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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 



10-3 

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 .  



10-10 

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 



10-13 

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. 
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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 



12-6 

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  
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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. 




