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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 
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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 .  
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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 .  



16-2 

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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SCHMITT The LRV navigat ion s imula tor  - The main usefulness I received 

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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EVANS It w a s  a l o t  better f o r  me than  t h e  zero-g a i rp lane .  I became 
( 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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CERNAN you can see and some you c a n ' t  q u i t e  see .  I t ' s  a continuous 
(CONT'D) 

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  



17-10 

CEFNAN CM/LM egress  - The a l t i t u d e  chambers speak f o r  themselves. 
( CONT D) 

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 ,  



17-12 L 
CEFUVAN operat ion as w e l l  as from o r b i t a l  geology t o  geogeology work, 
( CONT D) 

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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E3JANS geologist  s o  t o  speak fo r  Apollo 16 and f o r  t h e  f i e l d  t r i p s  

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 


