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15.0 ENTRY 

COLLINS 

15.1 ENTRY PARAMETERS 

Normally we're targeted for 1108 miles from pointer K 

to the ship. Initially the weather in that area looked 

good, but as we got' in closer, Houston started making 

grumbling noises about the weather in that recovery area. 

Finally they said there were thunderstorms there and 

they were going at 1500 miles. I wasn't very happy with 

that fact because the great majority of our practice and 

simulator work and everything else had been done on a 

1187 target point. The few times we fooled around with 

long-range targets, the computer's performance and the 

ground's parameters seemed to be in disagreement. Spe- 

cifically, there's an exit velocity and exit-drag-level 

check that's got to be within certain bounds, and it 

rarely, if ever, was within those bounds. So, when they 

said 1500 miles, both Neil and I thought, "Oh God, we're 

going to end up having a big argument about whether the 

computer is GO or NO GO for a 1500-mile entry." 

1500 miles is not nearly as compatible - it doesn't look 
Plus 

quite the sane on the EMS trace. 

over, you'd be hard-pressed to come anywhere near the 

ship. 

If you had to take 
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COLLINS 
( CONT ' D ) 

COLLINS 

COLLINS 

For t h e s e  r easons ,  I wasn ' t  t o o  happy about going 1500 

m i l e s ,  bu t  I cannot q u a r r e l  wi th  t h e  dec i s ion .  The 

system i s  b u i l t  t h a t  way and, i f  t h e  weather i s  bad i n  

t h e  recovery area, I t h i n k  i t ' s  probably advantageous 

t o  go 1500 m i l e s  t han  t o  come down through a thunderstorm. 
c 

15.2 COMMUNICATIONS BLACKOUT 

I never pa id  t h e  s l i g h t e s t  b i t  of a t t e n t i o n  t o  t h a t .  

They read up a l l  t h e  numbers; i t ' s  simple t h a t ,  i f  you ' re  

i n , a  b lackout ,  you c a n ' t  communicate; i f  you ' re  e i t h e r  

s i d e  of t h e  b lackout ,  you can. 

it a l i t t l e  more then  t h a t ,  it can g ive  them more of  a 

I guess t h e  ground uses  

hack on where you are r e l a t i v e  t o  t h e  nominal t r a j e c t o r y .  

15.3 I O N I Z A T I O N  

Along about .O5g, w e  s t a r t e d  t o  g e t  a l l  t h e s e  colors p a s t  

t h e  windows; Buzz took some movies, which w e  looked a t  

las t  n igh t .  

eye sees. 

are a l l  v a r i e t i e s  of c o l o r s  - l avende r s ,  l i g h t i s h  

b l u i s h  greens ,  l i t t l e  touches of  v i o l e t ,  and g r e a t  

v a r i a t i o n s  mostly of b lues  and greens.  

has  v a r i a t i o n s  on a orange-yellow theme. I t ' s  s o r t  of  

a combination of  a l l  t h e  c o l o r s  of  t h e  rainbow r e a l l y .  

The c e n t r a l  p a r t  looks l i k e  you would imagine a burning 

They don ' t  r e a l l y  show what t h e  human 

Around t h e  edge of t h e  plasma shea th ,  t h e r e  

The c e n t r a l  core  
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C O L L I N S  material might look. Orangeish, yellowish, whitish, 
( CONT'D) 

and then completely surrounded by almost a rainbow of 

colors. 

ALDRIN I thought there was a surprisingly small amount of 

material coming off. 

COLLINS That's right; there didn't seem to be any chunks as there 

were on Gemini. 

A L D R I N  That's right; there didn't seem to be any droplets or 

anything coming off. There was a small number of sparks 

going by; you could definitely see the flow pattern. 

Looking out the side window, you could get a very good 

indication of the angle of attack by the direction of 

motion of the particles. That didn't seem to change too 

much. When a thruster would fire, you could .pick it up 

immediately, because it deflected the ion stream behind 

you. 

or whether it was actually changing the direction of the 

lift vector. 

I am not sure whether that was because of a roll 

15.4 SOUNDS, SENSATIONS, AND OBSERVATIONS 

COLLINS I didn't hear any unusllal sound at all during that time. 

A L D R I N  No, it seemed to be rather quiet. 
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COLLINS 

ALDRIN 

COLLINS 

ALDRIN 

COLLINS 

CONFIDENTIAL 
Yes, t h e r e  wasn ' t  any s i z z l i n g ,  popping, or any noises  

t h a t  you commonly a s s o c i a t e  wi th  e n t r y  hea t ing .  

I thought t h e  g cons tan t  was 'qu i t e  smooth. 

I thought it w a s  smooth a l s o .  

More r a p i d  from a phys ica l  s tandpoin t  then  I had a n t i c i -  

pated.  

I thought it w a s  slower than  t h e  cen t r i fuge .  I t h i n k  

i t ' s  probably exac t ly  the same time dura t ion .  

Well, I d i d n ' t  have a meter t o  look at .  

You're more keyed up and t i m e  seems t 3  go more slowly. 

Anytime t h a t  I go from zero g t o  p o s i t i v e  g ,  I g e t  a 

f e e l i n g  of  t r a n s v e r s e  a c c e l e r a t i o n  i n s t e a d  of  f e e l i n g  

l i k e  t h a t  of what it t r u l y  i s .  The f irst  f e w  seconds I 

g e t  the sensa t ion  o f  body r o t a t i o n ,  mostly i n  p i t c h .  

Usually I t h i n k  we're p i t c h i n g  up. 

ARMSTRONG Yes, I would agree  t h a t  I f e l t  a l i t t l e  b i t  o f  a r o t a t i o n a l  

s ensa t ion  during t h e  i n i t i a l  g p u l s e ,  bu t  i t ' s  not d i s -  

o r i e n t i n g .  
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15.6 CONTROL MODE 

COLLINS We gave Spacecraf t  con t ro l  over t o  t h e  computer af ter  we 

passed a l l  our p i t c h  a t t i t u d e  cross-checks. We gave it 

t o  t h e  computer s h o r t l y  before  400 000 f e e t .  

r e c a l l  exac t ly  when, bu t  a matter  of  seconds before  

400 000 feet .  

en t ry .  The computer d i d  i t s  usua l  b r i l l i a n t  job  a t  

s t e e r i n g .  We j u s t  s o r t  o f  peered over i t s  shoulder and 

I don ' t  

We s tayed  i n  CMC, AUTO f o r  t h e  r e s t  of  t h e  

made sure t h a t  t h e  spacec ra f t  w a s  responding t o  t h e  bank 

angles  t h a t  t h e  computer commanded, and t h a t  those  bank 

angles  made sense i n  l i g h t  of what w e  s a w  on t h e  EMS and 

through o the r  b i t s  and p i eces  of information,  The 

computer d i d  not f l y  t h e  EMS t h e  same way I would have 

flown t h e  EMS. A s  soon as it got  s u b c i r c u l a r ,  it seemed 

t o  s t o r e  up a l o t  more excess .energy  than  I thought w a s  

reasonable .  It w a s  holding on t o  an approximate 

250 m i l e s  downrange e r r o r .  When t h e  downrange d i s t ance  

t o  go w a s ,  s ay ,  500 m i l e s ,  it would have about 750 miles 

a v a i l a b l e  a t  t h a t  p a r t i c u l a r  g l e v e l  we were seeing a t  

t h e  t i m e .  

but  ,it hung on u n t i l  very ,  very l a t e  i n  t h e  game and then  

it decided a l l  of a sudden t o  dump it. It s o r t  of r o l l e d  

over on i t s  back and gave us  a second peak pulse  of 6g's 

I thought t h i s  w a s  probably a l i t t l e  excess ive ,  

, 
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COLLINS 
(CONT'D) 

ALDRIN 

ALDRIN 

CONFIDENTIAL 
g e t t i n g  r i d  of  t ha t  excess  energy. A f t e r  t h a t ,  everything 

w a s  a l l  cross-ranges and downranges, and everything made 

sense.  It w a s  e s s e n t i a l l y  on zero e r r o r  f o r  t h e  remain- 

der of  t h e  run .  Our first  peak pu l se  w a s  6 .5  as nea r ly  

as you can read t h a t  t h i n g ,  and t h e  second one w a s  6.0. 

The EMS t r a c e  looked more l i k e  a r o l l e r  coas t e r  t han  a 

h o r i z o n t a l  l i n e .  It r e a l l y  climbed f o r  a t i t u d e  af ter  

t h e  i n i t i a l  pu l se  and hung way up t h e r e  high.  All of a 

sudden, it decided t o  dump it ,  and r o l l e d  over on i t s  

back and w e  came screaming back i n .  That i s  r e a l l y  a 

p r e t t y  gross  exaggera t ion ,  bu t  t h a t  w a s  t h e  t r end .  

15.8 DROGUE CHUTE DEPLOYMENT 

I could see t h e  r i n g  depa r t ing  j u s t  a f r a c t i o n  o f  a 

second before  I f e l t  a s m a l l  pu lse .  There wasn't  much 

o f  a r o t a t i o n  as t h e  drogue chutes  deployed. They seemed 

t o  o s c i l l a t e  around a good b i t ,  bu t  d i d  not  t r ansmi t  

much of  t h i s  o s c i l l a t i o n  t o  t h e  spacec ra f t .  The space- 

c r a f t  seemed t o  s t a y  on a p r e t t y  s teady  course.  

15.9 MAIN CHUTE DEPLOYMENT 

The main chute  deployment aga in  gave us a s m a l l  j o l t ,  

bu t  no t  one t h a t  would move you around i n  t h e  s e a t  

apprec iab ly  o r  cause any concern. I c a n ' t  say t h a t  I 
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ALDRIN no t iced  t h e  d i f f e r e n c e  between f i r s t  deployment and 
( CONT' D )  

dereef ing .  It seemed t o  be one continuous opera t ion .  

COLLINS It seemed t o  m e  t h e r e  was 'qu i t e  a b i t  of delay before  

they  dereefed.  All t h r e e  chutes  were s t a b l e  and all 

dereefed  and they  kept s t ay ing  t h a t  way u n t i l  I was j u s t  

about t he  poin t  where I w a s  g e t t i n g  worried about whether 

t hey  w e r e  ever  going t o  dereef; t h e n t h e y  d id .  

15.10 COMMUNICATIONS 

COLLINS A s  soon as w e  got out  of b lackout ,  we heard Recovery 1 

and H a w a i i  Rescue 1. Houston, as pe r  agreement, s tayed 

o f f  t h e  a i r  and w e  p r e t t y  much s tayed  o f f  t h e  a i r  except 

t o  speak when spoken t o  and t o  l e t  t h e  recovery people 

know t h a t  we were i n  good shape and t h a t  t h e r e  w a s  no 

hurry about t h e i r  recovery opera t ions .  

1 5 . 1 1  ECS 

COLLINS We d i d  not  have s u i t s  on. W e  brought t h e  primary water 

b o i l e r  on t h e  l i n e  as per  t h e  c h e c k l i s t ;  t h e  same for 

the  secondary. 

and 15 minutes , r e s p e c t i v e l y ,  before  sepa ra t ion ,  some- 

They were brought on roughly 45 minutes 

t h i n g  l i k e  tha t .  I d o n ' t  t h i n k  t h e  secondary b o i l e r  

r e a l l y  had a chance t o  do any b o i l i n g ;  however, I be- 

l i e v e  t h e  primary d id .  
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A t  any r a t e ,  it s t a r t e d  perking away. 

how e f f e c t i v e  it i s  by looking a t  t h e  gages.  

You c a n ' t  t e l l  

The cool ing w a s  very good. 

w e  were per fec t ly .  comfortable.  

ourse lves  out  by cold-soaking p r i o r  t o  en t ry .  

go through any cold-soak procedure. 

cool throughout t h e  e n t r y ,  and it was q u i t e  comfortable 

on t h e  water, as opposed t o  our Gulf-egress t r a i n i n g .  

I t h i n k  you'd g e t  an e n t i r e l y  d i f f e r e n t  viewpoint o f  

t h a t  recovery opera t ion  with t h e  B I G ' S ,  i f  you s t a r t e d  

out  hot  wi th  s t o r e d  body hea t .  

Even during t h e  e n t r y  i t s e l f ,  

We d i d n ' t  have t o  f r eeze  

We d i d n ' t  

It w a s  p l easan t ly  
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16.0 LANDING AND RECOVERY 

16 .1  TOUCHDOWN - IMPACT 

16-1 

I f e l t  a s o l i d  j o l t .  It was a l o t  harder  than  I expected. 

It p i tched  me forward wi th  a l i t t l e  b i t  of sideways ro t a -  

t i o n .  I w a s  s tanding  by wi th  my f inge r s  q u i t e  c lose  t o  

t h e  c i r c u i t  b reaker .  The check l i s t  f e l l ,  and t h e  pen o r  

p e n c i l ,  whatever I had, dropped. 

t h e r e  w a s  any way of keeping your f i n g e r s  on t h e  c i r c u i t  

b reake r s .  

It d i d n ' t  seem as though 

ARMSTRONG When you a r e  18 knots  away, it looks p r e t t y  promising. 

COLLINS I t h i n k  those  procedures f o r  t h e  main chute a r e  w e l l  

worked ou t .  I t h i n k  it i s  50/50 whether or not you a r e  

going t o  S tab le  11. 

16.3  POSTLANDING CHECKLIST 

COLLINS The post landing c h e c k l i s t  worked wel l .  The b i g  i tem f o r  

us  w a s  t h a t  w e  not contaminate t h e  world by leaving  t h e  

post landing vent  open. 

i n  our  procedures t o  c lose  t h a t  vent  va lve  p r i o r  t o  popping 

t h e  c i r c u i t  b reakers  on panel  250. I'd l i k e  t o  say f o r  

t h e  fol lowing crews tha t  they  pay a t t e n t i o n  t o  t h a t  i n  

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

W e  had t h a t  underl ined and c i r c l e d  

If you cu t  t h e  power on panel 250 before  
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COLLINS you g e t  t h e  vent  valve c losed ,  i n  t h e o r y ,  t h e  whole world 

g e t s  contaminated, and everybody i s  mad a t  you. 
( CONT'D) 

ALDRIN I have a couple o f  t h i n g s  noted i n  t h e  c h e c k l i s t .  I don ' t  

t h i n k  any of t h e  f l i g h t s  have ever  used t h e  CM RCS p rehea t .  

If you m i s s  a c i r c u i t  b reake r ,  it i s  not r e a l  obvious t h a t  

you are going t o  come back and see t h a t  c i r c u i t  breaker  

l a t e r .  For example, when You do, bu t  it i s  tucked away. 

you g e t  ready t o  p rehea t ,  you push some c i r c u i t  b reakers  

i n  and t u r n  t h e  h e a t e r s  on. You w a i t  awhile t hen  p u l l  

some c i r c u i t  b reakers  ou t  aga in .  The way t h e  check l i s t  

i s  w r i t t e n ,  some of t hose  c i r c u i t  b reakers  s t a y  i n  and 

you wonder whether you ought t o  go through t h e  mechanics 

of checking a l l  t hose  t h i n g s  o f f .  The o the r  one i s  t h e  

CM RCS a c t i v a t i o n .  When w e  go t  t o  t h e  po in t  of b r ing ing  

t h e  var ious  logic switches on, t h e  sequence a r m  c i r c u i t  

b reakers  were ou t .  Mike c a l l e d  it t o  my a t t e n t i o n  tha t  

unless  we pushed those  i n ,  we weren ' t  going t o  g e t  any 

RCS p r e s s u r i z a t i o n .  

a t  t h a t  p a r t i c u l a r  t i m e .  

We d i d n ' t  go back and research  t h i s  

I b e l i e v e  t h a t  i f  t h e  c h e c k l i s t  

people check, they  w i l l  f i n d  t h a t  those  c i r c u i t  b reakers  

should be c a l l e d  out t o  be pushed i n  a t  t h a t  po in t .  

During t h e  CM RCS check, it says t o  go t o  spacec ra f t  con- 

t r o l  SCS, bu t  it doesn ' t  t e l l  you what mode t o  be' i n  for 
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ALDRIN t h e  check. I t h i n k  you want a minimum impulse. I t h i n k  
( CONT'D) 

t h a t  it i s  l o g i c a l  t h a t  it be c a l l e d  out i n  t h e  c h e c k l i s t .  

COLLINS 

COLLINS 

COLLINS 

ALDRIN 

16.4  TEMPERATURE AND HUMIDITY 

It w a s  d e f i n i t e l y  humid i n s i d e .  W e  got  about a quar t  of 

water  i n  through t h e  snork le  va lve .  It w a s  d e f i n i t e l y  

humid, b u t  it w a s  comfortable.  

16.5 COWNICATIONS 

Communications were good af ter  we became s t a b l e  I.  O f  

course ,  we could not  hear  anybody i n  S tab le  I1 , because 

t h e  antennas were i n  t h e  water .  

16.7 BATTERY POWER 

Bat te ry  power w a s  more than  adequate f o r  t h e  b r i e f  dura t ion  

w e  were i n  t h e  spacec ra f t .  I don ' t  r e c a l l  t h e  vo l t age ,  or 

you mentioning it. 

On t h e  main chutes  a f t e r  we dumped propel lan t  during t h e  

purge cyc le ,  you could s e e  flame coming out  of t h e  t h r u s t e r s  

and going by t h e  s i d e  windows. 

t h e r e  w a s  a f a i r l y  s t r o n g  odor of p rope l l an t s .  

las t  p a r t i c u l a r l y  long. 

t ime,  and it might be advisable  t o  delay t h a t  a l i t t l e  b i t  

longer .  

When we opened up t h e  va lves ,  

It d i d n ' t  

It seemed t o  m e  we had p l en ty  of 
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ALDRIN The v i s i b i l i t y  out t h e  s i d e  window coming down w a s  q u i t e  
( CONT'D)  

good and I f e l t  t h a t  you could look out and almost see 

impact by looking out  t o  t h e  s ide.  This would involve 

COLLINS 

some r i s k  t o  your neck a t  t h e  t i m e .  I t h i n k  you could 

determine l e v e l s  of  50 fee t  or less and then put  your 

head back on t h e  couch. I d i d n ' t  see  any need t o  do 

t h a t ,  bu t  t h e  c a p a b i l i t y  does e x i s t .  

This bus iness  about h i t t i n g  t h e  water without  p u t t i n g  

t h e  chutes  out  because of alt imeter fa i lure  i s  kind of a 

"Mickey Mouse" .simulator pad. 

I t h i n k  it i s  a good t h i n g  though. I t h i n k  t h e  more 

answers you can mess up i n s i d e  t h e  s imula tor ,  t h e  b e t t e r  

it i s .  They ought t o  t r i c k  you i n t o  coming i n  wi th  your 

PYRO c i r c u i t  b reakers  o u t ,  wi th  your ELS c i r c u i t  b reakers  

o u t ,  with your PYRO's not  armed, wi th  your ELS l o g i c  o f f ,  

or  w i t h  your ELS AUTO switch i n  MANUAL. Any one of  those  

t h i n g s  can r e a l l y  f o u l  you up. To ge t  a success fu l  e n t r y ,  

you have t o  have t h e  ELS c i r c u i t  b reakers  i n ,  t h e  PYRO's 

armed, ELS AUTO on, and t h e  ELS LOGIC on. Those a r e  

importants things i n  t h e  1 0 1  c h e c k l i s t  items. Most of them 

are r e a l l y  not c r i t i c a l ,  bu t  t hose  few items are. I managed 

t o  f o u l  each one of them up at least  once during t h e  var ious  

s imula t ions .  I w a s  g lad  t h a t  I had because I was darn sure 
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COLLINS going t o  make p o s i t i v e  t h a t  each of t hose  switches were 
( CONT' D) 

i n  t h e  proper p o s i t i o n .  

ARMSTRONG I agree w i t h  t h a t .  What Buzz i s  saying i s  t h a t  t h i s  l ack  

of information about how high you a r e  i s  not r e a l .  I f  

you are i n  a l i g h t e d  condi t ion ,  and we were i n  a r e l a -  

t i v e l y  wel l - l igh ted  condi t ion  during chute  deployment, t h i s  

information i s  a l o t  more r e a d i l y  a v a i l a b l e  i n  f l i g h t  t han  

it i s  i n  s imula tor .  You can see  t h e  clouds coming up, and 

you a r e  watching your se l f  go through cloud l a y e r s ,  and 

then  you can see  t h e  water down below you. You have a 

l o t  of cues as t o  how high you a r e  which a r e n ' t  ava i l ab le  

i n  t h e  s imula tor .  

ALDRIN 

COLLINS 

ALDRIN 

COLLINS 

mat 's  t r u e .  

. 16.10 SEASICKNESS 

Nobody got s i c k .  

a second p i l l  on t h e  water .  Those p i l l s  a r e  c a l l e d  

Hyacynth and Dexedrine, and they  seem t o  work f i n e .  

We each took a p i i l  p r i o r  t o  en t ry  and 

No s i d e  e f f e c t s  a t  .all. 

16.11 INTERNAL T W E M T U F E  CHANGES 

There d i d n ' t  appear t o  be any. We were comfortable on t h e  

water, and I guess a t  the t i m e  it probably warmed up a 
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C O L L I N S  l i t t l e .  We weren ' t  i n  it long enough t o  r e a l l y  f ee l  
( C O N T ' D )  

C O L L I N S  

A L D R I N  

C O L L I N S  

A L D R I N  

C O L L I N S  

C O L L I N S  

C O L L I N S  

any sudden changes. There weren ' t  any. 

16.12 STABLE I OR S T A B L E  I1 - U P R I G H T I N G  PROCEDURES 

We were i n  S tab le  11. The f l o a t  bags worked f i n e .  We 

were i n  S tab le  I1 4 or 5'minutes .  

It d i d n ' t  seem l i k e  it w a s  anywhere near  as long as it 

was during the  tank  or Gulf t r a i n i n g  exe rc i se s .  

I am s u r e  t h e  reason w a s  t h a t  we were bobbing around 

f a i r l y  we l l .  

A s  soon as they  became almost f u l l ,  t h e  wave a c t i o n  t i p -  

ped it back over.  

That ' s  r i g h t .  

16.14 I N I T I A L  S I T T I N G  OR STANDING 

I don ' t  t h i n k  any of  t h e  t h r e e  of us had any of t hose  

symptoms. 

16.15 I N T E R N A L  P R E S S U R E  

I n t e r n a l  pressure  w a s  f i n e .  We used t h e  dump va lve  as 

per  t h e  c h e c k l i s t ,  and it worked out  we l l .  
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16.16 RECOVERY OPERATIONS 

COLLINS Recovery Operations went very smoothly. The swimmer  threw 

t h e  B I G ' s  i n t o  us .  We put  t h e  B I G ' s  on i n s i d e  t h e  space- 

c r a f t .  We put  them on i n  t h e  lower equipment bay. Nei l  

did f i r s t ,  then  I d i d  a f t e r  him. Buzz put h i s  on i n  t h e  

right-hand s e a t .  We went o u t ;  Nei l  f i r s t ,  then  me, a n d  

then  Buzz. I t ' s  necessary ,  a t  l e a s t  t h e  way w e  had prac- 

t i c e d  it, for us t o  h e l p  one another  i n  sea l ing  t h e  B I G ' s  

around t h e  head t o  make su re  t h e  z ipper  was f u l l y  c losed .  
-- - -7 - - __ _ _  

16.19 EGRESS 

A s  w e  crossed t h e  t h r e s h o l d  of  t h e  ha t ch ,  w e  i n f l a t e d  o u z  w COLLINS 

water wings and jumped i n t o  t h e  raf t .  The B I G ' s  swimmer  
i__--------. 

had t r o u b l e  g e t t i n g  t h e  hatch closed.  I d o n ' t  know why. 

Nei l  went back t o  h e l p  him, and he s t i l l  had t r o u b l e .  

I went back t o  h e l p ,  and when I got  t h e r e  t h e  hatch gear  

box w a s  on n e u t r a l  and t h e  hatch handle w a s  on n e u t r a l .  

H e  should have been ab le  t o  c lose  it. The ha tch  handle ,  

i n s t e a d  of being up a t  i t s  d e t e n t ,  w a s  f lopping f r e e .  All - 
I d i d  w a s  take it and cram it up i n t o  t h e  de t en t .  Then 

he w a s  ab l e  t o  c lose  t h e  ha tch .  He w a s  r e a l l y  cranking 

on i t .  With n e u t r a l  on those  two pawl s e t t i n g s ,  t h e r e  

should be no impediment t o  c los ing  t h e  hatch.  Even i f  t h e  

hatch handle i s  f lopping l o o s e ,  t h e r e  i s n ' t  anything i n s i d e  
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COLLINS which mechanically would i n t e r f e r e  with i t .  We f i n a l l y  
( C O N T ' D )  

helped him ge t  t h e  ha tch  c losed .  

We sprayed one another  down i n s i d e  t h e  r a f t .  There w a s  

some confusion on t h e  chemical agents .  There were two 

b o t t l e s  of  chemical agents .  One of them w a s  Betadyne, 

which i s  a soap-sudsy iod ine  s o l u t i o n ,  and t h e  o ther  one 

was Sodium Hypochlor i te ,  a c l e a r  chemical 'spray. During 

our s imula t ions ,  w e  used Betadyne i n  both  b o t t l e s .  They 

found t h a t  t h e  Betadyne broke down the waterproofing i n  

t h e  s u i t .  They made a las t -minute  change and used Beta- 

dyne f o r  scrubbing down t h e  s p a c e c r a f t ,  bu t  they  used 

Sodium Hypochlorite f o r  scrubbing us down. I had read  

about t h i s  and knew t h a t  t h e r e  w a s  a change. While t h e  

s w i m m e r  w a s  scrubbing the s p a c e c r a f t ,  I grabbed t h e  o the r  

b o t t l e  and star ted scrubbing Nei l  down. The swimmer  got  

exc i t ed  and d i d n ' t  want me t o  do t h a t .  I found out l a t e r  

it w a s  because i f  you inha le  enough of t h i s  Sodium Hypo- 

c h l o r i t e  through your in t ake  va lve  you can cause problems 

i n s i d e  t h e  B I G .  I ' m  not  su re  whether you g e t  nauseated,  

you c a n ' t  s e e  or your eyes water .  

You have t o  be c a r e f u l  and not  spray t o o  vigorously around 

t h e  in t ake  valve. You have t o  spray your glove and wipe 

it on r a t h e r  t han  spray it d i r e c t l y  on. I am sure f u t u r e  
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COLLINS r ecove r i e s  w i l l  have t h i s  worked out during t h e i r  G u l f  
(CONT'D) 

egres s  t r a i n i n g .  This i s  j u s t  another  example where changes 

made between t h e  t r a i n i n g  and t h e  r e a l  t h ing  have t h e  poten- 

tial of  b i t i n g  u s .  

/ --- 

ALDRIN I thought t h e  B I G  w a s  a well-designed garment. I w a s  

r a t h e r  disappointed i n  t h e  v i s i b i l i t y .  When we had our 

t r a i n i n g  exe rc i se  i n  t h e  G u l f ,  I didn' . t  n o t i c e  as much fog- 

ging over on t h e  i n s i d e  of t h e  v i s o r s  as I d id  on t h e  a c t u a l  

recovery.  I thought f o r  a while it w a s  on t h e  ou t s ide .  

I dipped down i n  t h e  water ,  bu t  couldn ' t  seem t o  c l e a r  it 

a t  a l l .  I don ' t  know where it came from. It d i d n ' t  seem 

t o  me t h a t  I w a s  p e r s p i r i n g  t h a t  much on t h e  i n s i d e .  

ARMSTRONG I w a s  j u s t  about t o  comment on t h e  same th ing .  If t h e r e  

were any disadvantages t o  t h e  B I G ,  as they  were used i n  

t h i s  opera t ion ,  it w a s  t h e  l a c k  of v i s i b i l i t y  'due t o  con- 

densat ion on t h e  i n s i d e  of t h e  v i s o r .  It w a s  so bad as 

t o  be nea r ly  opaque. 

COLLINS I d i d n ' t  no t i ce  t h a t  it w a s  any worse than  t h e  Gulf.  I 

could s e e  t h e  h e l i c o p t e r s  c l e a r l y ,  t h e  s l i n g  being lowered, 

and t h e  swimmers. 

example, t o  read t h e  f a c e  of  a w r i s t  watch. I could 

see  f a i r l y  w e l l .  

I could make out enough d e t a i l ,  f o r  
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A L D R I N  You could,  bu t  you would have t o  move it around t o  a 

c l e a r  spo t .  

C O L L I N S  Maybe t h a t ' s  t r u e .  

ARMSTRONG It may have had something t o  do with  t h e  seal  between t h e  

face  and t h e  mask. 

A L D R I N  Yes. 

ARMSTRONG How t i g h t  t h a t  s e a l  w a s  determined whether o r  not  t h a t  

condensation w a s  excessive o r  n o t .  Perhaps you had a 

t i g h t e r  seal. I t h i n k  t h a t  my seal w a s  f a i r l y  loose .  

C O L L I N S  So w a s  mine. You remember, you wanted t o  t i g h t e n  my mask. 

A L D R I N  I t i gh tened  mine down. Mine w a s  p r e t t y  t i g h t  so  t h a t  I 

wasn't  b rea th ing  i n  and out of t h e  s u i t .  Maybe t h a t  

f a c t  cont r ibu ted  t o  mine fogging up. 

C O L L I N S  C o u l d  be.  I don ' t  know 

ARMSTRONG I had a loose  f i t t i n g  mask, too .  I had t h e  same problem. 

16 .21  CREW PICKUP 

C O L L I N S  We got  i n t o  t h e  r a f t ,  did our  decontamination b i t ,  and they  

The h e l i c o p t e r  p i l o t  w a s  r e a l  good. You put  picked us up. 
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COLLINS one hand or foo t  anywhere near  t h a t  b a s k e t ,  though, and 

they  s tar t  pu l l ing .  They don ' t  w a i t  f o r  you t o  ge t  i n  

and g e t  a l l  comfortable be fo re  they  r e t r a c t .  J u s t  l i k e  a 

( CONT'D) ---, 
- - 

fisherman, t- t h e  end of t h a t  line,* 

he s t a r t e d  crank-. . Aboard t h e  h e l i c o p t e r ,  we s t a r t e d  

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

w a r m  during t h e  h e l i c o p t e r  r i d e .  

z 

* 
For t h e  f i r s t  t i m e  I became uncomfortably 

Tha t .he l i cop te r  r i d e  w a s  

as s h o r t  as we a r e  going t o  have them during t h i s  kind of 

opera t ion .  We debr ie fed  t h e  recovery people out on t h e  

s h i p  and t o l d  them t h e  same th ing .  When you g e t  t h e  crew 

on t h e  h e l i c o p t e r ,  everybody shouldn ' t  s i t  back and b rea the  

a s i g h  of r e l i e f  and t h i n k  t h a t  t h e  opera t ion  i s  a l l  over ;  

they  should keep r i g h t  on moving. This i s  t h e  t i m e  when 

t h e  crew i s  r e a l l y  s t a r t i n g  t o  g e t  uncomfortable. If t h e  

crew has t o . s t a y  i n  t h a t  h e l i c o p t e r  1 5  or 20 minutes longer  

than  w e  d i d ,  I guess t h e  hood on t h e  BIG would come o f f .  

That ' s  a p r e t t y  wi ld  guess.  

ARMSTRONG I agree.  

ALDRIN I agree.  

ARMSTRONG I t h i n k  we were approaching t h e  l i m i t  o f  how long you 

could expect people t o  s t a y  i n  t h a t  garment. 7 

b f i P  
pd.lL*T\- .L" 

f-- 
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COLLINS 

CONFIDENTIAL 
It w a s  a l l  r i g h t  i n  t h e  ra f t .  

ALDRIN The roughness of t h e  water d i d n ' t  bo ther  me too  much. 

f a c t  t h a t  w e  were g e t t i n g  j u s t . a  f e w  waves every now and 

then  cooled you o f f .  There w a s  no way of measuring what 

t h e  i n s i d e  temperature  of  t h e  chopper w a s  except t h a t  w e  

j u s t  s t a r t e d  accumulating hea t  i n s i d e  t h e  s u i t .  

The 
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COLLINS 

17.0 GEOLOGY AND EXPERIMENTS 

I thought t h a t  t h e  maps were more than  adequate - t hose  

t h a t  were c a r r i e d  onboard the  command module. The g r i d  

system could be improved on. I t h i n k  t h e  ground s o r t  o f ,  

i n  real  t i m e ,  came t o .  t h e  same conclusion we had - t o  c a l l  

each g r i d  t h e  l e t t e r  def in ing  i t s  lower boundary and t h e  

number def in ing  i t s  le f t -hand  boundary.and using s o r t  of 

a Vernier s c a l e  across  t h e  g r i d  square.  I n  o the r  words, 

if you want t o  de f ine  a spot  i n  g r i d  square E 9 ,  you consider  

E9 t h e  one whose lower le f t -hand  corner  i s  t h e  i n t e r s e c t i o n  

of E and 9 .  If you want t o  g e t  s p e c i f i c ,  you say E .9  and 

9.13 o r  something l i k e  t h a t ;  and tha t  de f ines  wi th in  t h a t  

square more s p e c i f i c  coord ina tes .  

ALDRIN The numbers, i f  yours were t h e  same as ou r s ,  had some pat-  

t e r n  t o  them; bu t  they  didn't have as much p a t t e r n  as I 

t h i n k  could have been employed. 

could have j u s t  gone s t r a i g h t  across  l e f t  t o  r i g h t  i n  each 

row. 

I n  o the r  words, they  

COLLINS Here's mine. I ' m  t a l k i n g  about t h e  LAM-2 map, and it 

w a s  okay. 

adequate. 

I t ' s  no jewel of a map, bu t  it w a s  c e r t a i n l y  

CONFIDENTIAL 
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ARMSTRONG This sec t ion  i s  going t o  be  d i f f i c u l t  t o  do without t h e  

p i c t u r e s  t o  descr ibe .  We're going t o  t a k e  an hour t o  

t a l k  about some of t h e s e  t h i n g s  t h a t  you could t a l k  about 

i n  30 seconds w i t h  t h e  p i c t u r e .  

[EDITOR'S NOTE] 

The remainder of t h e  items l i s t e d  i n  Sec t ion  17  were 

covered i n  cons iderable  de t a i l  i n  t h e  air-to-ground 

t r a n s c r i p t i o n  and/or Sec t ion  10 (Lunar Surface)  of t h i s  

document. 
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18.0 COMMAND MODUm SYSTEMS OPERATION 

I 

COLLINS 

18 .1  GUIDANCE AND NAVIGATION 

I have no comment about t h e  ISS. Opt ica l  subsystem B2, 

l i g h t  t ransmi t tance  t e l e scope  and sex tan t  - as we s a i d  

prev ious ly ,  t h e  sex tan t  w a s  a very  use fu l  instrument as 

long as t h e  platform w a s  kept  i n  alignment w i t h i n  p lus  o r  

minus 0.9 degree.  Then stars would be  v i s i b l e  i n  t h e  

sex tan t  and it w a s  very u s e f u l .  The t e l e scope ,  on t h e  

o the r  hand, w a s  a very poor instrument because of t h e  

l i g h t  loss  through i t ,  not  being a b l e  t o  d e t e c t  s t a r  

p a t t e r n s  without a cons iderable  per iod  of  dark adapta t ion .  

That ' s  a l l  I got  on t h a t .  

18.1.3 Computer Subsystem 

COLLINS We r a i s e d  t h e  p o s s i b i l i t y  of making a PTC program. 

computer probably has enough memory t o  do that '  if You star t  

d e l e t i n g  t h i n g s  l i k e  s t a b l e  o r b i t  rendezvous, s t a b l e  o r b i t  

midcourse P30, a P39 perhaps.  

funnies  i n  t h e  computer. 

The 

We had no restarts or any 

18.1.4 G&N Controls and Displays 

COLLINS G&N c o n t r o l s  and d i sp lays  w e r e  a l l  without s u r p r i s e s .  No 

comments. 
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ARMSTRONG I have one comment on t h e  EMS. I t h i n k  a review of  t h e  

r e s i d u a l s  from each burn tha t  w a s  made would i n d i c a t e  t h a t  

t h e r e  i s  something w e  don ' t  understand about proper ly  

computing DELTA-VC, because t h e r e  seems t o  be  a d e f i n i t e  

s i m i l a r i t y  between t h e  r e s i d u a l s .  It does not  seem t o  be  

propor t iona l  t o  t h e  burn s i z e  o r  burn t ime or any of t hose  

th ings .  I always end up with 4 o r  5 f t / s e c  of DELTA-VC. 

C OLLI NS The o the r  p e c u l i a r i t y  of t h e  EMS w a s  dur ing  t r a n s p o s i t i o n  

and docking. The EMS funct ioned normally dur ing  t h e  

sepa ra t ion  from t h e  S-IVB and t h e  subsequent a c c e l e r a t i o n ,  

bu t  a f te r  t h e  t u r n  around, a f t e r  t h e  180 degree p i t c h  and 

t h e  60 degree yaw, t h e  numbers i n  t h e  EMS d i d  not make 

sense.  

were down below 100. Then, i n  f a c t  , I docked w i t h  t h e  

EMS reading 99.1, which i s  completely nonsensible .  I 

don ' t  understand how o r  why t h e  EMS got  j o l t e d  o f f  i t s  

c o r r e c t  values  during t h a t  t u r n  around. 

In s t ead  of be ing  around 1 0 1  or 100.6 t o  101, they  

18.4.1 SM RCS 

COLLINS On t h e  SM RCS system, w e  had one quad t h a t  w a s  consider- 

ab ly  n o i s i e r  t han  t h e  o the r s  and I don ' t  understand 

exac t ly  why t h a t  w a s .  I don ' t  even remember which one it 

w a s .  I t h i n k  it w a s  quad A.  
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18.4.2 CM RCS 

COLLINS I t h i n k  t h e r e  i s  something wrong with t h e  AUTO c o i l  

func t ion ing  on t h r u s t e r  16. 

18.5 ELECTRICAL POWER SYSTEM 

ARMSTRONG Any comments? 

ALDRIN Worked l i k e  a dream. The i n i t i a l  b a t t e r y  charging w a s  a 

l i t t l e  s u r p r i s i n g  i n  t h a t  t h e  vol tage  w a s  q u i t e  high when 

t h e  b a t t e r y  charger  w a s  f i r s t  turned  on. It w a s  up 

around 39.2 o r  39.3.  It l a t e r  went back on down and t h e  

amps went up. I d o n ' t  r e a l l y  understand what t h e  cause 

of t h a t  w a s .  I c a l l e d  it t o  t h e  a t t e n t i o n  of t h e  ground 

and they  seem t o  t h i n k  it w a s  normal, bu t  I don ' t  under- 

s tand  i t .  I got i n  t h e  h a b i t  of us ing  t h e  b a t t e r y  bus 

i n d i c a t o r  whenever I turned  t h e  main bus t i e s  on and o f f ,  

j u s t  as a confirmation of doing t h a t .  I j u s t  mention t h a t  

f o r  any use  of follow-on crews. 

18.6 ENV1RO"TAL CONTROL SYSTEM 

COLLINS There w a s  one funny i n  the  ECS, and tha t  had t o  do wi th  

t h e  primary g lyco l  evaporator  o u t l e t  temperature  g e t t i n g  

lower ' than  normal one t i m e  dur ing l u n a r  o r b i t  when I w a s  

i n  t h e  command module by myself .  I t  seemed t o  be a 

t r a n s i e n t  condi t ion .  The system recovered and began 
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COLLINS funct ioning  normally. It gave t h e  appearance of  t h e  
( CONT' D )  

bypass va lve  having malfunctioned and p u t t i n g  f l u i d  t h a t  

should have been bypassed around t h e  r a d i a t o r s  and through 

t h e  r a d i a t o r s ,  r e s u l t i n g  i n  a RAD OUT temp t h a t  w a s  t o o  

low and a g lyco l  EVAP temp t h a t  w a s  t o o  low. And a f t e r  

j u s t  s i t t i n g  t h e r e  f o r  a while  watching i t ,  t h e  system 

slowly recovered and f o r  t h e  remainder of  t h e  f l i g h t ,  

t he  primary g lyco l  loop  worked p e r f e c t l y  normally. 

t h e r e  w a s  apparent ly  some t r a n s i e n t  t h e r e  which I a m  

So 

unable t o  expla in .  

ALDRIN On t h e  ECS, it seems t o  me i n  t h a t  r a p i d  REPRESS package 

w e  would have a b e t t e r  gage than  t h a t  one t h a t  goes up 

t o  1200 b u t  has marks every 300 p s i .  That ' s  not  a b i g  

t h i n g .  You don ' t  refer t o  it very o f t e n ,  bu t  i t ' s  just  

not a very easy one t o  r ead ,  and i t ' s  not  very soph i s t i -  

ca ted .  

ARMSTRONG You might mention t h i s  inadver ten t  opera t ion  of t h e  

press - to- tes t  valve a couple t imes.  

COLLINS On t h e  oxygen panel ,  t h e  emergency cabin p re s su re  regu- 

l a t o r  push-to- tes t  bu t ton  - we h i t  it with our t o e s  

several times, and it made t h e  ground nervous t o  see a 

sudden inf low of oxygen t o  t h e  cabin  on t h e  TM. I don ' t  
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COLLINS know where they  pick o f f  t h e i r  TM. We heard a l i t t l e  

h i s s i n g  no i se  t h a t  d i d n ' t  pass  more than  a second or two. 
( CONT D ) 

For some reason ,  our f e e t  banged i n t o  t h a t  a r e a  during 

t h e  f i r s t  day o r  two. 

push-to-test  t h a t  l i t t l e  bu t ton .  

A couple or t h r e e  t imes w e  d id  

Any t r o u b l e  with CO ? 2 ARMSTRONG 

COLLINS No, I had no t roub le .  They wanted a t i m e  i n  and a t ime 

out recorded on t h e  C O  c a n i s t e r s .  I d i d  w r i t e  t h e  times 

on t h e  s i d e  of t h e  c a n i s t e r ,  both i n  f e l t - t i p  pen and 

with a r e g u l a r  mechanical p e n c i l .  

put some kind of s t i c k e r  or t o  provide some p lace  on t h e  

s i d e  of t h e  c a n i s t e r s  t o  w r i t e  on. 

metal, and they  a r e  very s l ippe ry .  I t ' s  very d i f f i c u l t  

t o  w r i t e  on, even with t h e  f e l t - t i p  or p e n c i l  so t h a t  

2 

It would b e  easy t o  

They are very dark 

they  w i l l  be  l e g i b l e .  I recorded i n  and out t'imes on 

each of t h e  c a n i s t e r s ,  bu t  I ' m  not a t  a l l  s u r e  they  w i l l  

be  ab le  t o  read  t h a t  information. 

I 

ALDRIN I t ' s  k ind  of s i l l y  t o  record  those  i n  and out  times on 

t h e  ones t h a t  you j e t t i s o n  with t h e  LM. 

ARMSTRONG On t h e  o the r  hand, i t ' s  not  much t r o u b l e  t o  w r i t e  t h e  

t i m e s  down when you ' r e  making t h e  change. 
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COLLINS Yes, i f  we never got  i n t o  t h e  LM f o r  some reason ,  I 

suppose they  would want a l l  t h a t  information.  

18 .6 .2  Cabin Atmosphere 

ALDRIN I not iced  occas iona l ly  when my eyes would water ,  t h e r e  

would be a c e r t a i n  no t i ceab le  burning. This occurred 

when water would d r i p  around, and p a r t  o f  t h a t  I guess 

i s  due t o  zero g .  I t ' s  p r imar i ly  when you wake up i n  t h e  

morning. 

n o t i c e  t h e  burning.  

My eyes would j u s t  s ta r t  t o  water ,  and I would 

COLLINS Well, something e l s e  I not iced  i n  t h e  way of  eye irrita- 

t i o n  was t h a t  t h e  male Velcro t h a t ' s  mounted on t h e  space- 

c r a f t  would come a p a r t  i n  l i t t l e  t i n y  b i t s  and p i eces .  

That m a t e r i a l  would ge t  on your sk in .  A couple of t i m e s  

I not iced  eye i r r i t a t i o n  i n  t h e  inner  p a r t  of my eye,  and 

I ' d  g e t  q y  f i n g e r  and p e e l  o f f  a l i t t l e  segment of t h a t  

Velcro.  That happened more than  once. That s t u f f  f l o a t s  

around t h e  cabin  and can g e t  i n t o  your eyes.  

18.6.3 Water Supply System 

COLLINS The ch lo r ine  i n j e c t i o n  po r t  became more and more d i f f i c u l t  

The c h l o r i n e  seemed t o  corrode t h e  metal, and t h e  t o  use.  

ch lo r ine  i n j e c t o r  assembly became covered with s o r t  of a 

b lack  slushy-looking depos i t .  I t h i n k  it w a s  a chemical 
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COLLINS i n t e r a c t i o n  between t h e  ch lo r ine  and/or t h e  b u f f e r  and 

t h e  metal .  The f r i c t i o n  i n  t h e  system got  h ighe r  and 
( C O N T ' D )  

h ighe r ,  and toward t h e  end of t h e  8 days,  it was very 

d i f f i c u l t  t o  screw t h e  ampule assembly i n t o  t h e  i n j e c t o r .  

COLLINS The f i l t e r s  I t h i n k  are a good i d e a ,  b u t  t hey  need some 

more engineer ing done on them. The b a s i c  problem i s  t h e  

back-pressure c h a r a c t e r i s t i c  or t h e  range of back pres- 

sures which w i l l  result i n  s a t i s f a c t o r y  f i l t e r  opera t ions .  

The back pressures  should be  he ld  t o  a m i n i m u m ,  and, of 

course ,  as long as you are j u s t  s q u i r t i n g  w a t e r  through 

t h e  gun i n t o  your mouth, f o r  example, t h e  f i l t e r  seemed 

t o  work p r e t t y  w e l l .  It s t i l l  allowed some gas t o  g e t  

through. I t h i n k  under all circumstances some gas got  

through. 

see t h e  w a t e r  i n  your mouth. However, I j u s t  had t h e  

I cou ldn ' t  r e a l l y  measure t h a t ,  because you c a n ' t  

f e e l i n g  when s q u i r t i n g  t h e  water gun i n  my mouth through 

t h e  f i l t e r  t ha t  t h e  water s t i l l  had some gas i n  it. But 

it w a s  a l o t  b e t t e r  than  it would have been without t h e  

f i l t e r .  Hooking a food bag up t o  t h e  f i l t e r  or a d r ink  

bag changed t h i s  s i t u a t i o n .  It depended upon t h e  individ-  

u a l  c h a r a c t e r i s t i c s  of each bag j u s t  how much t h e  opera- 

t i o n  w a s  degraded. Some bags had very n i c e ,  smooth 

openings i n  them, and some were c r ink led  and wrinkled. 
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COLLINS You r e a l l y  cou ldn ' t  open up a s u f f i c i e n t  o r i f i c e  behind 
( CONT'D)  

t h e  va lve  so  t h a t  t h e  w a t e r  gun would be  pumping aga ins t  

t h e  back pressure .  This ,  I t h i n k ,  degraded i t s  e f f i c i ency .  

The d ispenser  i n  t h e  LEB i s  a 1-ounce d ispenser  and with- 

out t h e  f i l t e r  a t t ached ,  every t ime you depress  t h e  

plunger you g e t  a very f o r c e f u l  e j e c t i o n  of 1 ounce of 

water wi th  a very d e f i n i t e  beginning and end t o  i t .  With 

t h e  f i l t e r  a t t ached ,  you depress  t h e  plunger and you g e t  

about a h a l f  ounce of w a t e r  r a p i d l y  e j e c t e d ,  followed by 

a very slow oozing out of another  h a l f  ounce. I n  o the r  

words, t h e  f i l t e r  a c t s  as s o r t  of an accumulator f o r  t h e  

system. Since t h a t  second ounce appears very  slowly over 

a long per iod  of t ime and hangs t h e r e  as a g lobule  on t h e  

end of t h e  f i l t e r ,  it s o r t  of makes f o r  a leakage problem. 

Whenever you t r y  t o  f i l l  a water bag or food bag wi th  

e i t h e r  ho t  or cold  water from t h a t  sp igo t  down t h e r e ,  you 

have t o  w a i t  an awful ly  long t ime a f te r  t h e  last s q u i r t  

t o  l e t  t h e  w a t e r  come through t h e  f i l t e r .  Even so, you 

a r e  going t o  g e t  a l o t  of leakage a f te r  you disconnect 

t h e  water bag,  because a t  t h e  i n s t a n t  you disconnect  t h e  

bag , t h e  <back-pressure c h a r a c t e r i s t i c s  are changed and 

t h e  oozing inc reases .  So, i n  genera l ,  it w a s  j u s t  s o r t  

of a sloppy opera t ion  t r y i n g  t o  use t h e  f i l t e r  wi th  a l o t  
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COLLINS of s p i l l a g e .  You had t o  r e a l l y  g e t  down t h e r e  with t h e  
(CONT'D) 

towel  every t ime you wanted t o  f i l l  up t h e  water bag. On 

a couple of occas ions ,  we r e a l l y  put  t h e  back p res su re  t o  

it. I remember one t i m e ,  t h e  en t ry  p o r t  t o  one food bag 

w a s  t o t a l l y  blocked and we were t r y i n g  t o  s q u i r t  water 

i n t o  a deadheaded system. Under t h e s e  circumstances,  my 

p r e f l i g h t  b r i e f i n g  ind ica t ed  tha t  r e l a t i v e l y  i r r e v e r s i b l e  

damage would be  done t o  t h e  f i l t e r ,  and we would have t o  

t a k e  it up out of t h e  l i n e  and go through a drying pro- 

cedure of s e v e r a l  hour s '  dura t ion .  W e  found t h i s  w a s  

r e a l l y  not t h e  case .  W e  could see t h e  membrane de te r io -  

r a t e ,  and then  l i t t l e  beads would appear on it. Y e t  i f  

we j u s t  l e t  the  f i l t e r  a lone f o r  s e v e r a l  hours ,  it appeared 

t o  us t h a t  t h e  e f f i c i e n c y  w a s  r e s to red .  

ALDRIN It seemed t o  be  a mechanical problem, a l s o ,  of a t t a c h i n g  

t h e  bags.  Without t he  f i l t e r  , t h e  nozzle  of t h e  gun 

would s t i c k  i n s i d e  t h e  bag va lve ,  opening wi th  enough 

f r i c t i o n  and with t h e  O-ring f i t t i n g  t i g h t  enough s o  t h a t  

you d i d n ' t  have t o  push with any apprec iab le  f o r c e  t o  

r e t a i n  t h e  bag on t h e  end of t h e  gun. You could confi-  

dentry squeeze t h e  t r i g g e r  and s q u i r t  t h e  water i n t o  t h e  

bag without f e a r  of s q u i r t i n g  t h e  bag o f f  t h e  end of t h e  

gun. Bu t  t h a t  wasn ' t  t r u e  w i t h  the  f i l t e r  on t h e r e .  
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ALDRIN 
( CONT'D)  

COLLINS 

ALDRIN 

COLLINS 

ARMSTRONG 

ALDRIN 

CONFIDENTIAL 
F i r s t ,  t h e  f i l t e r  d i d n ' t  have a good locking  device  t o  

keep it on t h e  gun. When I put  t h e  end of  t h e  f i l t e r  

i n t o  t h e  bag, I found t h a t  I had t o  con t inua l ly  push t h e  

bag t o  r e t a i n  it on t h e  gun. 

That O-ring i s  j u s t  i n s u f f i c i e n t .  

The opening on t h e  end of t h e  f i l t e r  i s n ' t  q u i t e  long 

enough, e i t h e r .  And I found t h a t  t o  work it b e t t e r  I ' d  

have t o  c u t  a good b i t  c l o s e r  t o  t h e  nozzle  end than  t h e  

l i n e  would i n d i c a t e .  This would l e t  you g e t  t h e  end of 

t h e  f i l t e r  f a r t h e r  i n t o  t h e  bag without t h e  bag i n t e r -  

f e r i n g  with where t h e  nozzle  of t h e  f i l t e r  wasn ' t  long 

enough. 

We can ge t  t oge the r  with A 1  Tucker and show him exac t ly .  

The f i l t e r  took some gas o u t ,  bu t  no t  a l l .  O f  couTse, 

e f f i c i e n c y  of t h e  f i l t e r  v a r i e d  widely depending on what 

t h e  back pressure  s i t u a t i o n  w a s .  

The problem with t h e  gas i n  t h e  bag i s  one of d i f f i c u l t y  

i n  mixing t h e  water and whatever i s  i n  t h e r e .  There i s  

some discomfort  when you swallow a fa i r  amount of gas ,  

bu t  t h e  b igges t  t h i n g ,  I guess ,  i s  t h e  f a c t  t h a t  you j u s t  

more gas .  O f  course,  t h a t ' s  a b i g  odor problem i n  
\/ 

t h e  spacec ra f t .  
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COLLINS I beg your pardon. 

ALDRIN I beg yours .  

18.6.4 Water Glycol System 

ARMSTRONG Let 's  go on t o  water g lyco l  system. 

COLLINS Water g lyco l ;  no comments. There w a s  t h e  one funny on gly- 

c o l  evaporator  o u t l e t  temperature  i n  Lunar o r b i t  being t o o  

low. The secondary g lyco l  loop check when w e  got  a s m a l l  

decrease i n  t h e  accumulator quan t i ty  i s  something t h a t  

perhaps should b e  explained a l i t t l e  b e t t e r  p r e f l i g h t  

so t h a t  it came as no s u r p r i s e .  

18.6.5 S u i t  C i rcu i t  

COLLINS Nothing. 

ARMSTRONG J u s t  t h e  O2 flow sensor  i n  t h e  s u i t  c i r c u i t .  

, COLLINS Well, t h a t ' s  no t  r e a l l y  a c i r c u i t .  That ' s  on t h e  100 p s i  

l i n e ,  bu t  I t h i n k  t h a t ' s  we l l  documented. A l l  w e  can say 

i s  t h e  t ransducer  w a s  s i c k ,  or somehow t h e  0 flow sensor  

onboard reading w a s  out of c a l i b r a t i o n .  I t  read  lower 

than  ;the flow r a t e s  we w e r e  a c t u a l l y  g e t t i n g ,  and i t s  

degree of accuracy seemed t o  change with t i m e .  

2 
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18.6.6 Gaging System 

COLLINS The flow ra te  aga in ;  t h a t ' s  t h e  only th ing .  

18.6.7 Waste Management System 

ALDRIN Yes, I t h i n k  t h e r e  i s  some ques t ion  as t o  t h e  capac i ty  of 

t h a t  waste management con ta ine r  and t h e  a b i l i t y  t o  f u l l y  

u t i l i z e  it. I wasn ' t  convinced t h a t  we d i d n ' t  have a 

good b i t  more room than  w e  thought w e  did-, bu t  t h e r e  

wasn ' t  any real  way of knowing how much a d d i t i o n a l  volume 

you had a v a i l a b l e .  

b 

And I wasn ' t  t o o  success fu l  i n  being 

a b l e  t o  put  my a r m  i n  t h e r e  and push t h i n g s  down. 

C 0 LLI NS I had a smaller a r m .  I could ge t  nly a r m  down not  q u i t e  

around t h e  corner .  I could ge t  it far  enough down t o  

s o r t  of t r y  t o  keep t h i n g s  moving t o  t h e  bottom of t h e  

b a r r e l .  Again, I guess I d i d n ' t  have a p r e c i s e  handle  

on how much t h a t  would hold.  I knew t h a t  it w a s  j u s t  a 

f a i r l y  l a r g e  compartment. I t h i n k  w e  could have s t u f f e d  

more t h i n g s  i n  t h e r e  than we d id .  On t h e  o the r  hand, w e  

d i d  have a p r i o r i t y  system of w h a t  w e  thought should go 

-1lier it w a s ,  t h e  more d e s i r a b l e  it w a s  i n  t h e r e .  
______I----.-/- - . -  

t o  have it i n s i d e  t h a t  ment. I thought it worked - ----- 
out  f a i r l y  w e l l .  
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ALDRIN Yes, bu t  I t h i n k  i t ' s  worthy t o  no te  he re  t h a t  w e  d i d  use 

one of t h e  temporary stowage bags as a t r a s h  conta iner  

before  we got i n t o  l u n a r  o r b i t ,  and then  dumped t h a t  s t u f f  

i n  t h e  LM. On t h e  way back, w e  had two o the r  t rash con- 

t a i n e r s .  I t h i n k  most of t h i s  w a s  because of OUT l a c k  of 

confidence i n  how much w e  could put i n  t he  w a s t e  stowage 

conta iner .  

COLLINS I t h i n k  t h e r e ' s  got t o  b e  a b e t t e r  way of  f e c a l  contain-- 
p-------. 

ment or d i sposa l .  I ' d  l i k e  t o  t a l k  t o  t h e  exper t s  on that  

some t i m e  l a t e r ,  a p a r t  from t h i s  deb r i e f ing .  

% -. . 

COLLINS 

18.7 TELECOMMUNICATIONS 

I thought communications i n  genera l  worked very  w e l l .  

I t h i n k  t h e  problems t h a t  w e  had were ground switching 

problems. We d i d  have extended per iods of t i m e  without 

communications with t h e  ground when we were i n ' l i n e  of 

s i g h t  wi th  t h e  ground. I don ' t  q u i t e  understand a l l  t h e  

reasons f o r  t h a t .  I ' m  s u r e  somebody e l s e  i s  worrying wi th  

t h e  problem more than  we a r e .  

worked w e l l .  

continuous computation. It t i e s  up t h e  computer t o  t h e  

ex ten t  t h a t  they 've  designed it where you have t o  b e  i n  

PO0 t o  r ead  VERB 64. 

The VERB 64,  I thought ,  

The only t r o u b l e  with 64 i s  t h a t  it i s  a 

I ' m  no t  sure t h a t  i f  you had t o  do it 
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COLLINS 
(CONT 'D) 

over aga in  t h a t  would be  t h e  b e s t  way t o  design it. 

don ' t  know why you cou ldn ' t  have VERB 64 a v a i l a b l e  i n  

I 

P20 , f o r  example. But, i n  gene ra l ,  a l l  t h a t  worked w e l l .  

Again, we should no te  t h a t  we l e f t  t h e  c i r c u i t  b reaker  

out for t h e  t e l e v i s i o n  on panel  225,  and t h a t  made t h e  

onboard t a p e  not a v a i l a b l e  dur ing  en t ry .  

18.8 MECHANICAL 

COLLINS Tunnel, probe,  drogue, l i g h t i n g ,  a l l  worked b e a u t i f u l l y .  

We i n a d v e r t e n t l y  a c t i v a t e d  t h e  lower le f t -hand  s t r u t  

so f t ene r  p r i o r  t o  launch. 

number 2 w a s  moved and p u l l e d  t h e  f a b r i c  l i n e  t h a t  

a t t aches  t o  t h e  s t r u t .  We recommend t h a t  t h e  backup CMP, 

or whoever i s  i n  t h e r e ,  understand how t o  r e s e t  t hose  

s t r u t  s o f t e n e r s .  

It w a s  done when hand-cont ro l le r  

CONFIDENTIAL 



CONFIDENTIAL 
19.0 LUNAR MODULE SYSTEMS OPERATIONS 

19-1 

19 .1  GUIDANCE AND NAVIGATION 

ALDRIN The dimmer c o n t r o l  w a s  adequate.  You could t e l l ,  as w a s  

commented on previous f l i g h t s ,  t h a t  i n  t h e  dim range,  

t h e r e  i s n ' t  a wide range of  con t ro l .  

t h e  s e r v i c e  alignments anyway) what w a s  a v a i l a b l e  w a s  

adequate.  I w a s  a l i t t l e  disappointed i n  t h e  a b i l i t y  t o  

focus t h e  r e t i c l e  i n t o  a sharp image. I thought we'd 

be ab le  t o  g e t  t h a t  a l i t t l e  sharper .  It d i d n ' t  seem t o  

be q u i t e  as pressed  a r e t i c l e  as I w a s  ab l e  t o  g e t  i n  

t h e  s imulator .  I c a n ' t  expla in  why t h a t  w a s .  

I f e l t  t h a t  (for 

The rendezvous r ada r  worked as expected,  or b e t t e r .  

I thought t h e  s i g n a l  s t r e n g t h  of Borman's on t h e  s i d e  

lobes  was j u s t  what we expected, very c l o s e  t,o what t h e  

s imulator  d e p i c t s ,  i n  r i se  and drop-off. 

ARMSTRONG We've commented a l ready  on t h e  inaccuracy of t h e  simula- 

t o r  l ine-of-s ight  needles .  That should be changed. 

I only have one discrepancy on t h e  landing r ada r  - t h a t  

of t h e  alarm on landing  r ada r  p o s i t i o n  - t h a t  we 

couldn ' t  explain. 
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ALDRIN 

CONFIDENTIAL 
Tha t ' s  probably a computer problem more than  a r ada r  

problem. 

ARMSTRONG Yes. 

ALDRIN I t h i n k  t h e  zero Doppler e f f e c t s  down around a 100 f e e t  

when t h e  noise  came on and then  went back o f f  aga in  should 

be f a i r l y  we l l  documented. It was a r a t h e r  b r i e f  pe r iod ,  

on t h e  order  of  maybe 5 ,  6 seconds,  t h a t  both a l t i t u d e -  

v e l o c i t y  l i g h t s  came on. Then they  went back out again.  

ARMSTRONG I n  f a c t ,  I t h i n k  t h e  zero Doppler drop-outs were l e s s  

t han  we expected. 

Concerning t h e  computer, anything on t h i s  56 or 57 here? 

ALDRIN The overloading of  t h e  computer i s  p r e t t y  w e l l  understood. 

I t ' s  unfor tuna te  t h a t  , because of  t h a t  , you are not  a b l e  

t o  take advantage o f  t h e  use of t h e  radar t o  des igna te  

during ascent .  

The DSKY, t h e  keyboard t h a t  i s ,  we managed t o  wear out 

i n  t h e  s imula tor .  Quite  f r equen t ly ,  it would r e q u i r e  

depress ing  t h e  keys s e v e r a l  t i m e s  before  t h e  e n t r y  would 

be accepted. But t h e  f l i g h t  keyboard worked very w e l l .  

I d i d n ' t  n o t i c e  t h a t  it requi red  any unusual amount of  
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ALDRIN f o r c e  t o  g e t  any of t h e  key s t r o k e s  t o  take .  
( CONT'D) 

AGS seemed t o  work extremely well. The one l i g h t i n g  

f a i l u r e  t h a t  we previous ly  mentioned i n  t h e  middle 

cha rac t e r ;  t h e  upper le f t -hand  v e r t i c a l  s t roke  w a s  not  

lit. 

would come up. Because t h i s  p a r t i c u l a r  one w a s  b lank ,  it 

wouldn't  look l i k e  any p a r t i c u l a r  number. By f i l l i n g  i n  

T h i s  w a s  no t iced  on i n i t i a l  checkout when a 3 o r  9 

one or t h e  o t h e r ,  you could make it e i t h e r  a 3 o r  a 9.  

Anyway, t h e r e  w a s  some p o s s i b i l i t y  f o r  confusion. How- 

eve r ,  it d i d n ' t  appear c r i t i c a l .  

19.2 PROPULSION SYSTEM 

ALDRIN It seems t o  me t h a t ,  i n  monitoring t h e  gyro c a l i b r a t i o n s  

addresses, I d i d  n o t i c e  t h a t  one of them increased  t o  a 

l a r g e r  number during t h e  c a l i b r a t i o n  than  it f i n a l l y  

s e t t l e d  out  a t .  I'll just  ask  t h a t  quest ion of  t h e  

Systems people when they  ge t  t h e r e .  

Al3%3TRONG We had no abnormal i t ies  w i t h  t h e  descent  engine o r  as- 

cent  engine. We've commented a l ready  on t h e  ascent  

source pressure ;  t h a t  i s ,  confusion wi th  r e spec t  t o  

whether o r  not  both tanks had pressur ized .  
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19.3  REACTION CONTROL SYSTEM 

ARMSTRONG No problems. 

19.4 ELECTRICAL POWER'SYSTEM 

ALDRIN Everything worked j u s t  as expected. The monitor ing,  t h e  

d i sp lays  were q u i t e  c l o s e  t o  what we've seen i n  t h e  

s imula tor .  One s m a l l  po in t  - i n  checking t h e  ED 

b a t t e r i e s  i n  t h e  s imula tor ,  when you'd push t h e  spr ing-  

loaded swi tch ,  t h e r e  i s  some de lay  before  t h e  meter g ives  

you t h e  b a t t e r y  reading.  I n  t h e  s p a c e c r a f t ,  t h i s  i s  not  

t h e  case.  I t ' s  almost ins tan taneous .  When t h e  switch 

i s  placed i n  e i t h e r  A or B p o s i t i o n ,  t h e  reading comes 

up immediately. 

ARMSTRONG And t h e r e  w e r e  no d i f f i c u l t i e s  w i t h  t he  ED systems. All 

worked w e l l ,  w i th in  our a b i l i t y  t o  monitor i t s  opera t ion .  

ALDRIN I n  t h e  explosive system, w e  could hear  most of t h e  ex- 

p los ive  devices  when they  were a c t u a l l y  f i r e d .  I c a n ' t  

r e c a l l  any t h a t  w e r e  used t h a t  were not  audib le  i n  t h e  

cockpi t .  

19.5q ENVIRONMENTAL CONTROL SYSTEM 

We've.discussed th'e CO 

d i scussed  t h e  water i n  t h e  lef t -hand s u i t .  

sensor  abnormality and we've 
2 ARMSTRONG 
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ALDRIN W e  a l s o  mentioned t h e  s l i g h t  de lay  w e  had i n  g e t t i n g  the 

replacement primary c a n i s t e r  i n .  It w a s  a ques t ion  of 

not being ab le  t o  r o t a t e  it p rope r ly ,  Then t h e  cap would 

not  go on and completely lock  u n t i l  I was ab le  t o  j u s t  

j i g g l e  t h e  c a n i s t e r  and g e t  it t o  i n s e r t  and r o t a t e  pro- 

pe r ly .  It w a s  t y p i c a l  o f  t h e  s o r t  o f  d i f f i c u l t i e s  t h a t  

many people have been having w i t h  t h e  c a r t r i d g e  rep lace-  

ment i n  both primary and secondary. We t a l k e d  about t h e  

temperature l e v e l s  i n  t h e  s u i t  on t h e  sur face .  We ex- 

p l a ined  t h a t  r a t h e r  thoroughly.  The temperature  got  

co ld  before  we r e a l i z e d  it and, by t h e  t i m e  w e  d i d ,  t h e r e  

wasn ' t  much we could do about it t o  w a r m  it back up i n  

t h e  cabin.  

ARMSTRONG Water supply problems. Concerning t h e  s u i t  c i r c u i t ,  we've 

t a l k e d  about t h e  water problem. I b e l i e v e ,  i n  r e t r o s p e c t ,  

probably t h e  secondary water separa tor  d i d ,  i n  f a c t ,  

success fu l ly  keep t h e  water out  of t h e  lef t -hand s u i t  

af ter  about 1 5  minutes of opera t ion .  

19.6 TELECOMMUNICATIONS 

ALDRIN No comment o the r  than  i t s  being a l i t t l e  unwieldy i n  

switching from H I G H  GAIN t o  OMNI j u s t  before  LOS and then  

p ick ing  up communications again coming on t h e  o t h e r  
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ALDRIN s ide .  It seemed t o  work q u i t e  w e l l ,  w i t h  t h e  exception 

of  t h e  a t t i t u d e  w e  were i n  approaching powered descent .  
( CONT'D) 

This  produced many drop-outs and r equ i r ed  the  use of 

manual r e a c q u i s i t i o n .  Actua l ly ,  t h e  AUTO would not  s t a y  

on for a good b i t  of t h e  face-down por t ion  o f  t h e  powered 

descent .  I had t o  make adjustments manually i n  both 

p i t c h  and yaw t o  keep t h e  s i g n a l s  tu rned  on. On t h e  

r eco rde r ,  I t h i n k  t h a t  t h e  previous f l i g h t s  d i d  not  

spend enought t i m e  i n  t h e  LM t o  be concerned about t h e  

. capac i ty  of the r eco rde r ,  whereas w e  were going t o  be i n  

t h e  LM f o r  approaching 30 hours;  t h i s  being t h r e e  t i m e s  

t h e  capac i ty  of t h e  recorder .  So w e  d i d  have t o  a t tempt  

t o  devise  some system of t u r n i n g  it on and of f  depending 

on our needs. It seems t o  me t h a t  what i s  r e a l l y  needed 

i s  a sepa ra t e  recording system i n  t h e  LM (and,  for t h a t  

matter, i n  t h e  command module) t h a t  i s  voice-operated,  

t h a t  t u r n s  i tsel f  on upon r ece iv ing  t h e  first s i g n a l  

and t u r n s  i t s e l f  back off again.  There ' s  no need for ; 

any crew a c t i v i t y  t o  t u r n  switches on or off. 

doesn ' t  depend on t h e  opera t ion  of t h e  ind iv idua l  audio 

cen te r s .  

It 
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20.0 MISCELLANEOUS SYSTEMS, FLIGHT EQUIPMENT, AND GFE 

20.2 CLOCKS 

ARMSTRONG Want t o  comment on the LEB'mission t imer  f irst? 

COLLINS I n  t h e  command module, t h e  LEB mission timer r an  slow. 

The f i r s t  time we checked it af ter  l i f t - o f f ,  it w a s  10 sec- 

onds slow. We reset  it t o  t h e  NOUN 65 va lue ,  and the  next  

day it w a s  3 o r  4 seconds slow. 

ALDRIN I th ink  it s l ipped  a d i g i t .  This w a s  probably t h e  cause 

f o r  i t s  being o f f .  

COLLINS No, I th ink  it j u s t  ran  slow. 

i n  t h e  t ens  of hours d i g i t .  For example, when it w a s  sup- 

posed t o  be 134 hours ,  it w a s  reading 1 4 4  hours .  

happened, though, a f t e r  you gqrs  l e f t  t h e  luna r  s u r f a c e ;  

and I ' m  sure it i s  as a resul t  of my having manually s e t  

it t o  LM nominal l i f t - o f f  time. 

The d i g i t  t h a t  s l i pped  w a s  

That 

ARMS TRONG I don ' t  know how t h a t  t h i n g  runs slow. 

COLLINS It d i d  i n d i c a t e  t h a t  - - 

ARMSTRONG It never agreed wi th  t h e  o the r  t i m e ;  it w a s  a l w a y s  o f f  by 

a va r i ed  amount, on one d i g i t  o r  another .  

COLLINS I n  add i t ion ,  t h e r e  w a s  a small crack i n  t h e  g l a s s .  
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ARMSTRONG O f  course,  t h e  LM mission t imer  f a i l u r e  on touchdown was 

ALDRIN 

documented during f l i g h t .  The next day, we w e r e  ab l e  t o  

reset t h e  t i m e  wi th  i t ;  a 30-second r e s e t .  

I th ink  i t ' s  worth not ing  t h a t  I f ee l  t ha t  i t ' s  extremely 
I. 

unfor tuna te  t h a t  we don ' t  have clocks t h a t  count down t o  

zero and then  reverse  and count back up again.  I t ' s  forced  

on t h e  crew anyway. I t h i n k  o the r  crews a r e  doing t h e  

same t h i n g ;  s e t t i n g  clocks t o  count up t o  a burn and then  

reach 59 and 60 a t  i g n i t i o n ,  j u s t  s o  t h a t  you w i l l  have a 

clock t h a t ' s  counting up during a burn and p o s t i g n i t i o n  

t ime.  I don ' t  expect t h i s  t o  be done immediately, I ' d  

s u r e  l i k e  t o  have it recorded f o r  p o s t e r i t y  t h a t  clocks 

would opera te  much b e t t e r  i f  they  counted down t o  zero and 

then  back up again without  r equ i r ing  t h e  throwing of a 

switch a t  a c r i t i c a l  i g n i t i o n  t i m e  t o  g e t  the clock t o  do 

t h a t .  

- - 
---_-- __- - _- _-- - - - .----_ 

-% --- - 
i ------Y -_ --. 

20.6 CLOTHING 

COLLINS The constant-wear garment looks t o  me l i k e  something t h a t  

has more work put  i n t o  it than i t  r e a l l y  deserves.  The 

results a r e  less s a t i s f a c t o r y  than  they 'd  be i f  w e  jus t  
__ -_./- 

went f l y i n g  i n  our r egu la r  o l d  summer f l y i n g  suit.  Summer 

f l y i n g  suits have more pockets i n  them and more p laces  t o  
i-- .--- - 

6- 

stow th ings .  They are garments i n  which w e  f e e l  completely 
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COLLINS at  home and they  a r e  more comfortable than  t h e  two-piece 

CWG. If t h e  CWG has t o  be made out  of a f i r ep roof  material, 
( CONT'D)  

then  r egu la r  o l d  summer f l y i n g  suits can a l s o  be made out 

of t h a t  same material. It would save considerable  money 

j u s t  t o  d e l e t e  t h e  custom-tailored CWG and l e t  us pack 

summer f l y i n g  suits made of  the  appropr ia te  ma te r i a l .  

ARMSTRONG I th ink  we've d iscussed  t h e  B I G  i n  some d e t a i l  during 

recovery.  

ALDRIN Under c o v e r a l l s ,  I th ink  both you and I not iced  a s l i g h t  

i t c h i n g  i n  t h e  forearm. I t  w a s  probably j u s t  a ques t ion  

of wearing through t h e  Teflon l i n e r .  

I ' d  l i k e  t o  go back just a second here  and i n t e r r u p t .  ..- COLLINS I 
P 

wasn' t  t a l k i n g  about t h e  constant-wear garment. \I w a s  

t a l k i n g  about ,  I guessy  t h e  f l i g h t  cove ra l l s .  I c a n ' t  

even keep t h e  names of them s t r a i g h t .  The two-piece white  

-, . /--__ /-- -_ *I . .-/ 

* --- . ~ _  

jobber  t h a t  you wear. The underwear I w a s  not  c r i t i c i z i n g .  

ARMSTRONG I agree wi th  Buzz. There w a s  near t h e  end of t h e  f l i g h t  

p a r t i c u l a r l y  some i r r i t a t i o n  o f  t he  forearms and elbows 

which I t h i n k  i s  r eac t ion  t o  t h e  F iberg las .  We noted t h i s  

be fo re  i n  altitude-chamber runs and s o  on; and concerning 

t h e  Teflon-coated garments,  I th ink  t h a t  it w a s  j u s t  a 
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ARMSTRONG 
( CONT ' D )  

ARMSTRONG 

ALDRIN 

ARMSTRONG 

COLLINS 

ARMSTRONG 

COLLINS 

breakdown through continued w e a r  t h a t  exposed t h e  F iberg las  

through t h e  Teflon and caused a t y p i c a l  r eac t ion .  

20.7 BIOMED HARNESS 

Now i n  t h e  BIOMED harness  a r e a ,  w e  had a f e w  d iscrepancies .  

Yes , I had two t h a t  I ' d  l i k e  t o  note .  Both of them have 

been documented. The cen te r  ches t  lead d r i e d  o u t ,  and I 

w a s  reques ted  t o  make a change i n  t h a t ,  which I d id .  The 

r i g h t  l e a d  on t h e  r i g h t  s i d e  of  my r i b  cage ev iden t ly  

rubbed aga ins t  the s u i t  and caused a minor l a c e r a t i o n  on 

t h e  aft p a r t  of my s i d e .  I don ' t  know i f  t h e r e  i s  any way 

around t h a t  o ther  than  j u s t  no t  wearing those  th ings .  

With r e s p e c t  t o  sensors  and harnesses  causing discomfort ,  

from about t h e  middle of  t h e  f l i g h t  on, t h e  sensors  w e r e  

e s s e n t i a l l y  i t c h i n g .  I had a tremendous d e s i r e  t o  s c r a t c h  

them o f f .  

That's r i g h t .  

I sc ra t ched  a l l  around every sensor  about a thousand times. 

That's just an inconvenience and a d i s t r a c t i o n .  

I thinl t  p a r t  of it has t o  do with shaving your ches t  and 

then t h e  h a i r  starts growing back underneath t h e  p l a s t e red -  

down senso r ,  That w a s  t h e  impression t h a t  I had of it. 
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COLLINS The ones t h a t  i t c h e d  t h e  most were t h e  ones wi th  t h e  most 
( CONT'D)  

h a i r  around them. They l e f t  l i t t l e  marks t h a t  went away 

i n  a day o r  two. 

ALDRIN L e t ' s  d ig re s s  t o  the  l igh tweight  headse ts .  I ' v e  found it 

p r e f e r a b l e  t o  use t h e  l igh tweight  headse ts  i n s t e a d  of t h e  

COMM c a r r i e r .  It s t i l l  d i d n ' t  f i t  t o o  w e l l  on your head. 

The mike boom and i t s  attachment t o  the headpiece j u s t  

doesn ' t  seem t o  be t h e  b e s t  arrangement t h a t  could be 

worked out .  I t ' s  a l o t  supe r io r  t o  o the r s  t h a t  we've 

t r i e d  ¶ though. 

COLLINS I t ake  t h e  l igh tweight  headset  a p a r t .  The p iece  t h a t  goes 

around over your head I throw away. Then I a t t a c h  t h e  

microphone t o  my c o l l a r  somehow with an a l l i g a t o r  c l i p .  I 

t a k e  t h e  long-eared tube  and t ape  it t o  my e a r  wi th  a p i ece  

of adhesive t ape .  That ' s  t h e  only way I can s t and  it. ._-- I f  
~~__--__-I_ --- - 

t dr ives  me crazy af ter  a couple _________ I - - 

of hours ;  not  t o  mention f a l l i n g  o f f  a l l  thc time. 
/ 

ARMSTRONG The only d i f f i c u l t y  I noted,  because I l i k e  the  l igh tweight  

headset myself ,  i s  the f a c t  t h a t  t he  mike boom and t h e  head- 

band are a quick-disconnect arrangement ¶ which i s  continu- 

a l l y  disconnect ing.  I ' m  s u r e  t h e r e  w a s  some good reason 

f o r  t h a t .  It may be des i r ab le  f o r  some people ,  bu t  I would 
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ARMSTRONG much r a t h e r  just  have t h a t  t h i n g  f i rmly  connected i n  t h e  
( CONT ' D) 

proper  l o c a t i o n  and leave  it l i k e  t h a t .  

ALDRIN 

ALDRIN 

I used t h e  molded ea rp iece  i n s i d e  t h e  COMM c a r r i e r  i n  t h e  

LM through a c t i v a t i o n  and power descent ,  bu t  it became s o  

uncomfortable t h a t ,  after w e  were on t h e  s u r f a c e ,  I removed 

them and continued t h e  remainder of LM opera t ion  without 

them. 

had them i n ,  however. 

They d i d  inc rease  t h e  volume during t h e  t i m e  t h a t  I 

20.10 F3STRAINTS 

I t h i n k  I ' v e  already mentioned t h a t ,  i n  t h e  LM, t h e  W ' s  

r e s t r a i n t  system tended t o  fo rce  you forward and t o  t h e  

r i g h t  and r equ i r ed  leaning  back t o  t h e  l e f t  t o  maintain 

balance.  This w a s  a l i t t l e  b i t  d i sconcer t ing .  

20.15 CAMERA EQUIPMENT 

ALDRIN The only p o s s i b l e  malfunction t h a t  w a s  observed w a s  wi th  

t h e  LM 16-mm camera. Evident ly ,  it worked p rope r ly ,  bu t  

it d i d n ' t  seem t o  g ive  the proper  i n d i c a t i o n .  I n i t i a l l y  

on connecting power, t h e  green l i g h t  came on and, after 

10 t o  1 2  seconds,  it went ou t .  However, once w e  s t a r t e d  

t ak ing  p i c t u r e s  subsequent t o  t h e  i n i t i a l  t u rn ing  on of 

t h e  camera, whenever t h e  power came on,  t h e  l i g h t  came on 

and s t ayed  on throughout t h e  t i m e  t h e  power w a s  appl ied  t o  
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ALDRIN t h e  camera. So it d i d n ' t  r e a l l y  g ive  an i n d i c a t i o n  as t o  
( CONT'D) 

whether frames were being taken except  when you observed 

t h e  l i g h t  t o  be  b l ink ing .  
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21.0 VISUAL SIGHTINGS 

ARMS TRONG Most of t h e  items i n  Sec t ion  21,  Visua Sigh 

been previous ly  repor ted .  ' 

21.4 TRANSLUNAR AND TRANSEARTH FLIGHT 

21-1 

ings , have 

ALDRIN There w a s  only one minor observat ion r e tu rn ing  from the 

Moon. 

behind t h e  Moon, t h e r e  w a s  one t i m e  pe r iod  where I imagined 

t h a t  the i m a g e  o f  M a r s  w a s  coming from a reg ion  where it 

couldn ' t  come from, because it w a s  i n  a dark po r t ion  of 

the Moon. This obviously w a s  an o p t i c a l  i l l u s i o n  of some 

s o r t .  

Looking back a t  i t ,  a t  a t ime a f t e r  Mars had passed 

ARMSTRONG I suspect  t h a t  it w a s ,  i n  f a c t ,  j u s t  immediately ad jacent  

t o  t h e  horizon.  

ALDRIN We m u s t  have looked a t  it immediately a f t e r  it had come 

from t h e  back s i d e .  

ARMSTRONG Yes. 

21.5 LUNAR ORBIT 

ALDRIN I n  l u n a r  o r b i t ,  following a scen t ,  we d i d  note  and mention 

t o  the ground t h a t  approaching CDH when the Earth came up 

above t h e  luna r  hor izon ,  I observed w h a t  appeared t o  be a 

f a i r l y  b r i g h t  l i g h t  source which w e  t e n t a t i v e l y  ascr ibed  
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ALDRIN t o  a poss ib l e  laser.  That seemed t o  be the best p o s s i b l e  
( CONT'D)  

explana t ion  u n t i l  we  were coming back i n  t h e  command module 

approaching t h e  Earth and were able t o  observe something 

t h a t  gave about t h e  same appearance. When p u t t i n g  t h e  

monocular on t h e  l i g h t  sou rce ,  it appeared as though it 

w a s  t h e  r e f l e c t i o n  of t h e  Sun from a r e l a t i v e l y  smooth body 

of w a t e r  such as a lake .  I t h i n k  we've r ev i sed  our i n i t i a l  

conclusion as t o  w h a t  t he  source of t h a t  l i g h t  w a s  t h a t  w e  

s a w  coming from t h e  Earth.  I f  no one owns up t o  having 

beamed t h e  laser toward t h e  Moon a t  t h a t  t i m e ,  it w a s  more 

probably a r e f l e c t i o n  o f f  a l ake .  I s t i l l  th ink  i t ' s  an 

unusual phenomenon, a t  t h a t  d i s t a n c e ,  t o  see s o  b r i g h t  a 

source of l i g h t .  I n  t h e  f i l m ,  it d i d n ' t  appear as though 

t h i s  w a s  going t o  show up a t  a l l .  The Ear th  w a s  t o o  b r i g h t .  
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22.0 PREMISSION PLANNING 

2 2 . 1  MISSION PLAN 

ARMSTRONG F i r s t ,  we can say t h a t  e s s e n t i a l l y  t h e  e n t i r e  f l i g h t  w a s  

flown on t h e  mission p l an  and t h e  d e t a i l s  of t h e  f l i g h t  

were, i n  f a c t ,  i n  accord wi th  t h e  f l i g h t  p lan .  

22.2 FLIGHT PLAN 

ARMSTRONG The f l i g h t  p l an  w a s  r e a l l y  very w e l l  w r i t t e n ,  and ___ w e  found 

very f e w  d iscrepancies  i n  f l i g h t .  I n  terms of  system 

ope ra t ion ,  normal housekeeping chores ,  p re  and p o s t ,  
/ 

s l e e p ,  c h e c k l i s t s ,  burn r e p o r t s  - a l l  those  th ings  were 

included;  we very r igo rous ly  followed a l l  t h e  i n s t r u c t i o n s  

day by day i n  a l l  135 pages.  

COLLINS A good f l i g h t  p lan ;  a l o t  o f  hard work went i n t o  i t .  
e;____- 

22.3 SPACECRAFT CHANGES 

ARMSTRONG Spacecraf t  changes were r e l a t i v e l y  few i n  t h e  f i n a l  

s t a g e s ,  a l though t h e r e  were numerous replacement i t e m s .  

For tuna te ly ,  t h e r e  were not t o o  many conf igura t ion  changes 
. 

i n  t h e  p r e f l i g h t  phase.  

22.4 PROCEDURES CHANGES 

ARMSTRONG There were r e l a t i v e l y  l a r g e  numbers of procedural  changes 

f i l t e r i n g  through t h i s  system d a i l y ,  r i g h t  up u n t i l  and 

during f l i g h t .  Some of t h e s e  procedural  changes were 
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ARMSTRONG r e l a t i v e l y  s i g n i f i c a n t ;  o t h e r s  were very s m a l l .  I c a n ' t  
( C O N I T )  

say how it compares wi th  o the r  r ecen t  f l i g h t s  i n  t h e  

ALDRIN 

same t i m e  pe r iod ,  bu t  it w a s  our impression t h a t  t h e  

procedural  changes were excessive and ind ica t ed  t h a t  

gene ra l ly  w e  hadn'% completed OUT p r e f l i g h t  planning as 

w e l l  as w e  would l i k e  t o  have done and i n  t imely  enough 

fash ion  f o r  a mission of  t h i s  consequence. 

What t h i s  means i s  t h a t  a good b i t  of t h e  t r a i n i n g  had 

t o  be developed. It had t o  be devoted t o  the  development 

of t h e s e  procedures i n  t h e  new areas t h a t  we had i n  our 

m i s  s i o n  . 

COLLINS I t h i n k ,  i n  gene ra l ,  i f  t h e  crew wants t o  m a k e  changes 

t o  t h e i r  procedures ,  t hey  should be discouraged from 

making any unnecessary changes. The t i m e  per iod  when 

t h e  crew r e a l l y  should be i n  t h e  change loop ,  I t h i n k ,  

i s  f a i r l y  e a r l y  i n  t h e  t r a i n i n g  c y c l e ,  a couple of 

months before  launch.  During t h i s  t i m e  per iod ,  from t h e  

command module view p o i n t ,  I found it d i f f i c u l t  t o  pro- 
w-------., --. 

mote changes. I found t h a t  t h e r e  w a s  a considerable  t i m e  

l a g  between my r eques t ing  a change and my see ing  a new 

checkl . is t  o r  a new rendezvous procedural  page o r  what 

have you. It r a n  on t h e  order of several weeks. This i s  
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COLLINS s e v e r a l  months before  t h e  f l i g h t  t h a t  I ' m  r e f e r r i n g  t o .  
(CON'T) 

T h i s  i s  t h e  t ime when I w a s  t r y i n g  t o  g e t  t h e  rendezvous 

procedures optimized. I n  t h e  c h e c k l i s t  world,  I w a s  

t r y i n g  t o  ge t  obvious mistakes co r rec t ed ,  t r y i n g  t o  do 

t h i s  e a r l y  i n  t h e  game. It w a s  very discouraging,  be- 

cause t h e  results f r equen t ly  came back not exac t ly  w i t h  

-I 

t h e  changes as I had intended them; and t h e r e  w a s  a 

considerable  time de lay  between t h e  t ime t h a t  I requested 

t h e  change and t h e  time t h a t  I s a w  a new p iece  of paper 

i n  my hand - o n  t h e  order  of  perhaps 3 weeks. Now l a t e  

i n  p r e f l i g h t ,  everybody got a l l  hyper and they  got 
____.__I__ - - 

g e r a t e l y  wanted not t o  make ___ changes, ___  t h e  system w a s  a l l  
u 
f o r  i t .  If changes were r equ i r ed ,  from t h e  day you re- 

quested it t o  t h e  day you had a new piece  of  paper i n  

_. -- -- 

-------- 

your hand w a s  more l i k e  a day or  two.  

kind of s e r v i c e  t h a t  w e  needed months be fo re .  It would 

have saved a l o t  o f  manhours o f  work i n  t h e  long run t o  

have a fast-response system e a r l y  i n  t h e  gane; l e t  a l l  

t h e s e  changes r eve rbe ra t e  throughout t h e  system, go t o  

t h e  con t r ac to r s ,  and come back. It ended up t h a t  when t h e  

quick response w a s  needed it w a s  not  there ,  and l a t e  i n  

t h e  game, when we d i d n ' t  want t o  make changes,  everybody 

Now, t h a t ' s  t h e  
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COLLINS w a s  hovering around us  say ing ,  "Well, how about t h i s ?  

D o  you want t o  change t h a t ?  Do you want t o  change t h e  
( CON'  T ) 

o the r s?"  I n  gene ra l ,  i t ' s  the same t h i n g  I t h i n k  w e  had 

i n  the Gemini program; t h a t  i s ,  i n  t h e  f i n a l  phases of 

t r a i n i n g ,  we r e a l l y  had superb support  and he lp .  I f  you 

could d r a i n  o f f  a l i t t l e  b i t  of t h a t  and g ive  it t o  t h a t  

- 
c 

c__-. 

crew ear l ie r  i n  t h e i r  t r a i n i n g  cyc le ,  I th ink  th ings  

would, i n  t h e  long run, be a l o t  more e f f i c i e n t l y  handled. 

I t ' s  a case of  no t  having enough he lp  e a r l y  and having 

t o o  much l a t e  i n  t h e  game. 

Well, I ' m  sure I only see a very narrow l i t t l e  s e c t i o n  

of t h e  t o t a l  opera t ion .  J u s t  from my pa roch ia l  view- 

p o i n t ,  it would appear t h a t  i f  you have a glob of he lp  

t h i s  b i g ,  i n s t e a d  of p u t t i n g  a l l  of it on t h e  next f l i g h t  

t o  f l y ,  you t a k e  a l i t t l e  chunk of it o f f  and g ive  it t o  

t h e  fol lowing f l i g h t .  

ARMSTRONG You wouldn't need so much h e l p  a t  t h e  end. You wouldn't 

have such f r a n t i c  f i n i s h e s .  

ALDRIN I t h i n k  we've a l r eady  commented on a s p e c i f i c  change i n  

t h e  mission p r o f i l e ;  namely, t h e  change i n  t h e  CSM o r b i t  

from c i r c u l a r  t o  e l l i p t i c a l  and t h e  two e f f e c t s  that  

had t h a t  I don ' t  be l i eve  rece ived  enought p r e f l i g h t  
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ALDRIN a t t e n t i o n .  One of  them w a s  t h e  change i n  t h e  r a d i a l  
( C O N ' T )  

component of t h e  CDH maneuver from a small value t o  a 

s i g n i f i c a n t  value.  

The o ther  e f f e c t  w a s  t h e  range-rate  va lues  t ha t  we had 

d e s p i t e  t h e  f a c t  t h a t  it was a nominal i n s e r t i o n  and a 

nominal t r a j e c t o r y  approaching CSI . The range-rate  

values  were ou t s ide  t h e  l i m i t s  of  t h e  backup c h a r t ,  

render ing  t h a t  s o l u t i o n  use l e s s .  

O u r  burn had an 18 - f t / s ec  component. 

ARMSTRONG 

22.5 MISSION RULES 

I t h i n k  t h a t  we had a good working r e l a t i o n s h i p  during 

t h e  formulation of mission rules;  e s s e n t i a l l y  those  r u l e s  

are worked out a t  t h e  working l eve l  s u f f i c i e n t l y  e a r l y  t h a t  

w e  had very few head-knocking se s s ions  on disagreements 

on t h e  r u l e s .  We f l e w  with r u g s t h a t  were gene ra l ly  
- .  t---c-- - 

agreeable  t o  everybody. 
,----- 

i-' 

ALDRIN I t h i n k  t h e  F l igh t  Operations people were most cooperat ive 

i n  working t h e s e  th ings  out  and expla in ing  t h e  var ious  

p e c u l i a r i t i e s  t o  us. 

ARMSTRONG It i s  somewhat of a problem f o r  t h e  crew t o  know t h e  

mission rules w e l l  enough t o  f l y  t h e  f l i g h t  according t o  

t o  r u l e s .  I t ' s  a very ex tens ive  and d e t a i l e d  document, 

and, f o r t u n a t e l y ,  we d i d n ' t  have any t r o u b l e .  I n  
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ARMSTRONG time-critical phases, it's quite a problem to recall 
(CON IT) 

all the rule combinations that, in fact, have been care- 

fully decided preflight. We used some gouges and did 

take some short, streamlined versions of the mission 

rules (the significant ones) on both the CM and the LM, 

should there have been any problem when we did not have 

COMM available to discuss the situation. 
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23.0 MISSION CONTROL 

ARMSTRONG There ' s  very l i t t l e  comment t h e r e .  It worked w e l l .  Data 

t r a n s f e r  from t h e  spacecraf t  t o  t h e  ground worked we l l .  

W e  were we l l  advised of  our s t a t u s  and consumables and 

s o  on. Updates wen t -a s  pe r  s imula t ion .  There were some 

real- t ime f l i g h t  p lan  changes during t h e  f l i g h t  which I 

t h i n k  always could be accommodated. , 

COLLINS I j u s t  thought ,  i n  gene ra l ,  t h a t  we got outs tanding support  

from a l l  four  of t h e  teams involved. I thought t h a t ,  i n  

gene ra l ,  everything w a s  b e a u t i f u l l y  worked o u t ,  and I 
.c-Lx-- 

d o n ' t  t h ink  we ever  r e a l l y  had any se r ious  disagreements 

before  t h e  f l i g h t  o r  during t h e  f l i g h t .  

ALDRIN Well, I t h i n k  the  C A P  COMM's a r e  t o  be h ighly  commended 
/- 

7- 
f o r  t h e i r  very d e t a i l e d  understanding of every p a r t i c u l a r  

phase of  t h e  mission and j u s t  w h a t  w a s  going on i n s i d e  

t h e  spacec ra f t .  I t h i n k  they  d id  an outs tanding job.  

COLLINS I do, t oo .  I t h i n k  they  d i d  a superb job and so  d id  a l l  

t h e  r e s t  of t h e  team. I thought we had j u s t  outs tanding 

support .  I cou ldn ' t  be happier .  
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24.0 TRAINING 

24.f CMS 

COLLINS I t h i n k  the  C W ,  i n  gene ra i ,  w a s  an exce l l en t  s imula tor .  

I t s  weak p o i n t  i s  i t s  v i s u a l  system. Some improvements 

were made during t h e  course of our t r a i n i n g .  For example, 

some o f  t h e  Apollo 10 photographs were put  i n t o  t h e  sex tan t  

and te lescope  v i s u a l  t o  enhance P22 t r a i n i n g .  

adjustments were made t o  t h e  t r a n s p o s i t i o n  and docking, 

P. 
- - - - - - - - - - - - - - - ' - -~ ____------ ------ 

Various 
t 

t h e  window d i sp lay ,  t h e  model w a s  tweaked up, and s o  f o r t h .  

I ' d  have t o  say ,  though, s t i l l  i n  gene ra l ,  t h a t  t h e  v i s u a l  

i s  t h e  w e a k  spot  i n  t h e  t r a i n i n g ,  and P22, P23, t ranspos i -  

t i o n  docking t r a i n i n g  s u f f e r s  because of i t .  The crew 

--, - 
s t a t i o n  w a s  w e l l  equipped. It  was brought up t o  t h e  

107 conf igura t ion  a f t e r  t h e  f l i g h t  of 106. We i n h e r i t e d  

a l l  t h e  var ious stowage compartments, o r  most of them I 

should say ,  s o  t h a t  during t h e  l a s t  6 weeks or 2 months' of 

t r a i n i n g  , t h e  crew compartment q u i t e  c lose ly  resembled t h e  

i n t e r i o r  of t h e  s p a c e c r a f t ,  c lo se ly  enough. If I had afiy 

changes t o  make t o  t h e  CMS, I would spend t h e  money on 

t r y i n g  t o  improve t h e  v i s u a l  s imula t ion .  I th ink  t h e  people 

who work most i n t ima te ly  with t h e  CMS are those  t h a t  a r e  

most aware of i t s  v i s u a l  shortcomings. They understand 

t h e  changes t h a t  have t o  be made. I t ' s  j u s t  a ques t ion  of 
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C O L L I N S  g e t t i n g  t h e  money pumped i n t o  t h e  system t o  m a k e  t h e  
( CONT D ) 

necessary design changes. The a v a i l a b i l i t y  of t h e  CMS 
\- .__7 c--------c---- 

w a s  q u i t e  good. It d i d  bomb out a t ime o r  two, i n  which 

event  t h e  CMS 3 w a s  u sua l ly  made a v a i l a b l e  for OUT t r a i n -  
r- 

ing .  I th ink  t h a t  t h e  crew of t h e  spacec ra f t  next  t o  f l y  

should have t h e  r i g h t  t o  use t h e  o t h e r  s imula tor  t o  keep 

t h e  mission s imula t ion  schedule on an even kee l .  I don ' t  

t h ink  you should j u s t  a r b i t r a r i l y  k ick  t h e  next  crew o f f  

on any o l d  day when your  prime s imula tor  bombs out .  How- 

e v e r ,  during t imes when Mission Control  i s  on t h e  l i n e ,  I 

6 t h ink  e i t h e r  s imulator  should be made a v a i l a b l e  depending 

on which i s  working b e t t e r  for t h e  crew on t h e  next  

veh ic l e  t o  f l y .  That's about a l l  I ' v e  got  t o  say about 

t h e  CMS. 

ARMSTRONG Well, I ' d  l i k e  t o  make a couple of comments h e r e ,  .and it 

app l i e s  both t o  t h e  CMS, LMS, and a l l  our s imula t ions  i n  

genera l .  F i r s t ,  I ' d  c e r t a i n l y  agree t h a t  t h e  s t ronges t  

shortcomings of both t h e  s imula tors  i s  t h e  v i s u a l .  I t ' s  

ab le  t o  do a reasonable  job on t h e  s tars ,  s tar  p a t t e r n s ,  

and t h e  th ings  necessary f o r  o p t i c s  for pla t form a l ign-  

ments. Beyond t h a t ,  t h e  a b i l i t i e s  of those  half-mil l ion-  

d o l l a r  window extravaganzas i s  n e g l i g i b l e .  
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ARMSTRONG There a r e  8 l o t  of a reas  t h a t  could very w e l l  s t and  an 

improved v i s u a l  s imula t ion  f o r  t r a i n i n g .  
( CONT 'D ) 

ALDRIN I t h i n k  one of the biggest .drawbacks of t he  v i s u a l s  i s  t h e  

lack  of i l l umina t ion  coming i n t o  t h e  spacec ra f t  from t h e  

w:?dow from e i t h e r  t h e  i l lumina ted  s u r f a c e ,  o r  more impor- ____-_ - \- -_--_-- --- -- - - -__ _-/-- 

tant, from t h e  e f f e c t s  of t h e  Sun s h a f t i n g  coming i n .  _-____---- --- - ._ - 
We're always opera t ing  i n  much darker condi t ions  i n s i d e  

t h e  s imula tor  than those  t h a t  a c t u a l l y  e x i s t e d  i n  e i t h e r  

t h e  CM or LM. 

ARMSTRONG Now, t h e  second a r e a  t h a t  s u f f e r s  i n  f i d e l i t y  i s  probably 

less impor tan t ,  b u t  i t ' s  f a c t u a l .  That ' s  t h e  a rea  of a l l  

t h e  gas and f l u i d  systems i n  the  spacec ra f t .  Our simula- 

t o r s  do a good job of e l e c t r i c a l  e l e c t r o n i c  s imula t ions  

L _/----- - - 

- . 
1 / _- - 

b u t  do an absolu te  zero job when i t  comes t o  what do 

valves  do; not  i n  how they r e f l e c t  i n  t h e  gages,  b u t  how 

they  a c t u a l l y  a f f e c t  gas flow around t h e  spacec ra f t  through 

valve sounds, water  f lows,  and how t o  operate  those  devices .  

Apparently it i s n ' t  mandatory, because we mana.ged t o  f l y  

t h e  spacec ra f t  and operate  those systems without  ever look- 

ing  a t  a s imula t ion  of them. I th ink  it i s  a f a c t  t h a t  w e  

do not  have a s imula t ion  of anything l i k e  t h e  g lyco l  loops ,  

o r  t he  suit  loops ,  t h e  e f f e c t s  on s u i t s ,  of opera t ing  

valves i n  t he  spacec ra f t  i n  both CMS and LMS; t h ings  l i k e  
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ARMSTRONG RFPRESS, cabin c i r c u i t s ,  and s o  on a re  j u s t  abso lu t e ly  

not  represcntkd except as they  a r e  r e f l e c t e d  on gages,  
( CONT'D) 

ALDRIN 

which r e a l l y  i s  a r e l a t i v e l y  s m a l l  p a r t  of t h e  opera t ing  

of f l u i d  and gas systems. You w a n t  t o  t a l k  a l i t t l e  b i t  

about t h e  switch? 

There were s e v e r a l  changes made between LM-4 ana  LM-5, and 

c 

I th ink  the  LMS w a s  a l i t t l e  b i t  l a t e  i n  g e t t i n g  some o f  

t hese  modific:z%ions such as some changes i n  c i r c u i t  breaker  

l o c a t i o n s ,  the  LCG pump c i r c u i t  b reake r ,  t h e  radar  GYRO 

switch.  We d id  g e t  t hese  i n ,  I ' m  not  su re  t h e  exact  

t iming ,  something on the  order  of 3 weeks, something l i k e  

t h a t ,  before  f l i g h t .  It would have been n i ce  t o  have had 

t h a t  package of modif icat ions completed sooner.  

ARMSTRONG They were i n s t a l l e d  e s s e n t i a l l y  coincident  with t h e  time 

pe r iod  when you should e s s e n t i a l l y  have s imula t ions  com- 

p l e t e d  and j u s t  be brushing up on t h a t  one. I t h i n k ,  

gene ra l ly ,  t h e  a v a i l a b i l i t y  of both s imula to r s ,  wi th  t h e  

except ion of  a few days when they were unavai lab le ,  was 

good. We could genera l ly  depend on having one of t h e  two 

CMS's and t h e  LMS ava i l ab le  t o  us f o r  t r a i n i n g .  Very s e l -  

dom d id  we have t o  s i t  around and w a i t  for t h e  s imula tor  

. _ t o  be ready. The f i d e l i t y  wasn't  as good as you'd l i k e ,  

cs, __- ~ 

-----_-- 
- - .  -1 

---- ---- 

/ \- _ - - -  -----^-__q 

,but  t h e i r  a v a i l a b i l i t y  w a s  goo% 
L. -c 
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COLLINS A high degree of a v a i l a b i l i t y  w a s  abso lu t e ly  mandatory on 

our t r a i n i n g  cycle .  I f  we had poor t o  bad luck with t h e  
( c -  __ . . __ - --- - - - 

a s imula tor  a v a i l a b i l i t y ,  I don ' t  b e l i e v e  we could have 
I. __-- -- 

flown the  mission of t he  16th  o f  Ju ly .  I t h i n k  it would 

heve been unwise f o r  us t o  a t tempt  f l y i n g  t h e  mission on 
w 

~ 

t h e  16th  of Ju ly  with much less  s imula tor  time than  we 
r- . - -  - -- 

a c t u a l l y  had. 

- --\ 
A L D R I N  What we're  r e a l l y  saying i s  t h a t  both t h e  LMS and t h e  CMS 

were t h e  key items of t r a i n i n g ,  and s o  much of a l l  t h a t  we 

d i d  depended on t h e i r  opera t ion .  

COLLINS That ' s  r i g h t .  When the  system r e a l l y  committed t o  a J u l y  

launch,  I ' m  no t  su re  when t h a t  w a s  , bu t  my impression w a s  

t h a t  t h a t  dec is ion  w a s  made f a i r l y  e a r l y ,  although not  
------ - -_ " 

o f f  i c i a l l y .  

ARMSTRONG It w a s  soon a f t e r  t h e  10th .  
N 

ALDRIN Yes. 

COLLINS When t h a t  dec is ion  w a s  made, a very v i t a l  p a r t  of i t  w a s  

t h e  f a c t  t h a t  t h e  assumption w a s  made t h a t  those  s imula tors  

would work properly and t h a t  w e  would have a high degree 

of  a v a i l a b i l i t y  f o r  t h e  remainder of our t r a i n i n g  cyc le .  

If w e  had stubbed our toes  a . few times along t h e  way, I 
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COLLINS don ' t  t h i n k  we'd have been prepared t o  launch i n  J u l y .  I 
( CONT'D)  

t h i n k  we were lucky. The s imula tor  a v a i l a b i l i t y  w a s  up,  

and w e  were ab le  t o  g r ind  away hour a f t e r  hour of good 

f r u i t f u l  t r a i n i n g ,  p a r t i c u l a r l y  i n  t h e  mission SIM's with  

MCC . 

P 

ALDRIN I th ink  t h e  v i s u a l - w e  may be knocking it a b i t  t o o  

much and not po in t ing  out some of the  good f e a t u r e s .  I 

t h i n k  it d id  q u i t e  a good job i n  t h e  pre-PDI observat ion 

out t h e  window of making uses of f i l m s  t h a t  were taken on 

Apollo 10. I thought t h i s  w a s  incorpora ted  i n t o  t h e  sys- 

tem i n  a very ,  very e f f i c i e n t  and very well-reproduced 

fash ion .  

ARMS TRONG The new L a ,  with t h e  new model of landing s i t e  3, cer-  

t a i n l y  w a s  a g i g a n t i c  improvement of  t h e  previous luna r  

su r face  v i s u a l .  

ALDRIN Yes. Unfortunately,  it l o s t  i t s  usefu lness  at  about 

100-foot a l t i t u d e .  I s n ' t  t h a t  r i g h t ?  

AFNSTRONG Yes. 

ALDRIN So it could not  be used f o r  t h e  very f i n a l  manual phases 

of  t h e  touchdown. Again, most of t h e  f i n a l  phase of  

descent  w a s  r e s t r i c t e d  t o  t h e  p re sen ta t ion  made i n  the  
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ALDRIN 
( CONT'D)  

ALDRIN 

ARMSTRONG 

l e f t  window, t h e  one t h a t  was i n  t h e  r i g h t  window was 

not  a c o r r e c t  p r e s e n t a t i o n ,  because it e s s e n t i a l l y  w a s  

t h e  same view that w a s  out of t h e  l e f t  window, which put  

it o f f  t h e  angle  by some 50 or 60 degrees .  

have been n i ce  t o  kiave had a b e t t e r  v i s u a l  p re sen ta t ion  

i n  t h e  r i g h t  window. I wouldn't  put it i n  t h e  mandatory 

category because a t  t h i s  s t a g e  of t h e  game I don ' t  t h ink  

t h a t  t h e  r o l e s  employed by t h e  crew members requi red  a. 

h i g h - f i d e l i t y  v i s u a l  i n  t h e  descent phase for t h e  LMP. I 

th ink  h i s  t a s k s  w e r e  more occupied monitoring Gnboard 

systems, r e l a y i n g  t h e  information t h a t  w a s  d isplayed by 

t h e  computers, and by t h e  r ada r  system as an a s s i s t a n t  t o  

Now, it would 

t h e  Commander. 

24.3 INTEGRATED SIMULATION 

When they  worked, t h e r e  was no doubt t h a t  they  were 

extremely valuable .  We d id  l o s e  a f a i r  amount of time 

because of computer problems ; not  t h e  spacec ra f t  computers , 

but  t h e  computer t h a t  t i e s  t h e  two toge the r .  
/ w. / 

I n  t h i s  type  of a mission p l an ,  of course ,  t h e  i n t e g r a t e d  

s imula t ions  are a very v i t a l  p a r t  of t h e  t r a i n i n g  and not 

j u s t  t h e  t r a i n i n g .  They a r e  a v i t a l  p a r t  of t h e  proce- 

dural development and c h e c k l i s t  development t ha t ' s  r equ i r ed  

t o  ga in  t h e  confidence l e v e l  t h a t  you have t o  have t o  
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ARMSTRONG begin  a f l i g h t  of t h i s  type .  I n  gene ra l ,  I t h i n k  t h a t  we 

performed a l o t  of i n t e g r a t e d  s imula t ions  , and they  were,  
( CONT'D)  

i n  genera l ,  very  b e n e f i c i a l .  

COLLINS I don ' t  t h i n k  we performed t o o  many, I t h i n k  we had about 

a minimum number. I t h i n k ,  perhaps,  we spent  a l i t t l e  

more t ime than  w e  should have on launch/launch-abort  SIM's 

and maybe not q u i t e  as much as w e  should .have on lunar  

ascent  SIM's. 

ALDRIN Yes. I agree  t h a t  it w a s  s a t i s f y i n g  minimum requirements ,  

and w e  c e r t a i n l y  could have used up t o  double t h e  number 

of i n t e g r a t e d  s imula t ions .  

ARMSTRONG I n  gene ra l ,  t h e  s imula t ions  where both veh ic l e s  were air- 

borne were p r e t t y  good. Simulat ions where we had one on 

t h e  ground and one on t h e  su r face  were probably l e s s  

product ive and less  l i k e  t h e  r ea l  case .  I doubt t h a t  

P22's and th ings  l i k e  t h a t  ever  r e a l l y  worked w e l l  enough 

i n  t h e  si.mulator t o  g ive  you a good understanding of t h a t  

p a r t  of t h e  problem. 

COLLINS Yes. T h a t ' s  t r u e .  
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24.4 TJETWORK SIMULATIONS 

ARMSTRONG When we t a l k e d  about i n t e g r a t e d  s imula t ions  , we've been 

a l s o  t a l k i n g  about network s imula t ions  because far  and 

away t h e  major i ty  of our i n t e g r a t e d  s imula t ions  were 
k-  

performed as a p a r t  of t h e  network s imula t ions .  A s  a -- - 

mat ter  of f a c t ,  i n  t h e  f i n a l  months, p r i o r  t o  launch o r  

perhaps s i x  weeks p r i o r  t o  launch,  t h e  g r e a t  major i ty  of 

our t ime w a s  spent  on network s imula t ions .  Such a l s r g e  
%-- ---\_ 

percentage w a s  spent  on s imula t ion  w i t h  t h e  network, as 

___--------- ---_ \ 
- 

a matter  of f a c t ,  t h a t  we had d i f f i c u l t y  f ind ing  t ime t o  

do s imula t ions  t h a t  were not  covered by t h e  network simu- 

l a t  ion.  

COLLINS That ' s t r u e .  

ARMSTRONG I would guess t h a t  about 60 percent  of t h e  days were 

covered wi th  s imulat ions wi th  t h e  Mission Control Center.  
P 

-----_ ____ _. ---.-__---_I___ ~ 

COLLINS Again, t h i s  i s  t h e  s o r t  of t h i n g  where we seem t c ;  f i g h t  

our way through t h e s e  f l i g h t s  one by one and t h e  SIM's 

come very l a t e  i n  t h e  t r a i n i n g  cyc le .  It would appear 

t o  be very va luable  t h a t  some of t h e s e  f i r s t  SIM's could 

be  moved up i n  t i m e  so t h a t  we don ' t  have t h i s  l a s t  minute 

c l u s t e r  of them. It  makes you nervous from a number of 

viewpoints. '  F i r s t ,  you don ' t  r e a l l y  have as nuch t ime 

CONFIDENTIAL 



24-10 CONFIDENTIAL 
COLLINS a v a i l a b l e  t o  p u t t e r  around with those  th ings  which you 
( CONT D) 

know you ' re  r u s t y  on and you need t r a i n i n g  on. Second, 

t h e  monkey's r e a l l y  on t h e  back of a l l  t h e  e l e c t r o n i c s  

people t o  keep those  th ings  running,  and you r e a l l y  have 

t o  keep them running, and you've got t o  go through success- 

f u l  ds,y a f t e r  success fu l  day or r e a l l y  you w i l l  not meet 

what you s e t  as minimum t r a i n i n g  requirements.  I th ink  

t h e r e  i s  a l o t  of pressure  t h e r e  on a l o t  of people a t  

t h e  end t o  keep those  s imula tors  running. There 's  p ressure  

on t h e  crew and on t h e  maintenance people ,  and t h e  p re s su re  

a l l  around because we de lay  those  SIM's t o o  l a t e  i n  t h e  

game. The reason we do delay them i s  t h a t  t h e  t o t a l  system, 

t h e  Center ,  i s  r e a l l y  only capable of f ac ing  up t o  one 

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

24.5 DCPS 

ARMSTRONG The DCPS w a s  used only f o r  launch,  launch a b o r t ,  and TLI  

s imula t ions .  Although we were unable t o  a f fo rd  t h e  t ime 

t o  do many of t h e s e  as we l i k e d ,  t h e  s imula tor  worked 

r e l i a b l y ,  and t h e  procedures developed t h e r e  were very  

u s e f i l .  I t h i n k  i t ' s  probably appropr ia te  t o  say t h a t  

as t h e  f l i g h t s  have progressed,  t h e  launch abor t  proce- 

dures have f o r t u n a t e l y  become more and more s t reamlined 

and s impl i f i ed .  I t h i n k  a t  t h e  present  t ime they  a r e  i n  
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ARMSTRONG 
( CONT D ) 

ALDRIN 

COLLINS 

very ,  very understandable  and r a t i o n a l  form. 

easy job f o r  t h e  l e f t - s e a t  man during launch t o  under- 

s tand  those  procedures and be a b l e  t o  implement those  

I t ' s  an  

i r r e s p e c t i v e  of o the r  s i t u a t i o n s .  

24.6 LMPS 

Well, I w a s  a l i t t l e  disappointed i n  t h e  v a r i e t y  of 

abor t  cases  t h a t  t h e  LMPS could handle.  We looked a t  

t h e  D O 1  a b o r t s .  Pr imar i ly ,  it w a s  a rendezvous t r a i n e r .  

S t a r t i n g  a t  i n s e r t i o n  and f o r  nominal rendezvous cases  

and t h e n  a good b i t  l a t e r  i n  t h e  gmLe, we were a b l e  t o  

p ick  up c e r t a i n  s e l e c t e d  abor t  ca ses .  But, as I say ,  I 

w a s  a l i t t l e  disappointed i n  not being a b l e  t o  run  through 

a wide v a r i e t y  of d i f f e r e n t  cases .  There were p o t e n t i a l  

cases  t h a t  could have a r i s e n .  

24.7 CMPS 

The good t h i n g  about t h e  CMPS w a s  t h a t  it could i n v e s t i g a t e  

a number of d i spersed  rendezvous cases .  The bad t h i n g  

about it was, f i r s t ,  as f a r  as Apollo 11 w a s  concerned, 

we got  caught i n  t h e  middle of a move from one bui ld ing  

t o  another ,  and t h e  t iming w a s  extremely poor. It made 

t h e  CMPS not a v a i l a b l e  e a r l y  i n  t h e  t r a i n i n g  cyc le  when 

we could have made very good use  of it. A t  t h a t  t ime,  

t h e  CMS's were r e a l l y  not ava i l ab le .  Late i n  t h e  t r a i n i n g  
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COLLINS cyc le  when t h e  CMPS became a v a i l a b l e ,  it w a s  of l i t t l e  

o r  no va lue  t o  t h e  crew i t s e l f .  It w a s  of va lue  t o  o the r  
( CONT'D) 

people ,  but  t o  t h e  crew i t s e l f  w a s  of l i t t l e  or no va lue ,  

because we w e r e  t hen  spending a l l  our  t ime on t h e  CMS 

and had no t ime t o  devote t o  t h e  CMPS. So it w a s  j u s t  a 

masterpiece of poor t iming  f o r  Apollo 11, and Apollo 11 

comments I am sure won't c a r r y  over t o  o the r  f l i g h t s .  

The bad t h i n g  from a t e c h n i c a l  viewpoint about t h e  CMPS i s  

t h a t  t h e  computer i s  a s o r t  of an idea l i zed  s impl i f i ed  

mechanization of t h e  r e a l  computer, and it w a s  always 

s e v e r a l  i t e r a t i o n s  behind t h e  l a t e s t  MIT math flow. It 

never q u i t e  worked l i k e  t h e  real  computer worked. 

guess during t h e  rendezvous t h i s  i s  an important f a c t o r .  

I 

ALDRIN I t h i n k  t h e  same t h i n g  a p p l i e s  t o  t h e  s imula t ion  of t h e  

LGC. It w a s  considerably l i m i t e d ,  and there  were many 

l i t t l e  t r i c k s  t h a t  w e  employed t h a t  you could exe rc i se  

i n  t h e  LMS. 

computer wouldn't respond proper ly ,  and t o  t h a t  degree , 

t h e r e  w a s  a c e r t a i n  amount of negat ive t r a i n i n g  because 

we'd have t o  e s t a b l i s h  o the r  procedures,  o the r  work 

around techniques t o  come up wi th  t h e  same information. 

When you t r y  and work them i n  t h e  LMPS, t h e  
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COLLINS I ' d  l i k e  t o  emphasize t h a t  what I ' v e  s a i d  about t h e  CMPS 

and i t s  shortcomings i s  not  t h e  e n t i r e  s t o r y .  I was 

t a l k i n g  about t h e  a c t u a l  crew t r a i n i n g  on t h e  CMPS. Now, 

above and beyond t h e  crew t r a i n i n g ,  t h e  CMPS w a s  used as 

a procedures development s imula to r ,  and t h e  McDonald 

L,ouglas people spent  a l o t  of hours looking a t  var ious  

t r a j e c t o r i e s  and var ious d ispersed  cases  and a l s o  on 

var ious  abor t  modes. The t h i n g  w a s  of g rea t  value 

i n  p u t t i n g  toge the r  m y  s o l o  book with a l l  t h e  d ispersed  

cases  and a l l  t h e  abor t  p o s s i b i l i t i e s .  So I'm su re  it 

w a s  of g r e a t  va lue .  It w a s  j u s t  t h a t  because of poor 

t iming it was of very  l i m i t e d  va lue  as d i r e c t  crew t r a i n i n g .  

24 .8  CENTRIFUGE 

ARMSTRONG LMP and CDR had p a r t i c i p a t e d  i n  cen t r i fuge  t r a i n i n g  i n  

p repa ra t ion  for Apollo 8 and chose not  t o  r epea t  t h a t .  
- ~ _  --- 

COLLINS I thought t h a t  h a l f  a day on t h e  cen t r i fuge  w a s  u se fu l .  
1 
I don ' t  t h i n k  i t ' s  mandatory, -T t h i n k  you could go &ead 

and f l y  t h e  f l i g h t  s a f e l y  without any cen t r i fuge  t r a i n i n g  

at  a l l ,  bu t  I t h i n k  t h a t  t o  do a couple of e n t r i e s  i n  it i s  

worth the t ime.  I t ' s  w e l l  worth t h e  t i m e  spent  t h e r e .  
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ALDRIN That was good t h a t  w e  had done t h a t  on Apollo 8. I 

thought t h a t  w a s  w e l l  worth t h e  t i m e .  

ARMSTRONG The launches were never s imulated i n  e i t h e r  case and I 

don ' t  s ee  any requirement f o r  launch acce le ra t ion .  

COLLINS The only hooker t h e r e  i s  i f  you ge t  i n t o  these  abor t  

cases  where you ' r e  p u l l i n g  h o r r i b l y  l a r g e  numbers of g ' s  

f o r  g r e a t  lengths  of t ime. We j u s t  ignore those ,  and I 

suppose t h a t ' s  probably a l l  r i g h t .  Somewhere i n  a l l  our 

background, we've had Johnsv i l l e  cen t r i fuge  runs up t o  

1 5  g ' s  and th ings  l i k e  sus t a ined  peaks over 1 0  g ' s ,  and 

I ' m  no t  sure t h a t  t h e  crews t h a t  are coming i n  now have 

had any experience l i k e  t h a t .  I t h i n k  one t i m e  i s  worth 

it t o  see a very high g sp ike  and t o  s e e  a f a i r l y  long 

pe r iod  of t ime at- P E 4 2 . u t s -  

There 's  no doubt about it t h a t  t h e r e  a r e  c e r t a i n  L i t t l e  

t r i c k s  about b rea th ing  t h a t  would be n i c e  t o  know and t o  

remember i n  t h e  un l ike ly  event tha t  you d i d  have one of 

t h e s e  h igh  g abor t s .  

ground t r a i n i n g  i s  worthwhile. 

b e l t ,  I t h i n k  h a l f  a day for a s p e c i f i c  mission t r a i n i n g  

of e n t r y  would be more than  adequate. 

So I ' d  say t h a t  a genera l  back- 

Having t h a t  under your 
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The docking s imula tor  was used very l i t t l e .  Some simulated 

LM dockings were performed i n  t h a t  s imula tor ,  and i n  as 

.I 
_ "  

ARMSTRONG 

24.9 THE DOCKING SIMULATOR 

COLLINS 

much as t h a t  i s  a secondary docking method, we f e l t  t h a t  

w a s  adequate. Had I more t ime a v a i l a b l e  t o  p repa re ,  I 

probably would have spent  somewhat more t ime on t h a t  than 

I d id .  A s  mentioned e a r l i e r  i n  t h e  deb r i e f ing ,  t h e  shor t -  

coming of  t h a t  s imulator  i s  t h a t  it doesn ' t  provide any 

of t h e  s imula t ion  of postcontact  dynamics. That i s ,  of 

course ,  t h e  a r e a  where we ran  i n t o  a l i t t l e  problem, so  

schedul ing of t h a t  by t h e  t r a i n i n g  people i s  probably 

warranted. 

I th ink  t h e  docking t r a i n e r  should be command module 

a c t i v e  r a t h e r  than  LM a c t i v e .  I d o n ' t  know how much it 

would cos t  t o  convert  i t ,  but  t h e  t h i n g  i s  going t o  s i t  

--_/ 

- -  
__c__-- 

/- 

over t h e r e  and cos t  money f o r  i t s  upkeep and people t o  

run it and a l l  t h a t .  I t ' s  probably worth a l i t t l e  e x t r a  

t o  make it command module a c t i v e  r a t h e r  than  LM ac t ive .  

24.10 RDS 

COLLINS Well, I f e e l  t h e  same way a f t e r  t h e  f l i g h t  t h a t  I d id  

before  about Langley. T h a t  i s ,  i f  Langley i s  up and 
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COLLINS 
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ALDRIN 

ARMSTRONG 

ARMSTRONG 

CONFIDENTIAL 
running,  i t ' s  w e l l  worth t h e  t r i p  t o  Langley t o  make use 

of it. But I don ' t  r e a l l y  t h i n k  t h a t  you can put  t h a t  

s imula tor  i n t o  mandatory category.  Once i t ' s  dismantled,  

I would say leave  it dismantled.  There i s  no f i r m  re- 

quirement;  i t ' s  not  mandatory t o  look at t h e  Langley 

s imula tor .  I t ' s  u s e f u l ,  i t ' s  rea l ,  i t ' s  f u l l - s i z e ,  it 

g ives  you a good out-the-window d i sp lay .  Although it i s  

hydrau l i ca l ly  opera ted ,  i t s  con t ro l  system response i s  

very c l o s e  t o  t h e  r e a l  t h i n g ,  and i f  it w e r e  i n  ex i s t ence ,  

I ' d  su re  t ake  advantage of it again as I d i d  i n  t he  p a s t .  

You guys flew t h a t ,  d i d n l t  you? What do you t h i n k ?  

No, I d i d n ' t  f l y  it. 

.c7 
Not r e c e n t l y  . 

24.11 \ FMES 

W e  d idn ' t  have t h e  t o  p a r t i c i p a t e .  I ' m  q u i t e  

su re  t h a t  t h e r e  were many areas of i n t e r e s t ,  t h a t  would 

have been va luable  f o r  t h e  crew t o  look at i n  t h e  FMES. 

We could not  a f f o r d  t h e  t ime,  and with t h e  unpredic tab le  

schedule of  t h e  FMES, it w a s  j u s t  imprac t i ca l  f o r  us t o  

t r y  t o  incorpora te  t h a t  i n t o  t h e  t r a i n i n g  per iod .  
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COLLINS Tha t ' s  t h e  same wi th  t h e  North American evaluator. I 

t r i e d  up u n t i l  several weeks be fo re  t h e  f l i g h t  t o  f i n d  

t ime t o  go out  t o  t h e  eva lua to r  and look a t  s o r t  of a 

ALDRIN 

summary of what t hey  found i n  t h e i r  Apollo 11 v e r i f i c a -  

t i o n  work. But it j u s t  d i d n ' t  work o u t ,  and I put  it 

i n  t h e  "nice t o  have" category r a t h e r  t han  t h e  "mandatory" 

category.  I t h i n k  you'd l e a r n  some th ings  from i t ,  and 

it would be a good crosscheck on t h e  CMS, bu t  I don ' t  

t h i n k  i t ' s  mandatory t h a t  t h e  crew p a r t i c i p a t e  i n  t h e  

eva lua to r .  

24.12 EGRESS T R A I N I N G  

I don ' t  f e e l  t h a t  t h e  t ank  egress  exe rc i se  i s  worth t h e  

1 

I : 

t i m e .  It seems t o  m e  it can go r i g h t  t o  t h e  Gulf.  We 

understand t h e  procedures w e l l  enough, and t h e r e  are no 

d i f f i c u l t i e s  from a s a f e t y  s tandpoin t  t h a t  r e a l l y  warrant 

exposing t h e  crew t o  both t h e  t a n k  and t h e  Gulf. 

ARMSTRONG The Gulf exe rc i se  i s  r e l a t i v e l y  product ive f o r  t h e  amount 

of t ime it t a k e s .  I t ' s  a h a l f  day e x e r c i s e ,  and I t h i n k  

t h a t  it was w e l l  organized f o r  us .  For t h e  couple of 
y, __-- 
hours ' work t h a t  it t a k e s ,  you probably g e t  a good bit 

L _-- ---- -- 

of confidence i n  your a b i l i t y  t o  handle t h e  spacec ra f t  

i n  t h e  water ,  and you ' r e  ob l iged  t o  do something i n  t h a t  

regard .  
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COLLINS Yes, I agree.  You probably d e l e t e  t h e  t a n k ,  and I t h i n k ,  

You're s leep-  

I t h i n k  probably if 

oh,  i t ' s  a p leasant  r i d e  out  on t h a t  boa t .  

i n g  or s i t t i n g  around doing nothing.  

you ' r e  going t o  ge t  t h e  most out of i t ,  you could precede 

t h e  Gulf work with a couple of Lectures and b r i e f i n g s  on 

t h e  boa t  on t h e  way out  on what you a r e  going t o  do and 

how t o  run through a l l  t h i s  s t u f f  and t h e  whole schematic ' 

on t h e  pos t landing  events  system and maybe a f e w  words 

on t h e  s u r v i v a l  k i t .  If you d e l e t e  t h e  S tab le  I1 t r a i n -  

i ng  i n  t h e  t a n k ,  then  t h a t  t i m e  could be spent  on b r i e f -  

c c- 

i n g ,  on some o the r  precaut ions ,  such as t h e  no-no's 

involved i n  S tab le  I1 egress .  

more product ive day i f  it were arranged t h a t  way. 

t h e  o the r  hand, I enjoy s i t t i n g  around i n  t h e  boa t .  

\ 

/ 
3 t h i n k  t h a t  would be a 

On 

I t ' s  

r e l ax ing .  

ARMSTRONG Pad egress  and mockup egress  have t o  do wi th  prepar ing  

f o r  an emergency i n  t h e  spacec ra f t  on t h e  pad. This i s  

r equ i r ed  f o r  the. chamber opera t ion  f o r  s a f e t y  i n  t h e  

chamber. 

a d d i t i o n a l  i s  r equ i r ed  f o r  t h e  s p a c e c r a f t ,  i t s e l f ,  on 

By t h e  t ime you ge t  through t h a t  , no t  very much 

t h e  pad. I don ' t  t h i n k  w e  spent  excessive t i m e  i n  t h a t  

area , though. 
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I do t h i n k  you w a n t  t o  accomplish some of t h e s e  exercises 

wi th  f l i g h t  gear because t h e  t r a i n i n g  s u i t s  are used so 

much, and f a s t e n e r s  and connectors always seem t o  work 

a l o t  e a s i e r .  I t ' s  a good exe rc i se  t o  run through at 

least once under requirements t o  move quickly with t h e  

f l i g h t  hardware. 

24.13 FIRE T M I N I N G  

ARMSTRONG I t ' s  va luab le ,  i f  you do have a f i r e  and have t o  use it. 

Other than  t h a t ,  i t ' s  l i k e  buying insurance.  If you 

never use i t ,  of course ,  i t ' s  j u s t  a t i m e  expendi ture  

t h a t  w a s  nonproductive.  I ' v e  no ob jec t ion  t o  t h a t  f i r e  

t r a i n i n g .  

24.14 PLANETARIUM 

We had a very l i m i t e d  planetar ium t r a i n i n g  exposure. ARMSTRONG . 
I t ' s  p r imar i ly  due t o  t h e  f a c t  t h a t  w e  j u s t  d i d n ' t  have 

I 

_^----- -- --___ -1. 

t h e  t i m e  t o  look i n t o  it i n  more d e t a i l .  W e  had rela- 

t i v e l y  ex tens ive  planetar ium f l i g h t  r e l a t e d  work on 

previous f l i g h t s .  O u r  work w a s  l i m i t e d  s t r i c t l y  t o  

t h e  f l i g h t  plan i t s e l f  and work i n  t h e  f l i g h t :  t h i n g s  

t h a t  could be learned  i n  t h e  planetar ium tha t  would 

apply t o  t h e  mission p l an ,  stars s e l e c t e d  for al ignments ,  

what could be seen from t h e  lunar s u r f a c e ,  what con- 

s t r a i n t s  due t o  c e r t a i n  l i g h t i n g  condi t ions  and l o c a t i o n s  
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ARMSTRONG of p l a n e t s ,  those  s o r t s  of t h ings .  We d id  it r e l a t i v e l y  

e a r l y  i n  t h e  t r a i n i n g  cycle  t o  ge t  a b a s i c  understanding 
( CONT'D) 

ALDRIN 

of what our geometric s i t u a t i o n  w a s ,  and t h a t  w a s  prob- 

ab ly  worthwhile. 

I t h i n k  it w a s .  I t ' s  u s e f u l  i n  a genera l  s ense ,  because 

you might be ab le  t o  ge t  some e a r l y  information on t h e  

p l ane t s .  

of t h e  p l ane t s .  I t h i n k  most of t h e  s p e c i f i c  naviga t iona l  

use of  t h e  stars and t h e  star f i e l d  can b e s t  be done wi th  

t h e  e x i s t i n g  CMS. 

The s imulator  doesn ' t  have any . r ep resen ta t ion  

COLLINS & t h i n k  one t r i p  t o  Chapel H i l l  f o r  a t r a i n i n g  cycle  i s  

use fu l .  

ARMSTRONG That ' s  what I t h i n k .  The geometry f o r  f ixed  mission 

launch t ime i s  p r e t t y  wel l  f i xed  on a luna r  mission. 

That i s ,  once e s t ab l i shed  i n  a launch d a t e ,  t h e  e n t i r e  

as t ronomical  geometry i s  f ixed .  A good understanding i s  

very use fu l .  It inf luences  a l o t  of t h ings  l a t e r  i n  t h e  

procedural  developments , so  t h a t  sess ion  is  probably 

worthwhile. It can be improved by having a mission 

planner  t h a t  understands t h e  geometry and t h e  c o n s t r a i n t s  

of t h i s  launch da te  involved i n  t h e  planning of t h a t  
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ARMSTRONG 
(CONT'D) 

ARMSTONG 

COLLINS 

training session. We tried to do that, and we really 

didn't get as much out of that aspect of it as we would 

have liked. 

24.15 MIT 

I want to talk about MIT and, in general, in our flight, 

this was restricted to understanding of the programs and 

program changes, as in the software end. The hardware 

was pretty firm at the time and we all had a fairly good 

understanding of the hardware prior to this training 

cycle. The understanding of the program and program 

changes, however, is one that unfortunately takes a lot 

of time. It takes a number of separate sessions in 

smaller groups throughout the cycle. I really think that 

rather than one big 3-day session of a review of the 

programs and so forth, it would be better to have a 

number of smaller sessions interspersed at various times 

in the training cycle so you could limit yourself to just 

one phase of the mission at a time. 

I spent as long as 5 days, not on this flight but on 

others, sitting in a chair at MIT listening to a chrono- 

logical description of the math flow, and it drives me 

crazy. By about the second or third day, I'm just satu- 
_n 

---.-- ----__ .- 

c 

'rated; it's like filling up a teacup with a fire hose. - ---___.c- - - - 
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COLLINS There has to be a better way of doing that than just going 

to MIT and sitting f o r  days. 
( CONT 'D ) 

Maybe if they are broken 

up like you say, it will help. 

ARMSTRONG This is a difficult area because various people assimilate 

ALDRIN 

information differently. 

2 hours of going through logic diagrams, while other 

people find that very informative. 

through the operator's checklist and trying to understand 

each step in the operating checklist, what that does, 

what information is being displayed, and how it's being 

processed, than going through endless software loops on 

a diagram. 

I get absolutely nothing from 

I much prefer going 

Yes. 

it doesn't mean very much. 

Until you're related to specific-use situations, 

ARMSTRONG You have to understand the basic thing and go do it in the 

simulation; then you can understand better some of the 

details, why it's done this way, and what options are 

available to you. Just to spend long days in reviewing 

hoards of GSOPS and things like that, in my view, is a 

very unproductive session. 

We've gone over programs such s P20 m ny times, and I 

still can't recall all the logic D o f  different paths 

' ALDRIN 
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ALDRIN 
( CONT 1 D ) 

ARMSTRONG 

that the computer is taking in acquiring radar lockon. 

I think, in a sense, our checklist may suffer somewhat 

in that it doesn't help too much either in this respect, 

in covering the various ways that you handle abnormalities 

in acquiring radar lock. Certainly, the c_- time sgent i.n 
c 

going over all the logic flows wasn't particularly pro- 

ductive. 
-. -- - 

24.16 SYSTEMS BRIEFINGS 

In general, we didn't have long courses of systems 

briefings. We chose to have an expert on a particular 

system come in periodically and review that system on 

an available basis. This worked all right, but in my 

own case, I felt that by the time we got within 2 months 

of the flight, we still didn't understand some of the 

systems or hadn't gotten around to understanding them in 

the depth that was required. I don't know how to get 

around this. This was the problem in our flight that 

was just due to the very tight training schedule that we 

were on. There just wasn't time to do all the things in 

the order and in the depth that you wanted. 

COLLINS I have one concrete suggestion for these systems that 

centers around CMS-1. CMS-1 is the simulator where the 

crews get most of their systems training, because they're 
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on CMS l ' b e f o r e  they  go down t o  t h e  Cape and g e t  t h e  

more mission-oriented t r a i n i n g .  CMS-1 has some_yPry mod 

i n s t r u c t o r s .  It uses  a d i f f e r e n t  system than  CMS-2 and -3. 

CMS-2 and -3 have people who a r e  t r a i n e d  across  t h e  board 

L-. COLLINS 
(CONT'D)  

w 

i n  a r a t h e r  shallow fa sh ion .  CMS-1 has  people who are 

t r a i n e d  i n  a narrow a r e a  but  i n  depth,  and they  have some 

good people.  One f l a w  i s  t h a t  t h e  CMS-1 i n s t r u c t o r s  

know how t h e  system i s  designed and of what it i s  capable ,  

bu t  t hey  have no more idea  than  a r a b b i t  of how t h e  

equipment i s  a c t u a l l y  used i n  f l i g h t .  On a f e w  occasions,  

I have had people from FOD EECOM's t o  come over and s i t  

c 

i n  on CMS-1 b r i e f i n g  se s s ions ,  and it ended up being --.. 

?-ore of a b r i e f i n g  se s s ion  f o r  t h e  CMS-1 i n s t r u c t o r  than  

it w a s  f o r  e i t h e r  me or t h e  FOD people.  I t h i n k  t h e r e  

should be some way a t  MSC t o  g e t  t h e  r i g h t  hand and t h e  
rc, 

l e f t  hand toge the r ,  t o  g e t  t h e  CMS-1 i n s t r u c t o r s  up t o  

speed not  only on t h e  b a s i c s  of t h e i r  system and i t s  

c a p a b i l i t y . b u t  t o  go one s t e p  f u r t h e r  and ge t  them i n t o  

t h e  Control  Center ,  g e t  them t o  know t h e  EECOM's, and 

ge t  them t o  f u r t h e r  understand how t h e  equipment i s  

a c t u a l l y  used during t h e  course of a f l i g h t .  Then I t h i n k  

t h e y ' d . b e  much better prepared t o  p re sen t  t o  t h e  crew 

those  t h i n g s  t h a t  are r e a l l y  important and not  t r i v i a  

along wi th  t h e  important d e t a i l s .  Maybe t h e r e  are p i t f a l l s  
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