  C ,  D ,  

I d i d  not use t h a t  very much. 

I think I 
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SCHMITT maybe E ,  and t h e s e  are referenced i n  
( CONTI D )  

a s p e c i f i c  observat ions.  

crew notebook f o r  

One i t e m  - t h a t  cha r t  should have been i d e n t i c a l  t o  t h e  CMP's 

char t .  There were a f e w  pen and ink changes l e f t  o f f  such as 

exposure s e t t i n g s  f o r  c e r t a i n  photo t a r g e t s  t h a t  caused some 

confusion. The CSM lunar landmark maps t h a t  t h e  LMP had added 

i n  t h e  rear of t h a t  book, again,  were not used. A s  I w a s  

observing a s p e c i f i c  poin t  o r  area such as Gagarin I would not  

t ake  t h e  t i m e  out t o  sketch on t h e  photo. I tended t o  look at 

the  f i r s t  opportunity and t o  take  notes i n  t h e  notebook rather 

than  t r y i n g  t o  ske tch  on the photograph. 

I th ink  having s e l e c t e d  them and s tud ied  them p r e f l i g h t  made 

it worth having them around. 

w a s  probably less than t h e  necess i ty  f o r  having reviewed them 

and s tudied  them. I s t i l l  would want t o  have t h a t  k ind  of  d a t a  

available in the spacec ra f t .  I think the  C M P  used h i s  v i s u a l  

t a r g e t  maps considerably. I did  on a couple of occasions. For 

t h e  most p a r t ,  t h a t  w a s  post-TEI and I made some notes and 

sketches on some of those  maps. I th ink  t h a t  f'unction w a s  

because t h e r e  w a s  a l o t  of t i m e  t o  look at t h e  Moon make a 

sketch ,  and then  look back and f i x  it up post-TEI. In  o r b i t ,  

t h e  t i m e  j u s t  d id  not e x i s t .  As  Dick Gordon s a i d  a couple 

years  ago, "Once you start  f l y i n g ,  the clock i s  relentless."  

The necess i ty  f o r  f l y i n g  them 
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23.4 GENERAL FLIGHT PLANNING 

EVANS Out s t  anding. 

CERNAN This may be an appropriate place t o  comment on how w e  handled 

t he  lunar  o rb i t  phase with three  men i n  t h e  spacecrart .  

t h e  f i r s t  2 hours i n  the  spacecraf t ,  we f igured out t h e  most 

expeditious and e f f i c i en t  way of handling it and it worked t h a t  

w a y  throughout t h e  r e s t  of t h e  flight. 

l e f t  s ea t ,  where he belongs anyway and took t h e  Fl ight  Plan. 

Windows 5, 4, and 3 point  towards the  lunar surface s o  I l e t  

t h e  o r b i t a l  geologist  and t h e  surface geologist  look out the  

windows and m a k e  a l l  their  f inds .  I kept them honest on SIM 

bay, made a l l  t h e  a t t i t u d e  changes t ha t  were required, and 

After  

The CDR got i n  t he  

kept them up t o  date on a l l  SIM bay switch changes. I ran the  

spacecraft ,  they did  t h e  o r b i t a l  geology, and I kept them 

honest. I kept out of t h e i r  way. I stayed on my s ide  of t he  

spacecraf't, kept the  systems and t he  wor ld  honest and they cut 

loose. 

You didn ' t  bump i n t o  each other.  Occasionally I would sneak 

a peek and say they w e r e  right or wrong and l e t  it go at t h a t .  

That's the  way I'd recommend doing it a l l  the  time. 

EVANS Level of d e t a i l s  provided in onhoard documentat ion/recomndation 

changes - Solo phase - I have no recommended changes. 

i n  outstanding shape. 

it out i n  t h e  simulator. 

It w a s  

We had gone through it before and checked 
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CERNAN I want t o  comnent under miscellaneous. I th ink  t h e  F l igh t  Plan 

c a r r i e d  j u s t  enough d e t a i l  t o  t e l l  you what w a s  going on and 

what w a s  going t o  happen. If you were not  f a m i l i a r  with t h e  

d e t a i l s  o f  t h e  operat ion of t h a t  p a r t i c u l a r  system or what you 

were going t o  do i n  terms of  going i n t o  P T C  o r  any o the r  phase 

i n  t h e  mission it would refer you t o  t h e  Systems Book o r  G&C 

Dictionary. 

I l i k e  t h i s  way of doing th ings .  

Plan p lus  two other  documents out .  One w a s  a Systems Book and 

t h e  o ther  w a s  probably a G&C Dictionary. 

You d id  not  have t o  repeat  them i n  t h e  F l igh t  Plan. 

We genera l ly  had t h e  F l i g h t  

EVANS W e  kept t h e  G&C d ic t iona ry  out .  I n  the solo phase, I had t h e  

Experiments Checklis t  out ,  too .  

SCHMITT The F l igh t  Plan w a s  exce l l en t .  

a l l  t h a t  I'm aware o f .  T o w  Holloway and h i s  people are t o  

be complimented. The nuniber of d i f f e r e n t  requirements and 

experiments and general  opera t ional  items t h a t  were requi red  t o  

be in t eg ra ted  w a s  very very high.  It w a s  done i n  an extremely 

competent and usable way. I can ' t  t h i n k  of anything t h a t  I 

would change i n  t h e  w a y  t h a t  t h e  F l igh t  Plan w a s  w r i t t e n .  

W e  had no problems with it at 

23.5 PREFLIGHT SUPPORT 

EXA.NS Good. 

CERNAN Updated properly.  This is both LM and CSM. 
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EVANS The CSM had no problem. We would give the  information t o  the  

people at the Cape and they would make the  changes i n  t h e  CSM 

and quar ters  copies. We had them i n  a timely manner. Coordina- 

t i o n  w a s  good between t h e  Cape and Houston. 

Change propulsion system - There were very few changes i n  the  

checkl is ts  themselves once you came out with the  primary book. 

There were few changes a f t e r  t h a t .  

Real time procedures changes - They were qui te  nominal and from 

the  CSM standpoint e a s i l y  taken care of. 

CERNAN A s  far as I ' m  concerned, t h e  LM pre f l igh t  support on t he  Fl ight  

Data F i l e  w a s  excel lent .  If the r e ' s  anyplace tha t  I'd m a k e  a 

comment on it w a s  the  f a c t  that somehow the  latest  changes we 

thought w e r e  i n  a system somehow never got i n  u n t i l  t h e  morning 

of the  s i m .  They were always the re  f o r  t h e  s i m .  

Real-time procedural changes i n  t h e  LM - There were r ea l l y  none 

except f o r  t he  EVA. In  t he  command module, they were s o  minimal 

that it w a s  no problem updating the F l i g h t  Plan as we went 

along. I might add t h a t  the clock sync w a s  s o  smooth tha t  you 

wouldn't even bel ieve  t h a t  it. 

clocks, and we were on our way. That put us r igh t  on t he  Fl ight  

Plan and t h a t ' s  probably one of the smoothest ideas anyone ever 

had. 

I t  It went zap," we updated our 
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SCHMITT Excellent i n  the  Flight  Data F i l e  area. One spec i f i c  i t e m  t h a t  

I had w a s  two or th ree  b r i e f i ng  sessions on port ions of the  

lunar o rb i t  during which I w a s  i n  t he  CSM spacecraft .  We went 

over i n  de ta i l  the  a t t i t u d e s ,  maneuvers, and t h e  window avail-  

a b i l i t i e s  s o  t h a t  I w a s  able t o  plan i n  a very shor t  amount of  

time with minimum e f f o r t  my par t  f o r  my own personal observa- 

tions of the  lunar surface.  I appreciated t h a t  e x t r a  above 

and beyond t he  c a l l  of  duty on t h e  par t  of t he  f l i g h t  planners. 

I appreciated t h e i r  taking time out t o  do tha t  for me. 

it was useful  t o  have t h e  sessions where t he  f l i g h t  con t ro l l e r s ,  

the  crew, and the  f l i g h t  planners met and went over those por- 

t ions  of the  Fl ight  Plan which were not normally simulated. 

I w a s  a l i t t l e  b i t  disappointed i n  that  some of the  people who 

would be eventually in t imate ly  involved i n  t h e  mission were not 

at the  Flight  Plan review. 

I th ink 
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24.0 VISUAL SIGHTINGS 

CERNAN Countdown - It w a s  dark and we d i d n ' t  s ee  anything u n t i l  S-IC 

i g n i t i o n ,  The CDR and t h e  CMP could see  out t h e i r  s m a l l  windows 

i n  t h e  BPC t h e  glow of i g n i t i o n  p r i o r  t o  l i f t - o f f .  

Powered f l i g h t  - During t h e  a c t u a l  powered f l i g h t  of t h e  S-IC 

you could not see  anything at a l l .  You couldn' t  s ee  out t h e  

cockpi t ,  as w e  had t h e  l i g h t s  up f a i r l y  b r i g h t .  A t  s taging,  

t h e  S-IC shut  down, something t h a t  you don' t  s ee  i n  t h e  day- 

l i g h t  i s  t h a t  t h e  f i r e b a l l  overtook us. 

EVANS It s u r e  did.  

CERNAN When t h e  S-I1 lit o f f ,  we l i t e r a l l y  f o r  a nanosecond flew 

through t h e  b r igh t  yellow f i r e b a l l  t h a t  was l e f t  over from 

t h e  S-IC. Tower j e t t  was very evident.  You could see  t h e  

f l a s h  and I could see  t h e  e n t i r e  BPC. I could see  underneath 

it. It w a s  lit up underneath. The whole th ing  w a s  lit up. 

I could see  nothing on S-I1 u n t i l  S-I1 shutdown. I could see  

t h e  glow of S-IVB i g n i t i o n .  

it very e a s i l y  could have been t h e  f i r e b a l l  of S-I1 which 

t r i e d  t o  overtake us but  couldn' t  q u i t e  make it.  But t h e r e  

w a s  a glow r i g h t  during t h e  period of S-I1 shutdown t o  S-IVB 

i g n i t i o n .  During t h e  S-IVB burn, you could see  t h e  glow of 

t h e  aft engines throughout t h e  burn and throughout t h e  o r b i t a l  

I say t h e  glow of S-IVB i g n i t i o n ,  

operation. 
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CERNAN Earth o r b i t  - 

for a mode I1 
( CONT'D)  

I might comment t h a t  t h e  a v a i l a b i l i t y  of stars 

o r  mode I V  abort  w a s  p r e t t y  poor for two reasons.  

Number one: 

b r i g h t .  When we turned t h e  l i g h t s  down i n  t h e  cockpi t ,  I 

could not  p ick  out  d i s t i n c t  cons te l l a t ions  such as Orion, 

which I w a s  planning on using for a mode I V  abor t .  If w e  

would have had an SCS and G&N problem it would have been very 

d i f f i c u l t  t o  p ick  out stars for t h a t  abor t .  

n ight  a d a p t a b i l i t y  because w e  had l i g h t s  very 

EVANS I should mention i n  Earth o r b i t  you couldn' t  see t h e  stars i n  

the  te lescope  i n  t h e  dayl ight  but  they  showed up n ice  and 

b r igh t  and c l e a r  i n  t h e  sex tan t .  I t h i n k  t h a t  i s  probably a 

t y p i c a l  th ing .  

CERNAN When w e  burned out of Earth o r b i t ,  w e  s t a r t e d  t h e  burn i n  

darkness and f l e w  r i g h t  on through a sunr i se  during t h e  T L I  

burn. This w a s  p r e t t y  spectacular .  We shut down i n  dayl ight  

and had no o the r  v i s u a l  s igh t ings  a t  t h a t  poin t  i n  t ime.  

Trans lunar / t ransear th  - A f t e r  CSM separa t ion  from t h e  booster  

and docking with t h e  LM seve ra l  hours l a t e r ,  w e  could see  

something which may have been t h e  S- IVB or SLA panels .  A s  

soon as we turned around f o r  docking I could see  t h r e e  of  t h e  

four  SLA panels  tumbling slowly i n  space. This i s  not unusual. 

That s been seen before .  
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EVANS I never d id  see  a SLA panel .  

CERNAN There seemed t o  be an awful l o t  of p a r t i c l e s  with us cont inual ly  

throughout t h e  f l i g h t ,  both i n  t r a n s e a r t h  and t r ans lunar  coast  

and i n  lunar o r b i t .  

from t h e  RCS. Others were from dumped res idues .  They seemed 

t o  be hanging around t h e  LM as a r e s u l t  o f  p u l l i n g  i n  and out  

of t h e  S-IVB and they were always small p a r t i c l e s .  

i n i t i a l l y ,  were p ieces  of Mylar from t h e  S-IVB LM separa t ion .  

The o thers  were j u s t  l i k e  small dump c r y s t a l s  o r  residue.  On 

t h e  LM, p a r t i c u l a r l y ,  when you f i r e  t h e  RCS you could s e e  t h e  

RCS res idue .  

These p a r t i c l e s  were obviously res idue  

Some, 

EVANS That res idue  from t h e  RCS d i d n ' t  look a l o t  d i f f e r e n t  than a 

waste-water dump. 

CERNAN That ' s  r i g h t ,  except t h a t  i t ' s  l e s s  dense. 

EVANS Entry - J u s t  t h e  f i r e b a l l ,  and t h e  f i r e b a l l  i s  a l o t  b r igh te r  

than I thought it w a s  going t o  be.  

had sunglasses.  

window j u s t  s h o r t l y  a f t e r  t h e  .O5g when you start  picking up 

t h e  g r e a t e s t  por t ion  of t h e  f i r e b a l l .  

l a s t e d  f o r  maybe 30 t o  40 seconds. 

accustomed t o  t h e  br ightness  o r  t h e  br ightness  decreased. 

From t h a t  point  on, I could s e e  t h e  instrument panel.  

I almost wish I would have 

It was r e a l l y  b r igh t  out of t h e  rendezvous 

That br ightness  only- 

Then e i t h e r  you became 

Long 
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EVANS a f t e r  t h e  br ightness  of  the  f i r e b a l l  decreased, I could look 

back up through t h e  rendezvoi_zs window and see what t o  me w a s  
( CONT'D) 

kind of l i k e  a tunne l  with. a b r i g h t  spot  i n  t h e  middle of t h e  

tunne l .  Way down t h e  tunne l ,  way back behind, I could see 

t h e  f i r e b a l l .  

CERNAN The only unusual s i g h t i n g  I can r e c a l l  during landing o r  

recovery i s  when t h e  C M P  looked out t h e  window and s a w  t h e  

supe r s t ruc tu re  of an a i r c r a f t  c a r r i e r  and s a i d ,  "Oh, we've 

got a t i n  can with us . ' I  

EVANS Well, it w a s  kind of foggy on t h e  windows. 

SCHMITT Transearth we had only a s m a l l  c rescent  of an Earth and it w a s  

not f e a s i b l e  t o  do any extensive weather observat ions.  We 

had l i g h t  f l a shes  j u s t  about continuously during t h e  whole 

f l i g h t  when w e  were dark adapted. 

w a s  a f l a s h  on t h e  lunar  sur face .  That one period o f  t i m e  

when w e  had t h e  b l ind fo lds  on f o r  t h e  ALFMED experiment there  

were j u s t  no v is ib . le  flashes, although t h a t  evening, t h a t  

n i g h t ,  before  I went t o  s l eep  I not iced  t h a t  I was seeing t h e  

l i g h t  f l a shes  again.  So, it j u s t  seemed t o  be t h a t  one 

i n t e r v a l  e i t h e r  s i d e  of it where t h e  l i g h t  f l a s h  w a s  not 

v i s i b l e  t o  myself or  t o  t h e  o ther  two crewmen. 

I had one which I thought 
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25.0 PREMISSION PLANNING 

CERNAN Mission p lan  - A l o t  of work went i n t o  t h e  mission p l an ,  wi th  

t h e  r i g h t  people.  I t h i n k  we came out  wi th  a mission p l an  and 

a F l i g h t  P l a n  which w a s  no t  j u s t  a s u i t a b l e  one t h a t  would 

accomplish a purpose, b u t  w a s  a s u i t a b l e  one t o  be  ab l e  t o  f l y .  

EVANS The mission p l an  was taken  ca re  of  by a l o t  of people.  The 

f l i g h t  planning crew insu red  t h a t  every th ing  i n  t h e  mission 

p l an  w a s  taken c a r e  of. And I d id  no t  have t o  p a r t i c i p a t e  i n  

t h a t  p a r t  of it a t  a l l .  

CERNAN Procedura l  changes - I t h i n k  i n  qy experience on p a s t  f l i g h t s ,  

p rocedura l  changes were h e l d  t o  a minimum. 

h e l d  t o  a minimum because we r e s i s t e d  a g r e a t  many of  them, 

p a r t i c u l a r l y  i n  terms of  t h e  l u n a r  su r f ace  a c t i v i t i e s .  Pro- 

cedura l  changes i f  w e  would have allowed them t o  i n f i l t r a t e  

t h e  system, would have been wi th  us r i g h t  up t o  launch da te .  

We put  a cu to f f  on those  s e v e r a l  weeks be fo re  launch,  accepted 

a f e w  of them, and then  f o r c e f u l l y  would not  accept  any unless  

abso lu t e ly  mandatory a f ter  t h e  las t  3 weeks. That w a s  t h e  key 

t o  keeping t h a t  F l i g h t  Plan and t h e  l u n a r  su r f ace  procedures 

i n t a c t .  

I t h i n k  they  were 

Mission r u l e s  and techniques - I don' t  t h i n k  t h e s e  changed 

from any of  t h e  previous f l i g h t s .  
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EVANS 

CERNAN 

EVANS 

S CHMITT 

I don ' t  t h i n k  so  e i t h e r .  

They were i n  good shape and followed q u i t e  we l l .  

p l ace  w e  exe rc i sed  a s l i g h t  d i f f e r e n t  approach i n  mission rules 

was t h e  f a c t  t h a t  we had a D O I- 1  which d i d  not  t a k e  us down t o  

t h e  m i n i m u m  a l t i t u d e  t h a t  we had gone t o  i n  t h e  p a s t  and t hen  

a D O I- 2  i n  t h e  LM. 

The only  

Let me go back t o  t h e  F l i g h t  Plan here .  

f i r s t  t ime we've ever  t r i e d  t h i s  from t h e  command module s tand-  

po in t  anyhow. This was t h a t  each person respons ib le  for a 

s e c t i o n  of t h e  F l i g h t  P lan ,  whether it was from LO1 t o  DO1 or 

D O 1  t o  c i r c ,  w a s  brought down t o  t h e  Cape and u t i l i z e d  on t h e  

s imula tor  console while  I o r  t h e  backup crew ran through t h e  

I t h i n k  t h i s  w a s  t h e  

pre l iminary  F l i g h t  Plans be fo re  they  were even i n  t h e  p r i n t  

s t a g e ,  

Plan. They could s e e  t h e  problems involved and we worked 

t o g e t h e r  t o  ge t  a good plan.  This took a day t o  a day and a 

h a l f  a t  a t ime.  I th ink  it w a s  well worthwhile. 

We e s s e n t i a l l y  were debugging t h e i r  p a r t  of t h e  F l i g h t  

There were periods of some d i f f i c u l t y ,  p r e f l i g h t  p a r t i c u l a r l y ,  

i n  t h e  a r e a  of medical requirements and i n  some last- minute 

poss ib l e  s c i e n t i f i c  requirements p a r t i c u l a r l y  on t h e  samples,  

bu t  every th ing  seemed to get reso lved  s a t i s f a c t o r i l y .  I c a n ' t  
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SCHMITT t h i n k  o f  anything t h a t  was not  handled very w e l l  by t h e  support  

crew, Bob Parker  i n  t h e  sc ience  area, and Gordy F u l l e r t o n  and 
( CONT'D) 

Bob Overmyer i n  t h e  ope ra t iona l  areas. I guess t h e  b igges t  

s i n g l e  area that  took t i m e  was t h e  CMF"s dea l ings  wi th  t h e  

lunar sounder. Most of  our ALSEP changes were a l l  taken ca re  

of p r i o r  t o  our t r a i n i n g .  

t hey  w e r e  taken c a r e  of e a r l y  i n  t h e  t r a i n i n g  cyc le .  

We had a few minor sugges t ions ,  b u t  

Mission rules and techniques were f a i r l y  w e l l  def ined  very 

e a r l y  by P h i l  Sha f fe r  and h i s  crowd i n  t h e  techniques area. 

The mission rules as defined by J e r r y  G r i f f i n  a n d ' h i s  people 

were a l l  i n  t h e  r i g h t  d i r e c t i o n  i n  t ha t  t hey  enhanced t h e  

p r o b a b i l i t y  of  making a landing  i n  a succes s fu l  mission. 

r e a l l y  never had t o  exe rc i se  any o f  t h e  mission r u l e s  i n  an 

abnorma1wa;y. 

We 

I t h i n k  t h a t  t h e  one time t h a t  a mission r u l e  

tended t o  be  a c o n t r o l l i n g  f a c t o r  was i n  t h e  l i m i t a t i o n  on 

the work at s t a t i o n  4, Shorty Cra te r .  

walkback c o n s t r a i n t  and te rmina ted  tha t  work a f t e r  only 

35 minutes. Another 30 minutes there  would have been extremely 

valuable. 

phenomena exposed a t  t h a t  c r a t e r  t h a t  can be understood. 

We were up aga ins t  t h e  

I hope t h a t  w e  got enough information on t h e  
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26.0 MISSION CONTROL 

CERNAN I th ink  t h e  GO/NO GOs and t h e  performance of t h e  CAPCOMs was 

outstanding.  They gave us each GO, both CM and LM. 

were no NO GOs,  so  we rece ived all GOs. 

We received our updates on t i m e .  I don ' t  th ink  t h e r e  w a s  any 

concern or problem t h e r e .  Consumables i n  both vehic les  were 

nominal or b e t t e r  than nominal. 

There 

Everything w a s  nominal. 

Oxygen - We had p lenty  of oxygen i n  both veh ic l e s .  

E l e c t r i c a l  power - We had p lenty  of e l e c t r i c a l  power i n  both 

vehic les  . 

The RCS f'uel i n  t h e  se rv ice  module w a s  w e l l  above t h e  red l i n e  

fo r  t h e  en t i r e  f i rs t  p a r t  of t h e  mission and at or above t h e  

red  l i n e  t h e  l as t  ha l f  of t h e  mission. We went i n  on double 

r ing  i n  t h e  command module and w e  couldn' t  have used very much. 

EVANS I used more f u e l  than  I would have i n  t h e  s imula tor  because 

t h e r e  were always some rates;  cross coupling i n  p i t c h  and yaw 

i n  t h e  command module RCS. 

CERNAN LM RCS - W e  landed with more RCS than  I ' d  ever  seen i n  s imula tor ,  

w e l l  over 80 percent ,  which made me f e e l  good. 
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CERNAN 
( C O N T ' D )  

DPS p rope l l en t  - We landed wi th  between 7 and 9 p e r c e n t ,  which 

i s  fa r  more than  I ' d  ever seen i n  t h e  s imula tor .  

SPS fue l  - I t h i n k  came out j u s t  about r i g h t  on t h e  money. 

d i d  not  make any SPS midcourses on t h e  way home and w e  had 

about 3 percent  i n  each s i d e .  

We 

The key t o  t h e  F l i g h t  P l an  and t h e  key t o  a smooth ope ra t ion  

of t h e  SIM bay i n  l u n a r  o r b i t  wi th  a l l  t h r e e  ind iv idua l s  i n  t h e  

spacecraf t  w a s  t h e  f a c t  t h a t  real-time changes were h e l d  t o  a 

minimum. The F l i g h t  P lan  w a s  s o  w e l l  thought  out and w a s  

working s o  w e l l  t h a t  real- t ime changes w e r e  ve ry  s imple ,  

e x p l i c i t  , and not  t ime consuming. 

EVANS It w a s  an outs tanding  way t o  run a f l i g h t .  Communications 

were always good. 

CERNAN The only communications problem w e  had i n  t h e  LM w a s  r i g h t  

af ter  ascent  when we  l o s t  the  high ga in  where t h e  ground could 

hea r  every th ing  w e  s a i d .  We had a l o t  of no i se  and s t a t i c  i n  

t h e  background and w e  could not  h e a r  anything t h a t  t h e  ground 

said  u n t i l  about 3 minutes i n t o  t h e  f l i g h t .  

SCHMITT Typical ly  outs tanding  suppor t .  The number of ex t racur r icu lum 

hours t h e  LM people and t h e  EECOMs f o r  t h e  CSM i n  p a r t i c u l a r  

put i n  with m e  on Saturdays and o t h e r  times j u s t  t a l k i n g  over  

systems , techniques , and mission r u l e s  w e r e  a major f a c t o r  i n  
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SCHMITT 
( CONT ' D) 

helping me understand and keep up t o  speed. 

they gave me i n  designing t h e  emergency cue cards for t'ne LM 

The he lp  t h a t  

w a s  a major cont r ibut ion  although w e  d id  not use them. Had 

we requi red  them I th ink  it would have gone very w e l l .  I want 

t o  poin t  out t h a t  Dick Thorson was i n s t r u m n t a l  i n  organizing 

t h e  LM and j o i n t  CSM/LM sess ions .  H e  was a major organizer  

for t h e  c rea t ion  and t h e  updating of t h e  emergency cue cards.  

It w a s  my understanding t h a t  some of t h e  th ings  I had hoped 

could b e  done during t h e  f l i g h t  were not  poss ib le  because of 

real-time discussions i n  t h e  Mission Control.  S p e c i f i c a l l y ,  

one of those  th ings  was t o  have a summary of t h e  th inking of 

t h e  science personnel i n  t h e  back room given t o  m e  while  i n  

f l i g h t .  

t ransmitted t o  them verbal ly  and v i s u a l l y  through t h e  t e l e v i s i o n  

The th inking w a s  t o  be  based on t h e  da ta  t h a t  we had 

camera. 

th inking,  but  apparently t h i s  w a s  not  poss ib le .  

t o  th ink  t h a t  i n  t h e  f u t u r e  w e  can look at ways of using t h e  

team approach t o  science inves t iga t ions  i n  space rather than  

depending s o l e l y  on t h e  observat ional  c a p a b i l i t y  and t h e  

i n t e r p r e t a t i v e  capab i l i ty  of t h e  men who are performing t h e  

job.  There is no reason t h a t  I can s e e  not  t o  use a l l  t h e  

b r a i n  power t h a t  i s  ava i l ab le  at any given t a s k ,  and p a r t  of 

t h a t  b r a i n  power is  on t h e  ground. 

I had hoped t h a t  I would have t h e  b e n e f i t  of t h e i r  

I would l i k e  
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27.0 HUMAN FACTORS 

27.1 PREFLIGHT 

CERNAN P r e f l i g h t  h e a l t h  s t a b i l i z a t i o n  and c o n t r o l  program - I guess 

it w a s  adequate. We s t ayed  hea l thy ;  w e  came back hea l thy .  

Medical ca re  w a s  adequate. P r e f l i g h t  t ime f o r  r e s t ,  e x e r c i s e ,  

and s l e e p  i s  something t h a t  only t h e  crew can provide f o r  

because t h e r e ' s  never enough t ime t o  t r a i n .  When t h e r e ' s  

no t  enough t i m e  t o  t r a i n ,  then  t h e r e ' s  never  enough t i m e  t o  

g e t  adequate s l e e p ,  res t ,  and exe rc i se .  It r equ i r e s  a c e r t a i n  

amount of scheduling and crew d i s c i p l i n e  t o  ge t  it a l l  i n .  

I b e l i e v e  t h a t  w e  got  it in .  Adequately prepared physiologi-  

c a l l y  f o r  t h e  f l i g h t  at l i f t - o f f .  

Medical b r i e f i n g  and exams - After ex tens ive  p r e f l i g h t  work 

f o r  s e v e r a l  months p r i o r  t o  t h e  exams, I th ink  t h a t  t hey  even- 

tually ran  r e l a t i v e l y  smooth wi th  t h e  except ion of a f e w  m i s -  

conceptions over t h e  use of t h e  lower body negat ive  p re s su re  

i n  t h e  C M P ' s  G-suit garment , which eventua l ly  got  resolved.  

Ea t ing  h a b i t s  and amount of  food consumption. P r e f l i g h t  - 

I t h i n k  t h e  crew has no g r ipes .  We were s a t i s f i e d .  

EVANS It w a s  good. 
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CERNAN The medical department w a s  s a t i s f i e d  and we were sa t i s f ied .  

SCHMITT I pe r sona l ly  did not  f i n d  any g r e a t  d i f f i c u l t y  working out  o r  

adhering t o  t h e  requirements .  Medical c a r e ,  although a very 

l i m i t e d  requirement ,  w a s  good. 

t i o n s  t h a t  r eac t ed  as they  always had,  and w e  were able over 

a per iod  of 10 days o r  two weeks t o  g e t  t hose  c l ea red  up. 

I had a couple of s i n u s  in fec-  

Time f o r  e x e r c i s e  w a s  probably less than  it should have been ,  

although I was ab le  t o  g e t  a good workout about every o t h e r  

day i n  add i t i on  t o  t h e  workouts w e  go t  as a normal course of 

our  EVA t r a i n i n g .  Eventual ly Tex s t a r t e d  scheduling a p r e t t y  

normal schedule t i m e  i n  t h e  l a t e  af te rnoon f o r  e x e r c i s e .  That 

helped as a r*eminder t o  s e e  t h a t  t h a t  exe rc i se  w a s  ob ta ined .  

It i s  hard ,  a t  leas t  i n  t h e  luna r  t r a i n i n g  program, t o  g e t  i n  

exe rc i se  per iods  during t h e  day. Q u i t e  f r equen t ly ,  t h e  exer-  

c i s e  w a s  done i n  t h e  KSC g y m  at  n igh t .  Rest and s l e e p  i s  an 

ind iv idua l  t h i n g .  I made a p a r t i c u a l r  e f f o r t  t o  always g e t  as 

much as I poss ib ly  could and never g e t  behind t h e  power curve 

on rest .  My personal  experience i s  t h a t  I tend  t o  g e t  co lds  

and r e s u l t i n g  s inus  i n f e c t i o n s .  
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SCHMITT Medical b r i e f i n g  w a s  good. The exams seemed t o  go very w e l l  
( C O N T ' D )  

i n  qy es t ima t ion .  They were as expedi t ious  as poss ib l e  under 

t h e  circumstances.  I t h i n k  t h e  ope ra t iona l  medical personnel  

who c a r r i e d  out t h e  exams are t o  b e  complimented i n  t h e i r  e f f o r t s  

t o  see t h a t  t h e  exam w a s  as p a i n l e s s  and as e f f i c i e n t  as 

% 

poss ib l e .  This should a l s o  inc lude  the p o s t f l i g h t  exams on t h e  

Tic onderoga . 

Eat ing  h a b i t s  and t h e  amount of food consumption were normal 

except dur ing  those  per iods  when w e  were on t h e  i n f l i g h t  food 

p r i o r  t o  launch. Those t imes tended t o  decrease my a p p e t i t e ,  

although t h e  food w a s  c e r t a i n l y  t o l e r a b l e .  It w a s  no t  poss ib l e  

f o r  me t o  eat . t h e  amount of  food t h a t  w a s  provided f o r  me. 

This  a l s o  app l i ed  t o  space work i n  t h e  case of t h e  i n f l i g h t  

e a t i n g .  Although I d i d  not eat everything t h a t  w a s  a v a i l a b l e  

i n  qy food packages, I apparent ly  needed t o  i f  I wanted t o  

avoid l o s i n g  w e i g h t .  My a p p e t i t e  w a s  down and I had a l o s s  of  

weight .  A t  t h e  t i m e  of t h i s  record ing ,  my weight has  not  y e t  

gone up t o  p r e f l i g h t  l e v e l s ,  which may have been a l i t t l e  h igh .  

f 
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27.2 FLIGHT 

CERNAN Appet i te  and food preference.  

EVANS Appeti te  i n- f l i g h t  versus 2-week p r e f l i g h t  - I don’t t h i n k  

t h e r e  was any change f o r  m e  a f t e r  t h e  first  day and a h a l f .  

CERNAN My a p p e t i t e  normally i n f l i g h t  , based upon p a s t  experience , 

w i l l  decrease markedly versus nominal p r e f l i g h t  a c t i v i t y .  

Everything e l s e  be ing  c o n s i s t a n t l y  nominal, I would probably 

have t o  fo rce  myself t o  e a t  because t h e  requirement i s  t h e r e  

t o  have t h a t  energy and food, but  t h e  a p p e t i t e  would not  neces- 

s a r i l y  be t h e r e .  This i s  j u s t  t y p i c a l  of  me .  I n  t h i s  p a r t i c -  

ul-ar case ,  t h e  food as expected, produced a g r e a t  dea l  of  gas.  

For t h e  f i r s t  p a r t  of t h e  f l i g h t ,  it w a s  unpassable gas which 

r e s u l t e d  i n  a b i g  f o o t b a l l - l i k e  knot i n  t h e  stomach which 

ranged i n  degree from inconvenience t o  annoyance t o  d i s t u r b i n g  

and downright p a i n f u l  i n  some cases .  That a l s o  degraded t h e  

a p p e t i t e  because every t ime I a t e  it j u s t  s t imu la t ed  t h i s  

p a r t i c u l a r  problem. 

Difference notab le  i n  food t a s t e s  i n f l i g h t  versus p r e f l i g h t  - 
I t h i n k  t h e  g r e a t e s t  d i f f e r ence  i s  t h a t  t h e r e  i.s always some 

gas i n  t h e  water.  One of t h e  b igges t  problems i n  p r e f l i g h t  
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CERNAN i s  t h a t  you always have someone l i k e  R i t a  Rapp t o  prepare  
( CONT 1 D) 

them and t h e  inconvenience p a r t  of t h e  job i s  done. 

EVANS I d i d n ' t  n o t i c e  any rea l  d i f f e r e n c e  i n  food t a s te  i n  f l i g h t  

versus p r e f l i g h t .  To m e ,  t h e  w e t  packs t a s t e  l i k e  canned 

food, and t h e  rehydra tab les  had a b e t t e r  t a s t e .  

CERNAN It i s  obviously a very i n d i v i d u a l i s t i c  t h ing .  

EVANS That ' s  r i g h t ;  i t ' s  an i n d i v i d u a l  t h i n g ,  and I don ' t  t h i n k  it 

makes any d i f f e rence  whether from t h e  f i r s t  day on. 

CERNAN Your food preference  changes as t o  how you f e e l  t h a t  day. If 

you see a package of  shrimp c o c k t a i l  t h a t  doesn ' t  look very 

good, you don ' t  rehydra te  i t ;  you don't  want t o  e a t  it. 

as far as I ' m  concerned, I could e a t  1 0  wetpacks t o  every 

rehydra tab le  pack. 

And, 

EVANS The f i r s t  days when I r e a l l y  d i d n ' t  f e e l  l i k e  e a t i n g ,  I r e a l l y  

d i d n ' t  w a n t  t h e  wetpacks. I would r a t h e r  rehydra te  something, 

because,  t o  m e ,  it had a b e t t e r  t a s te ,  because it d i d n ' t  smel l  

I guess. The s m e l l  o f  t h e  wetpacks, when I r e a l l y  wasn ' t  

hungry, and s t i l l  acc l imat ing  t o  zero-g f l i g h t  on t h e  first, 

day t h e r e ,  d i d n ' t  appeal t o  m e  a t  a l l .  
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CERNAN I ' m  going t o  say again t h a t  t h e  s i z e  of food po r t ions  and 

meal po r t ions  i s  a s u b j e c t i v e  i n d i v i d u a l  t h ing .  As  f a r  as 

I ' m  concerned, t h e  food po r t ions  are e n t i r e l y  t o o  g r e a t .  The 

e n t i r e  m e a l  po r t i ons  were t o o  g r e a t  and t o o  l a r g e .  I l o s t  

my 9 pounds. I p red ic t ed  I ' d  l o s e  somewhere between 8 and 

10 pounds, and I j u s t  don ' t  f e e l  l i k e  I can eat as much food 

as t h e r e  was t o  e a t  on t h a t  f l i g h t .  Even though I a t e  more and 

more as t h e  f l i g h t  progressed,  I very seldom consumed t h e  

e n t i r e  meal t h a t  w a s  p resented  a t  any given t i m e .  

EVANS I n  my case ,  I t h i n k ,  most gene ra l ly ,  I a t e  j u s t  about every- 

t h ing .  However, i f  you d i d n ' t  have t ime,  which, i n  MY case ,  it 

seemed t o  me l i k e  t h e r e  were t imes when I r e a l l y  d i d n ' t  have 

time - once you g e t  a l l  t h a t  s t u f f  ready and it g e t s  on through 

t h e r e ,  you r e a l l y  don ' t  have t ime t o  eat everything.  

hope fu l ly ,  t r y  t o  ge t  every th ing  made and have t ime t o  go 

ahead and f i n i s h  every th ing  except maybe one package. 

So you, 

CERNAN Food p repa ra t ion  and consumption - Programs wi th  rehydra t ion  

(mixing and gases )  - There i s  gas i n  a l l  t h e  w a t e r ,  and t h e r e  

appears t o  be a l i t t l e  more i n  t h e  h o t  than  i n  t h e  cold.  W e  

added more water  than  w a s  c a l l e d  f o r  t o  make up f o r  t h e  amount 

of gas i n  t h e  food. When I a te  t h e  food o r  drank t h e  beverages 

with gas i n  it , I could expel  it through my t e e t h ,  and no t  
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CERNAN drink t h e  gas ,  and s t i l l  ge t  t h e  l i q u i d s  out of t h e  rehydrat- 
( CONT'D) 

ables .  I don' t  r e a l l y  f e e l  I drank or ate much gas out  of 

t h e  water ,  by comparison t o  what I could i f  I j u s t  swallowed 

everything t h a t  w a s  i n  t h e  package. 

EVANS I n  my case ,  I swallowed everything. I never consciously t r i e d  

t o  sepa ra te  t h e  bubbles and t h e  water.  I guess i f  you got an 

obvious bubble on t h e  t h i n g ,  you normally don' t  swallow bubbles; 

a t  l e a s t ,  I don't  t h ink  I did.  I n  t h e  spoon-bowl packages, 

i f  you had a bubble i n  t h e r e ,  when you opened it up ,the bubble 

was gone, s o  t h e r e ' s  no problem with t h e  spoon-bowl packages. 

I n  spoon-bowl packages, t h e  bubbles a l l  developed i n  one b i g  

bubble, and you could break t h a t  one and have no problem a t  

a l l  wi th  t h e  gas i n  it. The ho t  water had more gas bubbles 

than  t h e  drink gun, Maybe they were smaller bubbles; l e t ' s  

put  it t h a t  way. 

CEFU'JAN Food temperature - There's no quest ion t h a t  t h e  hot  water ,  and 

it w a s  a l w a y s  h o t ,  w a s  an exce l l en t  way of preparing t h e  

rehydratables t h a t  a re  des i r ab le  hot .  

not  have t h e  p r i v i l e g e  of hot  water ,  and t h e  d i f f e rence  i n  

e a t i n g  LM food with cold water ,  a f t e r  e a t i n g  some of  t h a t  

n i ce  hot-water food i n  t h e  command module, was very evident .  

There are some of those  wetpacks (hamburgers, beef  steaks,  

I n  the  LM, you d i d  



CERNAN what have you) t h a t ,  some way o f  h e a t i n g  them up, an oven or 

some o t h e r  way, would inc rease  t h e  p a l a t a b i l i t y  o f  t h e  food 
( CONT'D) 

immensely. 

EVANS Let m e  second t h a t  s ta tement ,  f o r  sure. 

CERNAN Ef fec t  o f  w a t e r  f l a v o r  and gas content  on food - I don ' t  t h i n k  

t h e  f l a v o r  w a s  any d i f f e r e n t  than  what we've seen i n  the pas t .  

The rehydra tab les  a r e  very c l o s e l y  a t tuned  t o  t h e  t a s te  and 

f l a v o r  of r e g u l a r  t a b l e  food, bu t  t h e y ' r e  never q u i t e  t h e  same. 

Use of spoon-bowl packs. We used those  q u i t e  f r equen t ly ,  and 

I thought ,  f o r  t h e  most p a r t ,  they  worked out  very we l l .  We 

d id  something d i f f e r e n t  wi th  t h e  soups o r  t h e  more l i q u i d  

spoon-bowl packs. 

e a t i n g  soup wi th  a spoon, w e  j u s t  cu t  o f f  t h e  end from which 

you rehydra te  them and suck them ou t .  The lumpy foods,  l i k e  

t h e  po ta toes ,  we o f  course ate  w i t h  a spoon. 

In s t ead  of  a c t u a l l y  opening them up and 

EVANS Let me make one o the r  comment about t h e  spoon packs,  t h e  c e r e a l  

po r t ion  of  i t .  I d i d n ' t  f e e l  l i k e  I wanted. t o  suck t h e  c e r e a l  

out through a l i t t l e  ho le  i n  t h e  t h i n g ,  s o  I always opened 

those  up. I n  gene ra l ,  t hose  seemed t o  be t h e  ones,  i n  o rde r  

t o  ge t  them proper ly  rehydra ted ,  you ended up w i t h  t h e  b i g g e s t  

bubble i n  t h e  middle of it. So every t ime you t r i e d  t o  open 
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EVANS one of those  th ings ,  it was a messy operat ion.  When you f i r s t  
( CONT ' D ) 

opened i t ,  it had a tendency t o  run r i g h t  up t h e  edge. If 

you t r i e d  t o  open it slowly, it would d e f i n i t e l y  run up t h e  

edge. If you t r i e d  t o  open it fas t ,  you'd almost push it out.  

CERNAN The o the r  t h i n g  about spoon-bowls - when you were f i n i s h e d  

and you put  t h e  germicidal t ab le t  i n  them and you t r i e d  t o  

s e a l  them up, they 'd  have a tendency t o  produce waste along 

t h e  s e a l i n g  edge. 

o f f ,  or you'd have bubbles of soup or whatever was i n  t h e  

Then you'd have t o  suck it o f f  o r  wipe it 

spoon-bowl f l o a t i n g  around. 

Opening a can - Puddings and nonliquids were f i n e ,  bu t  when 

you come t o  t h e  mixed f r u i t s  o r  t h e  peaches, or t h i s  type  of 

t h i n g  where you have l i q u i d ,  those  cans a r e  g rea t  once you 

get  them open. 

you break it i n t o  t h e  can, and i t ' s  not, t h a t  t h e  can i s  pres- 

sur ized .  You break it i n t o  the  can, you reduce t h e  amount of 

volume, and you force  l i q u i d  out.  It comes o f f  t h e  can i n  

bubbles and you have a mess. You end up having t o  be very 

ca re fu l .  

inward, you'd reduce t h a t  mess. 

The t h i n g  about it i s  when you break t h e  s e a l ,  

I f  those  cans would open e n t i r e l y  outward i n s t e a d  of 

EVANS I f i n a l l y  got t o  where I could s t i c k  t h e  can i n  nly mouth and 

open t h e  can with nly t e e t h .  
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CERNAN And he sucked t h e  j u i c e  out as he opened i t ,  which i s  a very 

poor way of doing it. 

EVANS Poor, and k ind  of ha rd  on your t e e t h .  

CERNAN Food b a r  usage during EVA pe r iod  - The CDR and t h e  LMP found 

t h e i r  use very g r a t i e i n g ,  very easy t o  use. The CDR, f o r  t h e  

most p a r t ,  ate from h a l f  t o  three- quar te rs  of  h i s  food bar each 

EVA. The LMP r e a l l y  hard ly  ate any of h i s  at a l l .  

Food waste stowage. Function of germic ida l  t a b l e t  pouch. 

We always had a couple of pouches around t h e  s p a c e c r a f t ,  s tuck  

i n  corners ,  so t h a t  we could g e t  t o  them every t i m e  we wanted 

t o .  We had t h e  Skylab waterbags on board,  and we had t h e s e  

small l i t t l e  valves i n  t h e  waterbags. 

t h e  second day of t h e  mission on, a l l  t h r e e  crewmen, (when we 

drank j u i c e s  , r e g u l a r l y  prepared j u i c e s )  , would rehydra te  them 

w i t h  t h a t  same valve t h a t  w e  had on t h e  water  package. Rather 

than  cu t  t h e  o t h e r  end of  t h e  j u i c e  bag o f f  and suck t h e  j u i c e  

out through a f l a t  p l a s t i c  end, we'd use t h a t  Skylab waterbag 

va lve ,  pu t  it i n  t h e  same ho le  which we rehydra ted  t h e  j u i c e s  

out o f ,  and dr ink  it t h a t  way. 

e a s i e r  t o  d r ink ,  and. convenient t o  consume. And, I recommend 

t h a t  Skylab waterbag f o r  a l l  t h e  j u i c e s .  I t ' s  a nea t  l i t t l e  

bag. 

So I t h i n k  from about 

We found it was l e s s  messy, 
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EVANS It su re  is .  I t ' s  a neat  bag; i t ' s  one less  cut  on t h e  t h i n g ;  

and i t ' s  grea t .  

CERNAN Food waste stowage - W e  used germicidal  t a b l e t s  i n  most a l l  

t h e  foods. We passed up a f e w  j u i c e s  sometimes, because i n  

dr inking j u i c e s  t h e  way w e  jus t  described,  you had t o  cut  o f f  

another  corner  of t h e  j u i c e  bag i n  order  t o  ge t  t h e  germicidal 

t ab l e t  in .  

EVANS I never d id  put  one i n  t h e  j u i c e  bag. 

CERNAN I put  some i n  some of them. 

Undesirable odors - I don' t  t h ink  t h e r e  were any undesirable 

food odors. 'They were overwhelmed by t h e  u r ine  and feces 

odors and t h e  gas odors i n  t h e  spacecraf t .  

Quant i ty  of food eaten on lunar surface  - I th ink  probably t h e  

a p p e t i t e s  on t he  lunar surface  w e r e  very good. It d i d  not 

appear t h a t  t h e  food w a s  packaged ind iv idua l ly  f o r  CDR and 

LMP, s o  w e  broke out t h e  food f o r  t h a t  day, l a i d  it on t h e  

table ,  and had a family dinner  out of what w a s  t he re .  

Quant i ty  of food discarded on luna r  sur face  p r i o r  t o  l i f t - o f f  - 

I don't  t h ink  we discarded any uneaten food on t h e  luna r  sur- 

face ,  although w e  d i d  leave  some uneaten food i n  t h e  luna r  

module p r i o r  t o  j e t t i s o n ,  but  not  very much. 
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CERNAN Water - Chlorine tas te  and odor - We never had a ch lo r ine  
(CONT'D) 

t a s t e  i n  t h e  water, and w e  d i d  c h l o r i n a t e  every n igh t  p r i o r  

t o  going t o  bed. 

Iod ine  t a s te  and odor - The LM water  was good. We d i d  not  

take a f i l t e r .  

Phys ica l  discomfort of gas i n  water  - I t h i n k  t h e  LM water had 

q u i t e  a b i t  l e s s  gas a f t e r  t h e  f i r s t  cupfu l  taken  out  of t h e  

LM descent water.  I t h i n k  we had much less gas i n  t h e  LM 

water  than  i n  t h e  command module. 

EVANS The only comment I want t o  make i s  t h a t  t h e  gas/water sep- 

a r a t o r  t h a t  you s t i c k  on t h e  food prepa ra t ion  bags always 

leaked  l i k e  a s ieve .  You had t o  keep t h e  cap on it at a l l  

t imes ;  otherwise,  you'd end up with a b i g  b lob  of water on it. 

The cap w a s  q u i t e  e f f e c t i v e ,  though, i n  s topping  t h a t  b lob  

of water  from forming. 

CERNAN I n t e n s i t y  of  t h i r s t  on mission - I t h i n k  t h e  known need f o r  

s t a y i n g  hydrated w a s  t h e r e .  Although I drank more and more 

water as t h e  mission went on,  I t h i n k  t h a t  t h e r e  was never 

r e a l l y  a s t r o n g  i n t e n s i t y  of t h i r s t  t h a t  plagued m e ,  except on 

t h e  l u n a r  su r f ace  a f ter  w e  got back i n  t h e  lunar module and 

I found myself dr inking  water  con t inua l ly  out  o f  t h e  w a t e r  
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CERNAN gun, p r i o r  t o  EVA and post-EVA. So, I t h i n k  I consumed, on 
( CONT'D) 

an average,  probably tw ice  as much water i n  t h e  LM p e r  day 

as I d i d  i n  t h e  command module. 

EVANS I w a s  h u s t l i n g  around doing a l o t  more phys i ca l  a c t i v i t y  i n  

p repa ra t ion  f o r  t h e  EVA, and at t h a t  p o i n t  i n  t i m e  I w a s  

t h i r s t y .  I wanted t o  have a dr ink  a l l  t h e  t i m e .  But t h e  r e s t  

of t h e  t i m e  I r e a l l y  wouldn't g e t  t h a t  t h i r s t y .  But,  you just 

f e l t  l i k e  you ought t o  have a dr ink  of  water, and you'd dr ink  

as much as you could. 

CERNAN Work-rest s l e e p  - D i f f i c u l t y  i n  going t o  s l e e p  - I t h i n k  a l l  

t h r e e  crewmen experienced vary ing  degrees of d i f f i c u l t y  wi th  

going t o  s l e e p ,  and a l l  t h r e e  crewmen u t i l i z e d  Seconal a t  one 

time or another .  The commander probably had t h r e e  Seconals ,  

and they  were a l l  taken p r i o r  t o  h i t t i n g  t h e  l u n a r  su r f ace .  

The CDR d i d  not  t a k e  any Seconal,  t o  t h e  b e s t  o f  h i s  r e c c l l e c -  

t i o n ,  on t h e  l u n a r  su r f ace  o r  any t ime t h e r e a f t e r .  I got 

e x c e l l e n t  s l e e p  when I d i d  t a k e  a Seconal ;  when I d i d  not  t a k e  

a Seconal ,  sometimes I got  e x c e l l e n t  s l e e p ,  sometimes I got  

marginal  s l eep .  

EVANS I t h i n k  I probably took Seconal more than  anybody up t h e r e .  

I ' d  have t o  look i n  t h e  F l i g h t  Plan t o  f i n d  out  f o r  s u r e  how 

many days I d i d  not  t ake .  But I ' m  guessing 4 or 5 days I 
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EVANS 
(CONT'D) 

probably d i d  not  take Seconal,  t h e  rest; of t h e  t i m e ,  I d id .  

And, most of t h e  t i m e  when I d id  t a k e  Seconal,  I would s l e e p  

f o r  3 t o  4 hours s t r a i g h t  - j u s t  go t o  bed and go t o  s l e e p  

r i g h t  off t h e  bat - s l e e p  f o r  3 or 4 hours and t h e n  k ind  of 

wake up, off and on, from t h a t  poin t  on. Normally, when I'm 

around h e r e ,  I requi re  about 7 hours of s l eep  p e r  n i g h t ,  and 

every once i n  a while 8,  i n  order  t o  feel  rea l  good. Up t h e r e ,  

it seemed t o  m e  l i k e  I could g e t  by q u i t e  adequately on 6 hours 

with no problem at a l l .  

CERNAN The s l eep  r e s t r a i n t s  were used every n igh t  i n  t h e  command 

module by two crewmen when t h e r e  were t h r e e  men i n  t h e r e .  

t h i r d  man s l e p t  up i n  t h e  couches. 

quate to he lp  keep t h e  temperature comfortable. 

The 

I thought they  w e r e  ade- 

EVANS When I w a s  solo, I always s l e p t  i n  t h e  s l eep  r e s t r a i n t  i n  t h e  

capsule. The f i r s t  n igh t  I put  t h e  l a p  b e l t  on j u s t  t o  keep 

me from f l o a t i n g  all over t h e  th ing .  The rest of t h e  t i m e  I 

d i d n ' t  even bother  with t h e  l a p  be l t ;  j u s t  jumped i n  t h e  bag 

and f l o a t e d  wherever I happened t o  f l o a t  around t h e  spacec ra f t .  

CERNAN Tha t ' s  t h e  same th ing  t h a t  I d id  when I w a s  s leeping  up i n  t h e  

couches with t h r e e  men i n  t h e  spacec ra f t .  

r e s t r a i n t  on and f l o a t e d  around. It d i d n ' t  bother  m e  at all. 

In t h e  LM, although n ~ y  hammock w a s  as t i g h t  as it would s t r e t c h ,  

I just put  t h e  
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CERNAN it s t i l l  rested upon t h e  s u i t s  i n  1/6g, which w a s  no problem. 

I thought it w a s  extremely comfortable sleeping and, as f a r  as 
( CONT 'D) 

I know, t h e  LMP had no problems with t h e  s leep r e s t r a i n t s .  A 

very good way t o  s leep i n  t h e  LM, considering t h e  t i g h t  quar ters .  

The bes t  th ing we d id  w a s  shorten t h a t  f i r s t  day after launch, 

pa r t i cu la r ly  i n  l i g h t  of t he  delay, and put us on a reasonable 

Houston work-sleep cycle. It gave us s o r t  of an e x t r a  day t o  a 

mission, but it put us on a very compatible work-sleep cycle,  

and it kept t h a t  f i r s t  day t o  a minimum and s e t  t h e  r e s t  of 

t he  days keeping pace with it. I f e l t  very strongly t h a t  we 

get  8 hours of s leep period.  

were l a t e  ge t t ing  t o  s leep about 30 or 40 minutes, I requested 

and got an extension of s leep period t h e  next day. 

day had t o  be something very c r i t i c a l ,  l i k e  PDI day, I made 

sure t h a t  at all costs  w e  d i d  ge t  t o  bed and we d i d  get  our 

full 8 hours of sleep.  I th ink t h i s  probably paid off more 

than anything e l s e .  

aspects of t h e  mission were complete and we got t o  sleep half  

hour or hour l a t e r ,  I made a decision t h a t  we'd j u s t  s t i c k  with 

the  Fl ight  Plan and ge t  up on time. So it may have shortened 

our sleep period t o  7 hours, 6-1/2 or 7-l/2 hours i n  some cases ,  

but t h a t  worked out f i ne  also.  P r io r  t o  t he  major objectives 

of the  mission, I f e l t  very strongly about preserving t h a t  

8 hours, and we did. 

When t he r e  were days when we 

When t he  

On t h e  way back, a f t e r  t h e  more important 
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EVANS I was going t o  say I agree completely i n  t h a t  you need t o  g e t  

s t a r t e d  as r e s t e d  as you can. 

CERNAN Disturbances - Typical spacecraf t  dis turbances when one man 

moves o r  one man sneezes or when one man does something e lse  - 
every man does it because you j u s t  l i v e  i n  t h a t  k ind  of an 

environment. The CMP is  t h e  only guy t h a t  can s l eep  through 

master alarms, crew a ler ts ,  buzzers ,  anything. About 3 n igh t s  

ou t ,  p r i o r  t o  coming home, he starts  t a l k i n g  i n  h i s  s l e e p .  H e  

w a s  up on t h e  couch on duty t h a t  n i g h t ,  and I heard "Houston, 

Roger" and llHouston, t h i s  i s  America." Then I r e a l i z e d  you 

were t a l k i n g  i n  your s l eep .  

ing he decides t o  m a k e  an SPS burn? 

long l i s t e n i n g  t o  him. 

And then  it dawned on m e ,  suppos- 

I s tayed awake a l l  n i g h t  

CERNAN Exercise - I th ink  t h e  frequency of exerc i se  on t h e  way out  w a s  

more cons i s t en t  than on t h e  way back. 

on t h e  way o u t ,  f o r  periods ranging from 10 minutes t o  30 min- 

utes  on an ind iv idua l  b a s i s .  

w a s  p r e t t y  good. I n  some cases,  t h e  h e a r t  rate  could be moni- 

t o r e d  on t h e  ground; i n  o the r  cases it w a s  no t .  But i n  m e a s-  

uring your Own h e a r t  rate on board, I th ink  for t h e  most p a r t  

we all got  up, cons is t ing  for periods of  t i m e ,  t o  110 t o  

120 beats pe r  minute. 

t h e  e x e r c i s e r  for a couple of days on t h e  way out .  

We exerc ised  every day 

The q u a l i t y  of exe rc i se  I thought 

The e x e r c i s e r  - I th ink  Ron and I used 
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CERNAN We t a l k e d  about t h e  e x e r c i s e r  i n  t h e  spacec ra f t .  It w a s  used 

on t h e  way out t o  t h e  Moon on j u s t  a couple of sepa ra te  occa- 
(CONT'D) 

sions by t h e  CMP and t h e  CDR and it worked adequately. I 

didn't f i n d  any problems with it.  But I th ink  I exercised 

more e f f i c i e n t l y  by s i t t i n g  i n  t h e  commander's couch, holding 

on t o  t h e  arm s t r u t s  very t i g h t l y ,  and holding q s e l f  against 

t h e  LEB bulkhead and running i n  place t o  produce a r t i f i c i a l - g .  

I w a s  working my a r m  muscles and I was running aga ins t  t h e  

bulkhead, which produced force  aga ins t  my l egs .  I could r e a l l y  

run at d i f f e r e n t  speeds and f o r  long dura t ions ,  and t h a t ' s  t h e  

way I did  all my exerc ise .  The LMP d id  h i s  exe rc i se  t h a t  same 

way and he d i d  it on t h e  right-hand couch. I don' t  know how 

he found room t o  move h i s  knees, but  t h a t ' s  where he d id  it.  

SCHMITT I wasn't  t o o  concerned about my l e g s ,  s o  I j u s t  k ind  of l e t  

t h e  l e g s  go. I real ly d i d n ' t  exe rc i se  t h e  l egs  at a l l  except 

for one t i m e .  The rest of t h e  t i m e  I w a s  e s s e n t i a l l y  t r y i n g  

t o  e x e r c i s e  t h e  arms, so  I used t h e  e x e r c i s e r  twice ,  I t h i n k ,  

by grabbing hold  with one hand and p u l l i n g  it through as much 

as I could, back and f o r t h ,  t h a t  way. Then, as Gene d id ,  I 

f igured  out I could grab hold  of t h e  struts on t h e  spacec ra f t ,  

put  my f ee t  up i n  t h e  tunne l  and squeeze t h e  s t r u t s  i n  one way 

and t u r n  t h e  hands around and push them out .  I could r e a l l y  

work up an e x e r c i s e  by j u s t  k ind  of shaking t h e  s t r u t  as much 
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SCHMITT as I could. I could a c t u a l l y  work up a sweat j u s t  doing t h a t  
( C O N T ' D )  

type of operat ion.  

CEFUVAN Muscle soreness during or af ter  f l i g h t  - There w a s  none on 

anyone's p a r t  after t h e  f l i g h t .  As far as I know, c e r t a i n l y  

on my p a r t ,  t h e r e  w a s  none during t h e  f l i g h t  with one excep- 

t i o n  t h a t  I'll mention. I f e l t  (and I don' t  know what t h e  

metabolic assessment is  from t h e  da ta  t h a t  came down) t h a t  

when I got t o  t h e  Moon t h e r e  was l i t t l e  o r  no degradation i n  

my physica l  c a p a b i l i t y  t o  do t h e  job.  

of brea th  nor shor t  of muscle response o r  anything when I got  

I f e l t  n e i t h e r  s h o r t  

t o  t h e  sur face .  The only comment I want t o  make, and maybe 

i t ' s  not muscle soreness ,  i s  t h a t  after t h e  f i rst  EVA, both 

the  LMP's hands and my hands were extremely sore  from all t h a t  

p a r t i c u l a r  type  of hand-dexterity l abor  t h a t ' s  requi red  with 

the  ALSEP and with t h e  d r i l l .  There were no p a r t i c u l a r l y  abra- 

s ive  areas. The f inge r s  and t h e  hands w e r e  j u s t  so re  from 

cont inual  movement, t o  t h e  ex ten t  t h a t  w e  both had, on both 

hands, s eve ra l  b lood- bl is te r- l ike  formations under t h e  f inger-  

n a i l s .  We both f e l t  a discomfort af ter  t h a t  f i r s t  EVA. The 

second EVA, it w a s  less;  t h e  t h i r d  EVA, it w a s  less;  and by 

l i f t - o f f  q y  hands were p e r f e c t .  

anything I had t o  do during t h a t  f i rs t  EVA. I d i d n ' t  even 

know they were sore during t h e  f i r s t  EVA u n t i l  afXer I got  

They d i d  not i n  any way hamper 
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CERNAN 
(CONT'D) 

out of t h e  s u i t .  The second EVA, they  d i d n ' t  hamper anything, 

and t h e  t h i r d  EVA, they got  b e t t e r  s t i l l .  I t ' s  l i k e  maybe 

having a muscle t h a t  needs work and t h a t ' s  what it amounted 

to. And t h e  LMp's were t h e  same way. H i s  were bother ing  him 

t h e  f i rs t  EVA, and t h e  second EVA they were b e t t e r .  It had 

nothing t o  do with t h e  f i t  or s i z e  of t h e  gloves. 

t o  ge t  a p a i r  of gloves,  I would g e t  them f i t t e d  and s i z e d  

If I have 

t h e  same way I got t h e s e  f i t t e d  and s i zed .  

EVANS I ' d  l i k e  t o  mention one th ing  on muscle soreness t h a t  I heard 

about i n  p r e f l i g h t .  I th ink  t h e  soreness i n  t h e  back i s  not  

t h e  lower back. I t ' s  j u s t  t h e  muscles i n  t h e  upper p a r t  of 

t h e  back. I th ink  t h i s  i s  from sleeping.  I don' t  t h ink  i t ' s  

from t r y i n g  t o  hang on t o  something. 

ge t  a re laxed pos i t ion  i n  t h e  f i r s t  p a r t  of  f l i g h t ,  because I 

th ink  i t ' s  hard  t o  pick a re laxed pos i t ion  with your l e g s .  

t end  t o  k ind  of hold  them i n  one pos i t ion  or another .  

on t h e  f l i g h t ,  I d i d n ' t  no t i ce  t h a t  at a l l ,  and I d idn ' t  r e a l l y  

r e c a l l  t r y i n g  t o  hang on t o  something. The only time I can 

r e c a l l  t r y i n g  t o  hang on t o  something i s  during t h e  solo o r b i t  

periods when I w a s  t r y i n g  t o  focus on t h e  camera out t h e  window 

During t h i s  t n e  of an opera t ion ,  I r e a l l y  used my fee t  t o  hang 

on t o  th ings  and nly back wasn't  so re  then.  

I th ink  i t ' s  t r y i n g  t o  

You 

Later ,  

t 

5 
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CERNAN Pe r sp i ra t ion  during nonexercise periods - I don' t  t h ink  t h e r e  

w a s  any on anyone's p a r t .  During exe rc i se  per iods ,  I found 

myself r i g h t  at t h e  th resho ld  of beginning t o  p e r s p i r e ,  bu t  

never r e a l l y  f e l t  l i k e  I w a s .  

I n f l i g h t  o r a l  hygiene - I had no mouth discomfort.  

at l eas t  once a day and probably twice a day, once i n  t h e  morn- 

ing and once a t  n ight .  I never used den ta l  f l o s s ,  and t h e  

toothbrush and toothpas te  were c e r t a i n l y  adequate. 

I brushed 

EVANS It f e l t  l i k e  you needed t o  brush your t e e t h  every now and then.  

I f  I have t o  do it again,  I would g e t  my t e e t h  cleaned p r i o r  

t o  going on t h e  f l i g h t .  I d i d n ' t  t h i s  t i m e  f o r  some reason. 

CERNAN Do you th ink  t h a t  has anything t o  do with your smoking? 

EVANS Maybe it did.  I don' t  know. But it f e l t  l i k e  I r e a l l y  needed 

t o  have t e e t h  cleaned. I f e l t  t h a t  way before f l i g h t  so . 

t h e  f l igh t  has nothing t o  do w i t h  it. Brushing frequency - 
Probably at least two o r ,  most of t h e  t i m e ,  t h r e e  t i m e s  a d a y .  

Never d i d  use den ta l  f l o s s .  The toothbrush w a s  g r e a t ;  I had 

no problems swallowing t h e  toothpas te .  Tasted p r e t t y  good as 

a matter  of f a c t .  

CERNAN Sunglasses or o the r  eye p ro tec t ive  devices - For some s t range  

reason (I would never have be l ieved it) but  I took t he  sun- 

glasses  out of my pocket once, put  them on f o r  about 20 min- 

u tes  , and never used them t h e  e n t i r e  f l i g h t .  
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EVANS The f i rs t  day I didn ' t  use them at all, and my eyes f e l t  a 

l i t t l e  b i t  l i k e  maybe they were g e t t i n g  a l i t t l e  b i t  red  or 

something, j u s t  a l i t t l e  b i t  t i r e d ,  s o  I put some eyedrops 

in .  The next day I got my sunglasses out ,  looked out t h e  

window a couple of t imes,  and then needed t o  look a t  t h e  map 

or something back ins ide .  I put my head down and couldn' t  

see t h e  map, s o  I had t o  t a k e  t h e  sunglasses o f f .  So I f i n a l l y  

s a i d  heck with it. I didn ' t  wear t h e  sunglasses t h e  r e s t  of 

t h e  time. 

f e l t  t h a t  color  w a s  an important p a r t  of it. If I had sun- 

glasses  on I couldn' t  g e t  a t r u e  p i c t u r e  of what t h e  color  i s ,  

so  I d i d n ' t  wear them. 

In  a good por t ion  of t h e  v i s u a l  observations , I 

CEIWAN Unusual or unexpected v i s u a l  phenomena o r  problems experienced - 
I focused during rap id  accelera t ion  or decelera t ion  with no 

problems . 

EVANS No problems with me. 

CERNAN Visual d e t a i l s  - S u n l i t  versus dawn-Sun areas - Let me talk 

surface ,  and you can t a l k  about o r b i t .  Driving t h e  Rover down- 

Sun i n t o  t h e  w e s t  w a s  a very degraded operat ion.  There w a s  no 

way t h a t  you could do any shadowing. We d i d  it for a g rea t  

pa r t  of t h e  t i m e .  You j u s t  had t o  s o r t  of look through t h e  

down-Sun e f f e c t i v e  zero-phase a rea  t o  make su re  you could s e e  
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CERNAN what was coming up. Driving up-Sun, again, was  a degraded 
( CONT ’ D) 

mode of driving. It w a s  very b r igh t .  Everything t h a t  you 

were looking a t  w a s  e f fec t ive ly  washed out .  But when you 

drove up-Sun you had a capabi l i ty  of e i t h e r  shie lding your 

eyes with t h e  hard-cover visor o r  your hand. As soon as you 

d id  t h a t ,  you had absolutely d i s t i n c t  and perfect  v is ion as 

t o  what w a s  ahead of you. It w a s  a case of being able t o  have 

t he  right geometry of the  Sun versus your d i rec t ion  of driving.  

CERNAN Vision without outer  v i sor  during EVA - In e f f e c t ,  I never used 

mine. 

en t i r e  time except when I w a s  i n  t h e  shade and I l i f t e d  my gold 

I used t h e  protect ive  v i sor  and t h e  gold v i sor  almost t h e  

visor .  I hardly ever,  except f o r  occasionally driving i n t o  t he  

Sun mode of operation,  used t h e  hard-cover v i s o r  at a l l .  I 

never used the  s ide  hard-cover v isors  and j u s t  very seldom used 

the  center  h-ard-cover visor.  

Distance judgment versus aerial perspective during EVA - The 

s i z e  and distance you ce r ta in ly  had t o  multiply by a f ac to r  of 

2,  and maybe I would go s o  f a r  as t o  say a f ac to r  of 5 i n  many 

cases,  because the re  are no references on which t o  base s i z e  

or distance.  

W e l l ,  I think t h e  Moon horizon and the  E a r t h  horizon at sun- 

r i s e  and sunset have been discussed i n  d e t a i l  i n  t h e  pa s t ,  but 

there  i s  nothing unusual experienced which I didn’t  expect. 
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CERNAN Eye i r r i t a t i o n  during photos at windaw and EVA - I never wore 
(CONT'D) 

sunglasses and i n  e f f e c t  never had any. I t a k e  t h a t  back. One 

day, p r i o r  t o  PDI day g e t t i n g  i n  t h e  IN, ny r i g h t  eye s t a r t e d  

watering f o r  some reason but  d id  not impair v i s ion .  I put some 

eyedrops i n  it and it seemedto  soothe it. I never d id  anything 

else t o  my eye again u n t i l ,  one day on t h e  way home, I got some 

chlorine i n  i t ,  and I washed it out and put some more eyedrops 

i n  it. Beyond t h a t ,  I had no eye i r r i t a t i o n s  at a l l .  We had 

chlorine all over t h a t  spacecraf t .  That's t h e  way I washed my 

hands everyday, chlor inate  t h e  spacecraf t .  

Helmet v i so r  r e f l e c t i o n s  - I had no p a r t i c u l a r  problems with 

the  helmet. JQ gold v i s o r  got very d i r t y  and dusty and 

scratched up very ea r ly  i n  t h e  f i rs t  EVA, and I cleaned it 8s 

t h e  ground prescribed before each EVA, but  it r e a l l y  d idn ' t  do 

much good. 

d idn ' t  degrade t h e  operations much at a l l .  

I j u s t  learned t o  l i v e  w i t h  i t ,  and i t  r e a l l y  

EVANS Well I th ink most of these  are p r e t t y  much not applicable t o  

lunar-orbit- type s t u f f .  I used your LEVA and I d i d n ' t  even 

not ice  any scratches on t h e  th ing while I w a s  out.  Unless you 

want t o  ta lk  about t h e  eye i r r i t a t i o n s  during t h e  photos at  

the  windows. This was e s s e n t i a l l y  on t h e  f i r s t  day i n  lunar  

o r b i t ,  I think.  And, for some reason, I never even not iced it 

from then on. I never d i d  use the  eyedrops from t h a t  point .  
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CERNAN Medical k i t  - A n  adequate quan t i ty  of medications w a s  supplied.  

I th ink  t h e r e  were c e r t a i n l y  adequate q u a n t i t i e s  of medication 

i n  both veh ic l e s .  We brought t h e  medical k i t  back from t h e  LM. 

Why I don't  know, bu t  w e  d i d  b r ing  it back. 

br inging it back and having t h e  command module k i t  t h e r e ,  w e  

ran out of biomed sensor e l e c t r o l y t e  sponges on t h e  last day 

of t h e  f l i g h t .  

Yet, i n  s p i t e  of 

EVANS The sponges themselves are packed i n  packages o f  s ix ,  s o  you 

throw one away every t i m e .  

CERNAN I w i l l  say  one th ing .  

t h e  lunar surface .  

about h a l f  t h e  th ickness  o r  a l i t t l e  b i t  b e t t e r  than ha l f  t h e  

thicknesses of t h e  sponges i n  t h e  command module medical k i t .  

So when I put  those  sensors  on, I put  two sponges under my 

sensor ins t ead  o f  one because I d idn ' t  f e e l  t h a t  one sponge 

would do t h e  job.  Two sponges were j u s t  a l i t t l e  t o o  much, 

but I did use two sponges. Packaging of t h e  k i t  w a s  f i n e .  

Adequate i n s t r u c t i o n  f o r  use - A s  far as I ' m  concerned, t h e r e  

i s  no i n s t r u c t i o n  f o r  use on anything i n  t h e  medical k i t .  I f  

you want t o  t a k e  a Lomatil ,  t h e r e  i s  nothing t h a t  says d iar rhea .  

You don ' t  know whether you can t a k e  one, you don' t  know whether 

you can t ake  two. 

can take a Seconal with it. So,  e f f e c t i v e l y ,  t h e r e  are zero 

I d i d  change my sensors  one t i m e  on 

The sponges i n  t h e  LM medical k i t  were 

If you t a k e  two, you don ' t  know whether you 
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CERNAN i n s t r u c t i o n s .  Even i f  t h e  i n s t r u c t i o n s  were t h e r e ,  I ' m  su re  
( CONT ' D ) 

you would have t o  t a l k  t o  t h e  ground before you t ake  them away. 

EVANS We'll t a l k  about t h e  EKG on t h e  th ing .  L e t  me make a comment. 

To m e ,  w e  changed those  th ings  way t o o  of ten .  You had it on 

f o r  12 hours and you took it o f f  and t h e  next day you put  t h e  

crazy t h i n g  back on again. 

f o r  24 hours,  something l i k e  t h a t .  

have a 2-day break on it. I f ,  you're  going t o  cycle it t h a t  

way, don ' t  keep changing t h e  th ing  every 12 hours.  

If you've got  it on, keep it on 

Then l e t  t h e  o the r  guys 

CEFtNAN One t h i n g  about t h e  sensors  - Sometimes i t ' s  more inconvenient 

t o  change t h e  sensors  than  it i s  t o  keep them on. Much o f  the  

t i m e ,  where t h e  guy w a s  going t o  take them of f  r a t h e r  than  go 

through t h e  inconvenience of t ak ing  them of f  and cleaning them 

up and g e t t i n g  them prepared and p u t t i n g  them on, whenever he 

had t o  put it on l a t e r ,  he 'd  j u s t  leave them on throughout 

t h a t  period.  

Housekeeping continues t o  be t h e  major operat ion of space 

f l i g h t ,  p a r t i c u l a r l y  i n  spacecraf t  as small and as requi r ing  

8s t h e  command module and LM. Maybe i n  Skylab i t ' s  going t o  

be more so ,  because t h e  spacecraf t  i s  bigger .  Changing sen- 

sors, f o r  ins tance .  As soon as you change one sensor ,  you've 

got about four  or f i v e  s m a l l ,  loose  a r t i c l e s  i n  your hand. 
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CIERNAN You've got t o  contain them. You've got  t o  put  them i n  a small 

garbage bag and t h e n  eventual ly  put  them i n  a b i g  garbage bag, 
( CONT D) 

and every time you have a loose  a r t i c l e  with no p lace  t o  put  

it, i t ' s  a housekeeping problem, automatical ly.  I don' t  know 

what e l se  you can say about t h a t .  The t h i n g  t h a t  w a s  good as 

far as t h e  command module i s  concerned w a s  t h a t  w e  had an e x t r a  

temporary stowage bag t h a t  w e  put up i n  t h e  tunne l .  That w a s  

kind of a temporary j e t t i s o n  bag t h a t  w e  f i l l e d  up. As soon 

as it got f u l l  w e  would s t i c k  it i n t o  a b i g  j e t t i s o n  bag and 

shove t h e  j e t t i s o n  bag underneath t h e  couch somewhere. I t ' s  

an e f f e c t i v e  way t o  keep t r a c k  of t h e  junk and t h e  t r a s h  be- 

cause i t ' s  got  a spring- loaded door and you shove t h i s  s t u f f  

up i n  t h e  bag. 

CERNAN The th ing  about housekeeping is t h a t  it takes  you anywhere from 

1 t o  3 days t o  e f f e c t i v e l y  unstow t h e  spacec ra f t  t o  g e t  at those  

things you need on a cyclic- type basis.  Those th ings  you need 

t o  keep l i v i n g ,  e a t i n g ,  s l eep ing ,  and working wi th .  And you 

have t o  f i n d  convenient temporary secure stowage loca t ions  f o r  

a l l  t h e s e  th ings .  No one can r e a l l y  d i c t a t e  whether i t ' s  going 

t o  be p a r t i c u l a r l y  convenient t o  you; b u t ;  once you do t h i s ,  

your housekeeping problems begin t o  minimize. But i t ' s  j u s t  

a case of s e t t i n g  up those  l i v i n g  accomodations which are com- 

p a t i b l e  with t h r e e  indiv iduals  who are t r y i n g  t o  l i v e  compatibly 
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~ R l V A N  toge the r ,  both i n  tak ing  care  of t h e i r  personal  items l i k e  

spoons and toothbrushes and taking  care  of spacecraf t  opera- 
( CONT'D) 

t i o n a l  items l i k e  cameras and chlor ine  packages and f i l t e r s  

and what have you. I t ' s  t o o  inappropr ia te  t o  put  a l o t  of 

those  th ings  back i n  t h e i r  o r i g i n a l  launch stowage configura-  

t i o n  pos i t ion .  

Shaving - I shaved once before  PDI, once af ter  PDI, and once 

before r een t ry ,  and I th ink  i t ' s  one of t h e  most clean f e e l-  

ings  a guy can g e t  i n  t h e  spacec ra f t .  

SCHMITT I t ' s  g r e a t .  I could only shave about a t h i r d  of t h e  face  at  

a t i m e ,  maybe a four th ,  s o  t h a t ' s  t h e  way you do it. You put  

a l i t t l e  b i t  on and shave t h a t  p a r t  of f  and s ta r t  again. 

got a recommendation on t h e  razors .  

problem. I guess beard  i s  a l i t t l e  t h i c k e r  or something, 

but I couldn't use a two-bladed razor .  I could g e t  one scrape  

out of t h e  th ing  and it w a s  f u l l .  There i s  j u s t  no way t o  

clean it out and it j u s t  wouldn't cut  anymore. The s ingle-  

blade razor  is  t h e  one t h a t  ev ident ly  has enough room i n  the re .  

Even though it got plugged up with t h e  shaving cream, it s t i l l  

worked okay. 

I ' v e  

And Gene d i d n ' t  have t h a t  

CERNAN D u s t  - I th ink  probably one of t h e  most aggravat ing,  r e s t r i c t -  

i n g  f a c e t s  of luna r  sur face  explora t ion  i s  t h e  dust  and i t s  
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CEmAN adherence t o  everything no matter what k ind  of material, 

whether it be  s k i n ,  s u i t  material, m e t a l ,  no matter what it be 
( CONT'D) 

and i t ' s  r e s t r i c t i v e  f r i c t ion- l ike  ac t ion  t o  everything it ge t s  

on. For ins t ance ,  t h e  simple l a r g e  to l e rance  mechanical de- 

vices  on t h e  Rover began t o  show t h e  e f f e c t  of dust  a s  t h e  EVAs 

went on. By t h e  middle o r  end of t h e  t h i r d  EVA, simple th ings  

l i k e  bag locks and t h e  lock which h e l d  t h e  p a l l e t  on t h e  Rover 

began not only t o  malfunction bu t  t o  not funct ion  at a l l .  They 

e f f e c t i v e l y  f roze .  We t r i e d  t o  dust  them and bang t h e  dus t  

off and clean them, and t h e r e  was j u s t  no way. The e f f e c t  of 

dust on mir rors ,  cameras, and check l i s t s  is  phenomenal. You 

have t o  l i v e  with it but  you're  cont inual ly  f i g h t i n g  t h e  dust  

problem both outs ide  and i n s i d e  t h e  spacec ra f t .  Once you g e t  

in s ide  t h e  spacec ra f t ,  as much as you dust  yourse l f  , you s tar t  

tak ing  o f f  t h e  s u i t s  and you have dust  on your hands and your 

face and you ' re  walking i n  it. You can be as c a r e f u l  i n  clean- 

ing up as you want t o ,  b u t  it j u s t  s o r t  of inhab i t s  every nook 

and cranny i n  t h e  spacecraf t  and every pore i n  your sk in .  A l-  

though I d idn ' t  have any re sp i ra to ry  problems, I th ink  t h e  LMT?, 

which he can comment on la ter ,  had some d e f i n i t e  l o c a l  r e sp i ra-  

t o r y  problem immediately after t h e  EVAs due t o  t h e  dust  i n  t h e  

cabin. 
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CEFNAN I n  sputum - I didn't s p i t  up anything. I d i d n ' t  f ee l  any aero- 
(CONT'D)  

s o l  dust  problem at  all u n t i l  af ter  rendezvous and docking 

when I took off  my helmet i n  zero-g and w e  had t h e  luna r  mod- 

ule cabin fan  running t h e  whole t i m e .  I d id  a l l  t h e  t r a n s f e r  

wi th  q y  helmet and gloves o f f ,  and I ' m  sorry  I d i d  because t h e  

dust really began t o  bother  me.  It bothered nly eyes , it 

bothered my t h r o a t ,  and I w a s  t a s t i n g  it and e a t i n g  it and I 

r e a l l y  could f ee l  it working back and f o r t h  between t h e  tunnel  

and t h e  LM. Ron, d id  you f e e l  any e f f e c t s  of t h e  dust  when w e  

docked and rendezvoused, p a r t i c u l a r l y ?  

EVANS Only when I s tuck  q head up i n  t h e  LM. When I climbed up i n  

t h e  tunne l  I could d e f i n i t e l y  t e l l  t h e r e  w a s  a l o t  of dust  up 

i n  t h e  LM and you could smell it. I t ' s  a d i f f e rence ,  s o  I 

th ink  you not iced  it from t h a t  s tandpoint ,  bu t  t h e r e  never 

r e a l l y  w a s  dust  i n  t h e  command module. The only t i m e  you ever  

got  any dirt i n  t h e  command module was when you touched some- 

t h i n g  t h a t  had d i r t  on it. But as fa r  as dust  f l o a t i n g  around 

i n  t h e  command module - I don' t  t h ink  it ever  d id .  

CERNAN Af'ter rendezvous and docking - After  t h e  CDR and LMP had been 

l i v i n g  with t h i s  dust  f o r  3 days on t h e  luna r  s u r f a c e ,  t h e r e  

was a compelling urge on both of our p a r t s  t o  ge t  clean.  We 

spent  about 2 or 3 hours p r i o r  t o  going t o  bed doing nothing 

but e f f e c t i v e l y  t ak ing  soap and water and t r y i n g  t o  wash as 
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CERNAN much of our body as w e  could t o  g e t  free from what i s  really 

so r t  of a d i r t y  f e e l i n g  due t o  t h e  dust .  Even with soap and 
( CONT D )  

water it was sometimes very  d i f f i c u l t  t o  g e t  c lean ,  and t h e  

dust would g e t  under your f i n g e r n a i l s  and o the r  p laces  on 

your body. 

Radiation dosimetry - personal  r a d i a t i o n  dosimeters - Were t h e  

PRDs worn f o r  t h e  e n t i r e  mission? Yes, with t h e  simple excep- 

t i o n  t h a t  af ter  rendezvous and docking, when t h e  LMP and CDR 

stowed t h e i r  s u i t s ,  w e  d id  not  t r a n s f e r  t h e  PRDs. The CDR's 

w a s  i n  t h e  s u i t  PGA bag f o r  1 day when it w a s  r e t r i eved .  The 

W ' s  w a s  i n  a PGA bag f o r  2 days when i t  w a s  r e t r i eved .  Radi- 

at ion  survey meter - Was it a c t i v a t e d  at any t i m e ?  I thought 

about i t ,  but  what good would it do? 

Personal Hygiene - Adequacy of wipes, s i z e  and numbers - As 

f a r  as I'm concerned, t h e  wipes might j u s t  a s  w e l l  be thrown 

off t h e  spacec ra f t .  They are t o o  s m a l l  t o  do any good. I never 

cut open a wipe bag. Now I th ink  t h e  CMP may have a change of 

h e a r t .  

EVANS I used them a l l  t h e  t ime.  Whenever I had one w i t h  a meal, I 

would cut one open and I ' d  j u s t  use it t o  wipe of f  nly hands and 

mouth. When you d ip  out  of a spoon-bawl, p a r t  o f  i t  gets  on 

your f i n g e r s .  So you'd l i c k  your f inge r s  and then  wipe it o f f  
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them f o r .  

CERNAN I think t h e  t i s s u e s ,  and it turned out t h e r e  were plenty al- 

though t h e  way we were using them f o r  a while we weren't  s u r e ,  

and t h e  towels are  t h e  two most important items of personal 

hygiene. 

I n  use of t h e  potable water, both hot and cold,  for personal 

hygiene - Yes, we used it and we used it e f f e c t i v e l y  j u s t  l i k e  

you'd wash with a washrag i n  your bathroom. 

soap and/or water  and used two o r  t h r e e  towels,  one with soap, 

one with p l a i n  water t o  r i n s e ,  and one t o  dry. 

out t h a t  the re  w e r e  plenty of towels a lso .  And t h a t  closes 

We used it with 

And it turned 

t h a t .  

But I ' d  l i k e  t o  make one comment about personal hygiene and 

ea t ing  habits and defecation and u r ina t ion  hab i t s  i n  a space- 

c r a f t  l i k e  t h e  command module. I j u s t  personally f e e l  very 

strong t h a t  we have a long, long way t o  go t o  make space a 

convenient , comfortable, habi table  area  i n  terms of defecation 

devices, i n  terms of u r ina t ion  devices, and i n  terms of per- 

sonal  hygiene t o  keep adequately clean and f e e l  adequately 

clean. 

taken some major s t eps  i n  t h e  r i g h t  d i rec t ion  i n  terms of 

I th ink from what I understand of Skylab tha t  we're 
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i n  terms of one other very important th ing ,  t h e  a b i l i t y  t o  

exercise.  I think i f  we can handle those  types of l i v ing  ha- 

b i t s  and learn  how t o  handle them i n  Skylab, I th ink t h a t  one 

of the  major modes of operations i n  space i s  going t o  be up- 

graded great ly .  You do them i n  t h e  command module because 

you have t o ,  but because of t h e  s i z e  or because of t h e  f a c i l -  

i t i e s  t h a t  you have a t  hand, i t ' s  a messy and sometimes a 

dir ty and almost an unsanitary operation. But you make t h e  

bes t  of what you can and t h e  be s t  ce r ta in ly  works. But I 

think Skylab i s  a s t ep  i n  t h e  r i gh t  d i rect ion.  I don't  know 

a l l  t h e  de t a i l s  of t h e i r  hygiene f a c i l i t i e s ,  but  t h e  thought 

t h a t ' s  going i n  t o  it I ' m  sure  i s  based upon t h e  same comments 

we 've made here.  

EVANS I ' d  l i k e  t o  make one comment on t h e  ur ine  busses,  as w e  c a l l  

them. F i r s t  of a l l ,  t he  l i t t l e  check valve i n  t h e r e  i s  inef-  

fect ive  t o  me. 

th ing,  because t h e  check valve creates such a back pressure 

t h a t  every time I wanted t o  ur inate  I f e l t  l i k e  I had t o  force 

it .  If the re  is some way t o  ge t  rid of t h a t  back pressure t h a t  

you have t o  overcome i n  order t o  u r ina te ,  it would make it a 

l o t  more pleasant  operation. 

You may as wel l  have an on/off valve on t h i s  
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when we were t e s t i n g  t h e  p r e f l i gh t  food, when I a l so  had a 

low appet i te .  No notable differences i n  t h e  t a s t e  of food. The 

things I l i ked  i n  p r e f l i gh t  I a l s o  l i ked  i n  space. The things 

I d i d n ' t  l i k e  i n  p r e f l i gh t  I a l so  d idn ' t  l i k e  i n  space. I 

d i d n ' t  not ice  any di f ferences .  I tended t o  s tar t  t o  p r e f e r  t o  

eat t h e  w e t  packs i n  preference t o  any of t h e  other s o l i d  foods. 

I would strongly recommend t h a t  t h e  w e t  packs be used i n  

preference t o  t h e  rehydratable. You probably w i l l  g e t  a 

d i f fe ren t  opinion from t h e  o ther  crewmen. The ju ices  were 

good. After t he  ones and only period of d i f f i c u l t y  with loose 

bowel movements I did  cut out t h e  potassium-indicated foods. 

I can' t  say t h a t  had any e f f e c t  or not ,  but I did  not  have 

any other loose bowel movements before t h e  end of t h e  f l i g h t .  

The f i r s t  bowel movement a f t e r  f l i g h t ,  on t h e  Ticonderoga, w a s  

normal, t h e  second w a s  very loose,  t h e  t h i r d  w a s  normal, and 

the  fourth and f i f t h  were very loose.  

The s i z e  of food port ions and t h e  meal port ions - My appet i te  

was very low the  f i r s t  day and gradually increased over t he  

next 2 or 3 days. It remained essen t ia l ly  t h e  same af'ter about 

t h e  t h i r d  day. The most acceptable foods were the w e t  packs 

and t h e  ju ices .  The f r u i t  cake w a s  good. It w a s  possible t o  

eat t oo  much o r  t o  get  t o  t h e  point  where you d idn ' t  want any 

more, The chocolate was good. Of t h e  dry crackers o r  cookies, 
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t h e  graham crackers  were probably t h e  most t a s t y .  

b u t t e r  and j e l l y  sandwiches w e r e  q u i t e  good. 

The peanut 

Food prepara t ion  and consumption. Rehydration went nominally. 

The nominal gas was present .  Food temperature - I tended t o  

p r e f e r  t h e  foods t h a t  were warm o r  h o t ,  and t h e  ho t  water w a s  

qu i t e  adequate f o r  warm foods. We a c t u a l l y  missed t h e  warm 

foods i n  t h e  LM where hot  water w a s  not  ava i l ab le .  

I d i d  not no t i ce  a water f l avor .  The water w a s  reasonably 

t a s t y .  I d id  not  no t i ce  a high chlor ine  tase of any kind.  

All of t h e  gas content d id  m a k e  it a l i t t l e  b i t  uncomfortable 

t o  eat at t i m e s .  Thimble packages worked p r e t t y  w e l l .  Those 

tha t  were divided I tended t o  cut  o f f  t h e  o the r  end of t h e  

package, t h e  water i n s e r t i o n  end, and use them as a squeeze 

package. 

Spoons worked p e r f e c t l y  adequate. I tended not t o  use t h e  

fruit i n  t he  cans because of t h e  messiness of opening those .  

I th ink  t h e  technique t h a t  Ron worked out of opening it i n  o r  

near  your mouth i s  a good one. Puddings and t h i s  k ind  of t h i n g  

were very good. It was only t h e  canned f r u i t s  t h a t  I tended 

t o  avoid because they were inconvenient t o  use. 

Food bars during t h e  ENAS I th ink  w e r e  good t o  have, although 

I never ate more than half  of one. It wasn't  because it w a s  
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e a t i n g  and using t h a t  t i m e  during t h e  EVAs. Before and af ter  

EVAs , i n  t h e  IN, I ate very w e l l .  There were some th ings  w e  

avoided. I n  rqy case ,  a f ter  having corn chowder once, which 

s t imula ted  a major bowel movement, although not  a loose  one, 

I did n o t ,  t h e r e a f t e r ,  eat t h e  corn chowder. I d id  not  eat 

t h e  cocoa because I tended t o  f ee l  I got  a l i t t l e  more gas from 

cocoa and an af'tertaste. I d i d  not  eat t h e  sea food items, 

shrimp and t h e  l o b s t e r  bisque and t h e s e  sort of t h i n g s ,  because 

in  p r e f l i g h t  I had not iced  they tended t o  have a long after-  

tas t e .  Otherwise, I th ink  a l l  t h e  o the r  foods were c e r t a i n l y  

acceptable.  Many times I d id  not  eat potato-base foods because 

they were very f i l l i n g .  

Food waste stowage - I don' t  know how t h e  germicidal t a b l e t  

worked. The pouch w a s  okay. It would have been n ice  t o  have 

had a l i t t l e  dispenser  t h a t  w a s  easier t o  use than t h e  pouch. 

I don' t  know whether t h a t  would be  poss ib le  t o  do or not .  Seems 

t o  me it would - a l i t t l e  tube  dispenser  of some k ind ,  where 

it came out more e a s i l y .  W e  genera l ly  cut  t h e  corner  o f f  t h e  

pouch and squeezed them ou t .  It w a s  a l i t t l e  inconvenient , 

nothing major. We used t h e  germicidal  t a b l e t s  i n  all t h e  

ju i ce  bags , t h e  food bags and t h e  w e t  packs. I d id  not  use 

them i n  t h e  t e a  and coffee .  

c 



2 7- 36 

SCHMITT Undesirable odors - Undesirable odors were a t  a minimum except  
( CONT'D) 

f o r  t h e  occas iona l  pass ing  of  gas .  I gene ra l ly  had almost 

continuous passage of  gas most of which apparent ly  w a s  no t  

wi th  s i g n i f i c a n t  odor. Only occas iona l ly  it seemed t o  be  

objec t ionable  t o  t h e  o t h e r  crewmen. I t h i n k  most of t h a t  was 

a water gas.  Upon s t a r t i n g  t o  e a t ,  t h e r e  would b e  an inc reased  

d e s i r e  t o  pass  gas .  An increased  p re s su re  i n  my stomach 

apparent ly w a s  t r a n s m i t t e d  almost immediately i n t o  t h e  bowels. 

A f ' t e r  e a t i n g  I would pass  gas f o r  a couple of hours .  

Quantity of foods e a t e n  on t h e  l u n a r  s u r f a c e  - I t h i n k  it w a s  

h igh ,  although probably no more than  h a l f  of t h e  food t h a t  was 

ava i l ab l e .  I t ' s  hard  t o  say  exac t ly .  I th ink  t h a t  could b e  

worked out maybe wi th  a d e t a i l e d  look at t h e  menus. To estimate 

t h e  quan t i t y  would be  very  d i f f i c u l t .  

Fecal conta iner  - We used a b l u e  bag, which i s  not  a bad 

way t o  defeca te  unless t h e  s t o o l  i s  loose .  I f  i t ' s  l oose  i t ' s  

j u s t  about impossible t o  use.  The b e s t  t h i n g  you can do i s  t o  

work ont some prevent ion of l oose  s t o o l s  r a t h e r  t han  t r y i n g  t o  

handle them. Loose s t o o l s  i s  one of t h e  major hygiene,  s a n i t a r y  

and operational.  problems t h a t  you can have on a f l i g h t .  I c a n ' t  

emphasize t h a t  more. If it happened on a d a i l y  b a s i s ,  you would 

even tua l ly  cu t  t h e  e f f i c i e n c y  of t h e  crew member as much as 

30 percent .  I t h i n k  i t ' s  important  t o  t r y  t o  understand why 
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Apollo 17 w a s  di f fe ren t  than Apollo 16 i n  t h e  delay of t h e  prob- 

l e m  of loose s t oo l s  till about t h e  l l t h  o r  12th d w .  The CDR 

had no problem with loose s t oo l s .  My personal opinion at t h i s  

point ,  based on very l i t t l e  information other  than observation 

i n  f l i g h t  and thinking about levels  of e l e c t ro ly t e  in take ,  is  

that w i t h  t h e  e l e c t ro ly t e  quanti ty down from the imposed on 

Apollo 16 we d i d  not reach an e l ec t ro ly t e  sa tu ra t ion  problem 

u n t i l  t h e  l l t h  o r  12th day. When t h a t  sa tu ra t ion  l e v e l  w a s  

reached, I suspect that  t h e  e l ec t ro ly t e  w e  were ea t i ng  w a s  

dumped o r  concentrated i n  t h e  i n t e s t i ne s  and tended t o  act  

p re t ty  much as a l axa t ive ,  an epsom sa l t  type l axa t i ve ,  con- 

centra t ing water i n  the  s t oo l .  I th ink  i t ' s  important tha t  

we reduce t h e  e l e c t ro ly t e  in take s o  t h a t  sa tu ra t ion  i s  never 

re ached. 

Water-Chlorine tas te  and odor w a s  not apparent t o  me except 

during chlorination.  Iodine t a s t e  and odor w a s  very s l i g h t ,  

apparent i n  t he  LH water, but  not of any s ignif icance t o  t h e  

LMP. 

Physical discomfort - No physical  discomfort f o r  t h e  LMP other  

than t i r edness  on occasion and sore muscles and t h e  bruises  

under t h e  f ingerna i l s  i n  t h e  case of EVA work. 

Gas/water separator  d idn ' t  work very e f fec t ive ly  and I'm sure 

t h a t ' s  been discussed elsewhere. 

J 
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I n t e n s i t y  of t h i r s t  during mission - Never r e a l l y  w a s  t h i r s t y ,  

even during t h e  WAS, although I d i d  s t o p  t o  t a k e  a drink of 

water occasional ly.  But I never drank a l l  t h e  water i n  t h e  

i n s u i t  dr ink bag. 

Work, res t ,  and s l e e p  - The d i f f i c u l t y  i n  going t o  s l e e p  i s  

va r i ab le .  When seconal  w a s  used, t h e r e  w a s  genera l ly  no &if- 

f i c u l t y  i n  going t o  s l eep .  When it w a s  not  used, I guess 

t h e r e  w a s  a tendency t o  stay awake a l i t t l e  b i t  longer.  

other  occasions, t h e  ac t ion  of S e c o n d  did no t  seem t o  a f f e c t  

On 

t h e  r a t e  of going t o  s leep .  There w.as a tendency a couple of 

n ights  t o  go t o  s l e e p  and wake up f a i r l y  soon af ter  going t o  

s l eep ,  wi th in  an hour. The second t i m e  it took a l i t t l e  longer ,  

sametimes an hour t o  go back t o  s l eep .  But, I f e e l  t h a t  t h e  

medical log  r epor t s  f o r  t h e  LMP were v a l i d  and probably an 

average of  5-1/2 t o  6 hours of s l e e p  per  n igh t  w a s  good. 

don' t  t h i n k ,  except for maybe one n i g h t ,  t h a t  I went much below 

I 

t h a t .  The s l e e p  was never continuous f o r  more than  3 hours 

without waking up. I f e e l  t h a t  6 hours i s  adequate s l e e p  f o r  

t h e  kind of work we were doing. 

necessary i n  order  to g e t  6 hours because of t h e  periods of 

wakefulness and f o r  t h e  d i f f i c u l t y  i n  g e t t i n g  t h e  cabin organ- 

ized  and everybody t o  bed at t h e  programed t i m e .  So maintain- 

ing an 8-hour s l e e p  period i s  mandatory i n  order  t o  ob ta in  t h e  

The programing of 8 hours i s  
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or g e t t i n g  behind t h e  power curve with respect  t o  s l eep .  

Rest ra in ts  - I had t h e  fee l ing  t h a t  I wanted t o  have nly head 

and limbs res t ra ined  i n  order t o  g e t  a good s leep ,  although I 

did s leep  at t i m e s  without t h a t  r e s t r a i n t .  I$y personal  opinion 

i s  t o  m a k e  them s m a l l e r  with a samewhat more f e e l i n g  of re-  

s t r a i n t .  When I s l e p t  i n  t h e  couch, I tended t o  put a shoulder 

s t r a p  over head and chinch it down very l i g h t l y  so  t h a t  I 

had t h a t  f e e l i n g  of  head res t ra in t .  Probably one of t h e  b igges t  

things t h a t  made s l e e p  d i f f i c u l t  w a s  t h e  loss of sensory per- 

ception of l i m b  pos i t ion  i n  zero gravi ty .  

being moved, you l o s t  t h a t  perception. It came back immediately 

When they were not 

upon moving them. 

my s leep.  I ' m  not sure why I would awake when I did. It did  

not normally seem t o  be t h e  a c t i v i t i e s  or t h e  res t l e s sness  of 

t h e  o ther  crewmen. I n  one or two cases,  I th ink it w a s  t h e  

o ther  crewmen, but  most of  t h e  time I don' t  th ink it w a s .  

I n  genera l ,  t h e  o ther  crewmen did  not d i s tu rb  

Exercise - I ran maybe a mile and a ha l f  on t h e  afternoon of  

t h e  d q  of launch, keeping up t o  t h e  dai ly  running program t h a t  

had continued f o r  severa l  months p r i o r  t o  launch. 

every day except P D I  day and rendezvous day t h e  LMP d i d  some 

kind of exerc ise .  P a r t i c u l a r l y  running i n  place agains t  t h e  

LEB, using t h e  arms and shoulders on t h e  Y-Y s t r u t  cf t h e  s e a t  

I n  f l i g h t ,  
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seemed t o  be t h e  b e s t  way tha t  I could f i n d  t o  g e t  s i g n i f i c a n t  

hear t  r a t e s .  I th ink t h e  medical people should have t h e  

information on those  heart rates. The h e a r t  r a t e  t h a t  I was 

capable of generat ing before my arms got t i r e d  tended t o  de- 

crease ,  I think,  w i t h  mission durat ion.  On t h e  day before 

ent ry ,  it got back up t o  120. I ' m  not sure  how much motivation 

had t o  do w i t h  t ha t  - motivation versus deconditioning. Af ter  

some isometrics under t h e  right-hand couch f o r  5 t o  10 minutes, 

then I would run i n  place f o r  5 t o  7 minutes, something like 

t ha t .  I d id  not use t h e  exerc iser .  I found these  o the r  

methods seemed t o  be bet ter  f o r  my Own personal needs. 

Muscle soreness during or a f t e r  f l i g h t .  The only muscle sore- 

ness t h a t  I can say I recognize w a s  t h e  very extreme soreness 

post EVAs , but  tha t  had disappeared by the  next morning. And 

tha t  w a s  i n  t h e  hands, soreness i n  t he  hands. A f t e r  the  

bicycle  exerc ises  on t h e  Ticonderoga, the  next morning d t e r  

t h e  f i rs t  exerc ise  nly calves were s o r e ,  and they remained 

sore after t h e  second exerc i se  on t h e  b icycle .  

there w a s  no noticeable soreness i n  t h e  calves.  

Within 24 hours,  

A t  t he  conclusion of each of q r  running-in-place exerc ises ,  I 

w a s  perspi r ing,  not t o  a drippy extent  but  t o  a damp ex ten t .  

Never got any r e a l  v i s i b l e  drops of p resp i ra t ion ,  but I d i d  
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of j u s t  f loa t ing  quie t ly ,  t h a t  perspira t ion generally evaporated. 

Oral hygiene - I brushed about every other  day and had no dis-  

comfort i n  t h e  mouth. I did  not use t h e  denta l  f l o s s  and t h e  

toothbrush w a s  perfect ly  adequate. The toothpaste seemed t o  

me t o  be a l i t t l e  less abrasive than you might des i re ,  but it 

did freshen your mouth and seemed t o  clean t h e  t e e th  adequately. 

Sunglasses - I used t h e  sunglasses most o f  t h e  time t o  look a t  

t h e  Moon i n  par t i cu la r .  I wore them i n  t h e  cabin during PTC 

when t h e  Sun w a s  coming i n  t h e  windows, up through PDI day. 

Af'ter t h a t  I didn't use them i n  t h e  LM except occasionally t o  

look out t h e  window at t h e  lunar surface.  A f ' t e r  rendezvous 

I didn ' t  f ind t h e  desi re  as great  t o  use t h e  glasses.  In i-  

t i a l l y ,  it seemed as i f  some of t h e  moderate t o  l i g h t  head- 

aches t h a t  I had might have been t h e  r e su l t  of t h e  sharp 

contras t  of l igh t ing  t h a t  we were exposed t o  as much a s  it 

was t o  any kind of ves t ibular  d isor ienta t ion.  So I ' m  no t  

quite sure whether which was which, but  t h e  headaches d i d  

disappear by t h e  t h i r d  day. By post rendezvous, I did  not 

f e e l  t h e  need even t o  look at t h e  surface through t h e  sun- 

glasses.  It w a s  as i f  q y  eyes had s t a r t e d  t o  self-compensate 

fo r  t h e  increased brightness t ha t  we were exposed t o .  

I used q y  glasses because they do have a s m a l l  correction for 

Par t ly ,  
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I could view t h e  sur face .  Looking a t  t h e  Earth and t r a n s l u n a r  

coast  with t h e  sunglasses,  I o f t e n  d i d  t h a t  f o r  t h e  correc t ion .  

I used t h e  b inocular  and t h e  sunglasses and it d id  seem t o  

he lp  t h e  r e so lu t ion  of viewing cloud pa t t e rns  and geographic 

loca t ions .  When I used t h e  sunglasses they  seemed t o  b e  very 

adequate i n  terms of t h e  l e v e l  i n  which they  reduced t h e  b r igh t-  

ness.  As soon as I looked i n  t h e  cabin t o  look at instruments 

and t h i s  s o r t  of t h i n g ,  t h e  g lasses  d id  inh ib i t  t h e  observa- 

t i o n  of those  instruments and t h e  l e t t e r i n g  on t h e  panels ,  and 

I would push them up on rqy forehead f o r  cabin work. 

Unusual and unexpected v i s u a l  phenomena problems experienced - 
L e t  me reference  you t o  t h e  desc r ip t ion  I t r i e d  t o  make of t h e  

s u n r i s e  color-banding i n  t h e  Earth- orbit  por t ion  of t h e  f l i g h t .  

We t a lked  a - l o t  on t h e  t apes  about t h e  orange, yellow, and red 

hues t o  t h e  gray i n  l u n a r  o r b i t  around t h e  edge of  S e r e n i t a t i s  

Basin. That i s  a l s o  on t h e  tapes  and most of  t h a t  o r b i t a l  

desc r ip t ive  work w a s  i n  t h e  pos t  rendezvous t ime l ine .  i'Q 

s o l a r  corona sketch is  i n  q y  crew notebook and I'll have t o  

get t h a t  for reproduction. And I th ink  t h e  only o t h e r  th ing  

I would add i s  t h a t  with t h e  sunse t  corona, I w a s  ab le  t o  see 

very s t rong  l i n e a r  streamers very c lose  t o  t h e  Sun.  With t h e  

sunr i se ,  I don ' t  r e c a l l  ever  seeing s t rong streamers or b r i g h t  

streamers down c lose ,  w i th in  a s o l a r  diameter o r  two. B u t  t h e  
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most d i f fuse  and broad streamers were qui te  obvious and a r e  

covered i n  t h e  sketch and I th ink i n  some verbal  descript ions 

on t h e  tapes .  I noticed no eye focus problem during rapid  

accelerat ion and decelerat ion.  The be s t  viewing S u n  angle 

fo r  viewing lunar  topography w a s  t h e  low Suns, and t h e  be s t  

Sun angle for seeing albedo and color differences w a s  d i rec t ly  

down Sun or zero-phase. Orten, during t h e  EVAs, I would have 

t he  gold v i sor  down three- quarters t o  protect  most of n ~ y  face 

from t h e  Sun. B u t  f o r  close- in d e t a i l  I would look through 

the  lower one-quarter, where I ' d  j u s t  have t h e  c l e a r  helmet 

available i n  order t o  see  more d e t a i l  without looking d i rec t ly  

i n t o  t h e  Sun. When we were driving up-Sun with t h e  Sun on 

the  v i sor  (having had some problems with t h e  hard- shell v i sor  

movement) , I mainly used m;y arms t o  shade t h e  helmet or  t h e  

LEVA s o  t h a t  I could see  up-sun. And t ha t  worked f a i r l y  wel l .  

Distance judgment versus a e r i a l  perspective - The distances 

and s izes  I used were compensated by some ea r ly  estimates of 

c r a t e r  s i z e  based on t h e  s i z e  of t h e  LM and ALSEP distances 

and items l i k e  t h a t ,  although I never d id  f e e l  comfortable with 

the  numbers I used. I w a s  doing it on a subject ive  ba s i s  as a 

result of those ea r ly  observations ra the r  than on what t he  

c r a t e r  r e a l l y  looked l i k e .  The c ra te r s  always seemed t o  look 

smaller than I f e l t  I knew they were, although probably never 
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by more than  a f a c t o r  of 2 o r  3. 

t h e  same, o r  t h e  same way through judgment of haw far away f'rm 

Distances would have t o  be  

something you are. It genera l ly  r e s u l t s  i n  an underestimate. 

You always th ink  you ' re  c l o s e r  than  you r e a l l y  are. 

I th ink  t h e  t apes  cover sane comments on t h e  Earth i l l umina t ion  

at t h e  horizons.  Br i e f ly ,  r i g h t  at t h e  te rminator  horizon of 

t h e  Ear th ,  you g e t  sharp shadow d e f i n i t i o n  of cloud features. 

A t  t h e  s u n l i t  horizon from luna r  d is tance  t h a t ' s  a very c l e a r  

d e f i n i t i o n  between t h e  black of  space and t h e  upper por t ion  of 

t h e  Earth. I n  Earth o r b i t  and near  Ear th ,  you can see t h e  

gradat ion of  t h a t  horizon caused by t h e  akmosphere. 

around t h e  Ear th ,  t h e r e l s  a very c l e a r  horizon glow a l l  around 

t h e  Earth.  Air glow, I guess you would c a l l  it. And t h e  horns 

of t h e  crescent  Earth are much sharper  and elongate compared t o  

those  of t h e  crescent  Moon, as i f  l ight  w a s  being defrac ted  

i n t o  t h e  atmosphere and i n  extending t h e  length of t h e  horns 

of t h e  crescent .  With t h e  s e t t i n g  and r i s i n g  Sun around t h e  

Moon, you would g e t  a - i n  t h e  case of t h e  s e t t i n g  Sun - a f e w  

r e f l e c t i o n s  of f  of t h e  high peaks some s i g n i f i c a n t  amount of 

time a f t e r  t h e  Sun had se t .  And t h e  same would apply conversely 

t o  t h e  r i s i n g  Sun. 

A t  n igh t  

The f i rs t  i n d i c a t i o n  of s u n r i s e ,  i n  addi- 

t i o n  t o  t h e  s o l a r  corona br ightening ,  w a s  a f e w  b r i g h t  areas 
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the  f i r s t  morning rays and r e f l e c t  them back around toward t h e  
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space c r a f t .  

Eye i r r i t a t i o n  during photos - I did  not notice any. Helmet 

v i so r  re f l ec t ions  I guess have been very w e l l  covered. With 

the  dust  and scratches on t he  helmet, of course, you needed t o  

shade t h e  helmet more and more i n  order t o  see  w i t h  t h e  Sun 

di rec t ly  on t h e  helmet. 

Medical k i t s  ce r ta in ly  seemed adequate. We d i d  run out of 

e l e c t ro ly t e  and some more should be packaged, I would th ink,  

f o r  t h e  comparable amount of time we had, because we actual ly  

did not change sensors out according t o  t h e  Fl ight  Plan. We 

generally wore sensors longer than t h e  F l igh t  Plan required,  

which meant had we done it according t o  t h e  Fl ight  Plan w e  

de f i n i t e l y  would have run out of e l e c t ro ly t e  ea r ly .  I think 

it is  a mistake not t o  have a f a i r l y  c l e a r  summary of instruc-  

t ions  f o r  use of each of t h e  d r u g s ,  i f  f o r  no other reason 

than t h e  no-corn case when a drug might be required. For most 

of those  drugs, they would essen t ia l ly  be of l i t t l e  use t o  us 

i n  a no-corn s i t ua t i on  because we would not know exactly what 

they were for and which drugs could be taken i n  combination 

without an adverse e f f ec t .  
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waste management por t ion .  Within a day, t h e  rou t ine  of where 

t o  put  th ings  t o  keep t r a c k  of them and how t o  e a t  and all t h e  

normal and more mundane aspects  of l i v i n g  were f a i r l y  c l ea r ly  

defined i n  qy mind and did  not present  any ser ious  problem. 

Shaving - I did  not shave u n t i l  t h e  day before  e n t r y  and a f t e r  

t h e  press  conference. 

t h e  beard during any of t h e  t i m e  i n  o r b i t .  

b i t  of s t i c k i n e s s  involved with wearing t h e  chin s t r a p  but  

t h a t  w a s  i n s i g n i f i c a n t .  I th ink t h a t  having a beard or not 

having a beard has t o  b e  purely b e  a personal  item. 

me about an hour t o  shave it o f f ,  but I th ink t h a t ' s  comparable 

t o  t h e  amount of time it would have taken t o  s t a y  clean-shaven. 

It w a s  d i f f i c u l t  t o  shave o f f .  I went through about t h r e e  of 

t h e  double-edge b lades .  And although none of them were 

seriously degraded, it j u s t  seemed t h a t  w i t h  a new blade  t h e  

whole shaving process w a s  e a s i e r .  One th ing  t o  do p r i o r  t o  

shaving i s  make sure  you se t  yourse l f  up with a good l i g h t .  

I might have been able t o  cut 10 o r  15 minutes out  of t h e  

shaving i f  I ' d  had b e t t e r  l i g h t i n g .  I a l s o  recommend t h a t ,  

p r i o r  t o  using t h e  brushless  shave cream, you g e t  a l o t  of 

hot  water on a rag and soak your beard with it. I a l s o  washed 

the  beard with soap and hot  water before applying t h e  brush- 

l e s s  shave cream. 

I f e l t  no s i g n i f i c a n t  discomfort from 

There w a s  a l i t t l e  

It cost  

I n  s p i t e  of t h e  d i f f i c u l t y  i n  shaving, t h e r e  
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a problem of t h e  clogging of  t h e  razor  and I th ink t h e  du l l ing  

of t h e  razor  but  t h e r e  was no pu l l ing  of t h e  beard at a l l .  

D u s t  - We'll j u s t  t a l k  about in-cabin dus t .  After t h e  f i r s t  

EVA, t he re  w a s  considerable dust i n  t h e  cabin. It would be 

s t i r r e d  up by movements of t h e  suit and t h e  gear  t h a t  we had. 

Almost immediately upon removing IIQT helmet, I s t a r t e d  t o  pick 

up t h e  symptoms t h a t  you might associa te  with hayfever symptoms. 

I never had runny eyes or runny nose. 

ness i n  t h e  nose and maybe i n  t h e  f r o n t a l  s inuses t h a t  a f fec ted  

my speech and my r e s p i r a t i o n  considerably. After  about 2 hours 

within t h e  cabin, those  symptoms gradually disappeared. 

It w a s  merely a s t u f f i -  

By 

morning of t h e  next .day, they were gone completely. 

second and t h i r d  EVAs , although I ' m  sure  t h e  dust  w a s  com- 

After  t h e  

parable,  t h e  symptoms were not nearly as s t rong as a f t e r  t h e  

f i rs t  EVA. That w a s  as i f  I e i t h e r  developed a mucous protec- 

t i o n  of t h e  af fec ted  areas or had some way or another very 

quickly developed an immunity t o  t h e  e f f e c t s  of t h e  dust .  

Let me mention t h e  PRDs. The f i r s t  couple of days, my PRD 

resided i n  my tempormy stowage bag because I did not wear t h e  

covera l ls .  After  t h e  second day, I wore t h e  covera l l  pants 

and t h e  PRD w a s  i n  t h e  pocket of t h e  pants .  

t h e  PRD inadver tent ly  w a s  l e f t  stowed i n  my s u i t  and s o  it 

After rendezvous, 
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t o  put i n  t h e  covera l l  pocket.  That PRD w a s  i n  PGA pocket 
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during t h e  CSM EVA. 

Personal  hygiene - I th ink  t h e  LM feces bags are super io r  t o  

t h e  CSM's i n  t h a t  they  have a goodly quan t i ty  of t i s s u e s  cut 

t o  s i z e  and are qu i t e  good. 

be t h e  same kind  of b lue  bags i n  t h e  CSM. Although w e  ended 

I see no reason why those  couldn' t  

up having p lenty  of t i s s u e ,  t h e r e  w a s  some concern i n i t i a l l y  

whether w e  would. And I th ink  had w e  had any g r e a t e r  problem 

i n  loose  bowel movements w e  probably. would have had an inade- 

quate supply of  t i s s u e s .  Tissues are extremely usef'ul i n  a l l  

kinds of personal  and cabin hygiene and t h e r e  should never,  if 

at a l l  poss ib le ,  b e  any concern over not  having enough t i s s u e s .  

P a r t i c u l a r l y ,  i f  you are using t h e  BUSSes, you t e n d  t o  use a 

t i s s u e  every time you use t h e  BUSS - at leas t  one. You t end  

t o  use one during t h e  meals, and of course a l o t  of t h e m  i n  t h e  

use of t h e  b lue  bag. Potable water w a s  used for personal  

hygiene. I washed seve ra l  times with soap, and pos t  rendezvous 

I ac tua l ly  washed 

water on a towel and wet t ing  t h e  h a i r  q u i t e  w e l l .  Then, j u s t  

i n  a normal t e r r e s t r i a l  way, I rubbed soap i n t o  it and t h e n  

washed t h e  soap out  again with a couple of w e t  towels .  The 

soap on board seemed t o  be  qu i t e  good. It d i d  a good job  of 

hair q u i t e  adequately by p u t t i n g  a l o t  of 
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o r  w a s h  o f f  very wel l .  It did not  leave any noticeable residue 

tha t  w a s  uncomfortable. 
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