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10.0 LUNAR SURFACE 

ARMSTRONG The postplanning checkl i s t  went as planned, and venting 

w a s  i n i t i a t e d  i n  t h e  OX tank almost immediately - even 

before  the  point  on the  t imel ine  ca l l ed  f o r  i t .  

W e  ran t h e  OX pressure down t o  t h e  40- t o  50-psi range 

and opened t h e  f u e l  vent and vented it down t h e  same 

amount. We then closed it of f  a f t e r  which t ime Houston 

became concerned with tank pressures  and asked us t o  

reopen it again,  although at t he  time we were reading 

r e l a t i v e l y  low tank pressures .  I th ink  t h e  OX b u i l t  

up s l i g h t l y  over 50 at t h e  t ime,  but  they were apparent ly  

reading a h igher  va lue ,  and I assume perhaps t h a t  they  

had an e r r o r  i n  t h e i r  s i g n a l  from t h a t  tank pressure .  

I n  any case,  we opened both tanks a f t e r  t h a t  and l e t  them 

bleed  down t o  about 1 5  p s i ,  which w a s  probably t h e  s t a b l e  

condi t ion of t h e  vapor pressure  i n  t h e  tank a t  t h a t  po in t .  

-.- 

ALDRIN Af te r  touchdown, we got a GO f o r  T-1 and then we 

proceeded t o  en te r  P68 and recorded t h e  l a t i t u d e  and 

longitude and a l t i t u d e .  We then proceeded out of t h a t  

and r e s e t  t he  s topbut ton and entered P12 f o r  T-2. A t  

t h i s  po in t ,  I th ink  t h a t  a l i t t l e  shu f f l i ng  i n  t h e  da t a  
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ALDRIN 
( CONT'D 1 

cards might prevent someone from making t h e  same e r r o r  

t h a t  I d i d  i n  loading t h e  t ape  f o r  ascent .  

card,  we've got  t h e  PDI pad, which i s  r e f e r r e d  t o  somewhat 

during descent.  

p lus  12 abort  on t h e  r i g h t  s ide .  

p lus  12 abort  would be b e t t e r  placed on t h e  back of t h i s  

a l t i t u d e  card because,  once you i g n i t e ,  you ' re  through 

with t h a t  NO PDI p lus  12 abort  and you ought t o  ge t  it 

out of t he re .  I n  i t s  p l ace ,  I th ink  t h e  T-2 abort  pad 

should be on the da ta  card because when I s tar ted t o  

load  P12 with NOUN 33 ( t h e  TIG f o r  t h i s  T-2 abor t ,  which 

i s  PDI p lus  23) ,  I loaded t h e  TIG f o r  t h e  NO PDI p lus  

12 abor t ,  and t h e  ground caught m e  on it and s a i d ,  "You 

loaded R-2 wrong." 

10244 27. 

say TIG NOUN 33. So, I th ink  i f  we can ge t  t h a t  one 

On t h e  d a t a  

It has PDI abor t s  on it with a NO PDI 

I th ink  t h a t  t h e  NO PDI 

Ins tead  of loading 10254 29, I loaded 

Now, t h e  two a r e  p r e t t y  c lose  and they  both 

abor t  ( N O  PDI p lus  12 abor t )  out of t h e r e  and put  t h e  

o ther  one i n  i t s  p l ace ,  it 'll save someone from coming 

up with t h e  same s o r t  of th ing .  

We got  remote con t ro l  back t o  ATTITUDE HOLD and AGS, OFF 

and then cycled t h e  Parker valves again.  

seen the  erroneous ta lkback ind ica t ions  , I w a s  expecting 

Af ter  having 
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t h a t  when I put t h e  feeds t o  c lose  they  would ind ica t e  

open momentarily. The crossfeed w a s  cycled again t o  

c lose .  I turned t h e  camera o f f  and proceeded with t h e  

switch configurat ion.  Cycling t h e  CWEA c i r c u i t  breaker  

d id ,  i n  f a c t ,  t u r n  off t h e  descent Reg warning l i g h t s .  

W e  read t h e  s i n e  and cosine out of AGS (and I ' m  sure  

they copied t h a t  down) and went immediately i n t o  recording 

t h e  AGS gyro coe f f i c i en t s .  I ' m  sure  t h a t  t hese  w e r e  t h e  

same numbers t h a t  w e  f i n i shed  up wi th ,  but  it might be a 

good t i m e  t o  check. Then we went t o  cabin on t h e  regu- 

l a t o r s  and took our helmets and gloves o f f .  Then we 

s tar ted i n  w i t h  t h e  i n i t i a l  g rav i ty  alignment. I don ' t  

have t h e  f irst  NOUN 04 t h a t  w e  go t .  

one, but  it w a s  f a i r l y  l a rge .  I 've  seen so  many of them 

i n  simulation tha t  I j u s t  c a n ' t  r e c a l l  what t h a t  number 

w a s .  

I d i d n ' t  record t h a t  

ARMSTRONG I am sure t h a t  it w a s  recorded on t h e  ground. 

ALDRIN After t h e  recyc le ,  it w a s  00001. We asked them about 

recycl ing and they s a i d  affirmative. Got a s tar-angle  

d i f fe rence  of 00015 and some torquing angles ,  which 

showed a f a i r l y  good change. I guess t h e  p i t c h  i s  t h e  
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( CONT'D)  

one you ' re  concerned with.  That ' s  about t h e  Y-axis; 

t h a t  w a s  0.1.  I don ' t  know whether t h e  s ine  of t h a t  

agrees a t  a l l  w i t h  

i n  t h e  Sun check. 

i d e a l  w a s  t o  g e t  a 

two-star alignment 

t h e  two-star check 

t h e  approximation of 0 . 1  t h a t  we got  

We d i d n ' t  torque those a n g l e s F e  

g rav i ty  d i r e c t i o n  and then t o  do a 

and look at t h e  torquing angles a f t e r  

which would then  g ive  an ind ica t ion  as 

t o  what t h e  drift had been s ince  t h e  last  alignment. 

i n i t i a l  g rav i ty  alignment , combined with t h e  two-star 
Pe 

alignment, would produce a new loca t ion  of t h e  landing 

s i t e .  Had w e  landed s t r a i g h t  ahead, my i n t e n t  w a s  t o  

use Rigel  i n  t h e  lef't 'deten 

r i g h t t t e n ) .  The 13-degree yaw moved Capella out of t h e  

r igh t - rear  de t en t ,  bu t  Rigel  w a s  i n  good shape t h e r e .  

number 6 and Capella i n  t h e  2 
That 's  t h e  one I used f i r s t .  I then se l ec t ed  Navi i n  

number 4 de ten t ,  t h e  r i g h t  rear,  and t h a t  wasn ' t  

p a r t i c u l a r l y  s a t i s f a c t o r y .  It w a s  q u i t e  dim and it took 

I 

a good b i t  longer than I had hoped t o  g e t  t h e  marks on 

t h a t .  I c a n ' t  comment p a r t i c u l a r l y  on t h e  s tar-angle  

d i f fe rence  o ther  than it w a s  a l i t t l e  disappoint ing i n  

t h a t  it w a s  00009. Torquing angles w e  have recorded, 

and w e  d id  torque.  The l a t i t u d e  and longi tude - we'd 

have t o  l i s t e n  t o  t h e  guidance people as t o  j u s t  what 
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ALDRIN 
( CONT'D)  

t h a t  d id  t o  our poss ib le  touchdown po in t .  It seemed t o  

me, when we f in i shed  t h a t ,  we were j u s t  about on schedule,  

maybe a l i t t l e  b i t  behind s o  we proceeded i n t o  t h e  

opt ion 3 which w a s  g rav i ty  p lus  one s tar ;  because Rigel  

had been so good, I used t h a t  one again.  The g rav i ty  

alignment seemed t o  be q u i t e  cons is ten t .  The f i r s t  time 

w e  d i d  t h e  g rav i ty  alignment on option 3 ,  it came up 

with 00000, our star-angle  d i f fe rence  on t h e  g rav i ty  

p lus  one s ta r ,  which ind ica t e s  an e r r o r  i n  t h a t  g rav i ty  

measurement and star measurement w a s  00008. I know we 

had t h e  torquing angle recorded on t h a t  a l so .  The 

azimuth i s  very l a rge  - 0.2  degrees.  We received a 

GO f o r  T-3. I n  t h e  v i c i n i t y  of loading t i m e s  f o r  a 

T-2 abor t ,  I not iced t h a t  t h e  mission timer wasn't  
_c_ 

working, It was frozen;  it j u s t  stopped. 

ARMSTRONG No, it d idn ' t  j u s t  s top.  

ALDRIN Yes, it had gone t o  900 hours.  

ARMSTRONG 900 and some hours. I couldn ' t  c o r r e l a t e  t h e  minutes and  

t h e  seconds with any p a r t i c u l a r  previous event.  

ALDRIN Yes. 903:34:47. I don ' t  know what time t h a t  relates to. 

Obviously, t h e  9 d i g i t  changed. It might have stopped, 
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ALDRIN but  it w a s  s t a t i c  a t  t h a t  po in t .  We ran through t h e  
( C O N T ' D )  

c i r c u i t  breakers  bu t  couldn ' t  seem t o  ge t  it moving again.  

The ground suggested t h a t  we t u r n  it of f  which we d id ,  

but  when we turned it back on w e  got a l l  nines .  You 

could change t h e  last  d i g i t  with t h e  d i g i t  sequencer. 

We turned it o f f  f o r  a while and turned it back on again 

and it worked a f t e r  t h a t .  We gave them an E memory dump; 

got  a new ascent  pad o r  t h e  CSI pad, f o r  T-3. W e  then  

proceeded on with t h e  opt ion 3 alignment. Continuing 

through t h e  check l i s t ,  looking a t  switch s e t t i n g s ,  and 

c i r c u i t  breaker  cards ,  we found ourselves 10  minutes t o  

go and e s s e n t i a l l y  up on t h e  check l i s t .  A t  t h a t  p o i n t ,  

we had t o  s t a r t  pressur iz ing  t h e  APS i f  w e  were going 

t o  launch, s o  we read through t h e  remainder of t h e  

simulated countdown and decided t h a t  t h e r e  wasn't  any 

poin t  i n  s t i ck ing  with t h a t  t imel ine  any fu r the r .  So w e  

terminated t h e  simulated countdown and went t o  t h e  

i n i t i a l  powerdown sequence. W e  had discussed among 

ourselves t h e  p o s s i b i l i t y  of eva lua t ing ,  during t h i s  

f irst  2 hours ,  whether w e  wanted t o  go on with t h e  res t  

per iod  t h a t  w a s  scheduled o r  t o  proceed with t h e  EVA 

prepara t ion .  I th ink  w e  had concluded before  t h e  end of 

t h e  simulated powerdown t h a t  w e  would l i k e  t o  go ahead 
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ALDRIN w i t h  t he  EVA and it w a s  sometime i n  here  t h a t  N e i l  c a l l e d  
( CONT'D) 

t o  ground and l e t  them know t h a t .  

ARMSTRONG There were two f ac to r s  t h a t  w e  thought might inf luence 

ALDRIN 

t h a t  decis ion.  One w a s  t h e  spacecraf t  systems and any 

abnormalit ies t h a t  w e  might have t h a t  we'd want t o  work 

on, and t h e  second w a s  our adaptat ion t o  1/6g and whether 
Y 

before s t a r t i n g  t h e  EVA we thought more time i n  1 !6g 
_ -  -- ---- -. . -- __ 

would be  advantageous o r  disadvantageous at  t h a t  po in t .  

Bas ica l ly ,  my personal  f e e l i n g  was t h a t  t h e  adaptat ion 

t o ~ / 6 g  was very rap id  and was very p leasant  , easy t o  

work \- i n ,  thought at t h e  t i m e  t h a t  we were ready t o  
i 

go r i g h t  ahead i n t o  t h e  sur face  work and recomended t h a t .  

Now, we est imated EVA a t  8 o 'c lock.  I th ink  t h a t  was a 

l i t t l e  op t imis t i c .  The ground recognized t h a t ,  because 

they s a i d ,  "DO you mean beginning o f  PREP or beginning 

hatch opening?" And a l l  during t h i s  t i m e ,  we could t e l l  

t h a t  Mike w a s  kept busy each pass ,  doing P22's t r y i n g  

t o  f i n d  where we were. 
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10.8 HORIZON,  S I G H T I N G ,  APPEARANCE 

ARMSTRONG The th ings  t h a t  seem worthy of comment here  are observations 

from t h e  window p r i o r  t o  lunar  sur face  work. We were i n  

a r e l a t i v e l y  smooth area covered w i t h  c r a t e r s  varying 

from up t o  perhaps 100 f e e t  i n  t h e  near  v i c i n i t y  down t o  

less than  a foo t ,  w i t h  dens i ty  inverse ly  propor t iona l  t o  

t h e  s i z e  of t h e  c r a t e r .  The smaller  they were, t h e  more 

t h e r e  were of them. The ground mass w a s  very f i n e  s i l t ,  

and t h e r e  were a l o t  of rocks of a l l  s izes ,  a n g u l a r i t i e s ,  

\/ ALDRIN 

and types i n  t h e  area. Our immediate a rea  w a s  r e l a t i v e l y  

f r e e  of l a r g e  rocks.  Several  hundred feet  t o  our r i g h t  

t h e r e  w a s  a s i g n i f i c a n t  boulder f i e l d ,  an a r ray  of boulders ,  

e s s e n t i a l l y ,  t h a t  had many boulders g r e a t e r  than 1 o r  

2 f e e t  i n  s i z e .  We never were ab le  t o  g e t  i n t o  t h a t  a rea  
n - 

-40 look at  those rocks i n  d e t a i l .  
----------+------.--___ 

Distances are deceiving. When we looked at t h i s  f a i r l y  

l a r g e  boulder f i e l d  o f f  t o  t h e  r i g h t ,  it d idn ' t  look 

very far away a t  a l l  before  w e  went out .  O f  course,  

once we got  ou t ,  w e  wandered as far as seemed appropriate .  

O f  course,  we never came c lose  t o  t h i s  p a r t i c u l a r  f i e l d .  

What r e a l l y  impressed m e  w a s  t h e  d i f fe rence  i n  d is tances .  

After w e  were back i n  again looking out at  t h e  f l a g ,  t h e  
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t e l e v i s i o n ,  and t h e  experiments, they looked as though they  

were r i g h t  ou ts ide  t h e  window. I n  f a c t ,  on t h e  surface, 

we had moved them a reasonable d is tance  away. 

So I th ink  d is tance  judgment i s  not  t o o  good on f i r s t  

e t t i n g  down. The tendency i s  t o  th ink  t h a t  th ings  are 

a good b i t  c lo se r  than they ac tua l ly  a re .  This says they  

a r e  probably a good b i t  l a r g e r  than what we might have 

i n i t i a l l y  estimated. 

10.10 COLORS AND SHADING OF LUNAR SURFACE FEATURES 

ARMSTRONG Probably t h e  most su rp r i s ing  th ing  t o  m e ,  even though 

I guess we suspected a c e r t a i n  amount of t h i s ,  w a s  t h e  

l i g h t  and co lor  observations of  t h e  surface.  The 

down-Sun a rea  w a s  extremely b r i g h t .  It appeared t o  be 

a l i g h t  t a n  i n  co lor ,  and you could see  i n t o  t h e  washout 

region reasonably w e l l .  Detail w a s  obscured somewhat 

by t h e  washout, but  not badly. A s  you proceeded back 

toward cross-Sun , br ightness  diminished , and t h e  co lor  

s t a r t e d  t o  fade ,  and it began t o  be more gray. A s  w e  

looked back as f a r  as we could from t h e  LM windows, t h e  

co lor  on t h e  sur face  w a s  ac tua l ly  a darker gray. I ' d  

say not completely without co lor ,  bu t  most of t h e  t a n  
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ARMSTRONG had disappeared as w e  got back i n t o  t h a t  area, and w e  
( CONT'D) 

were looking a t  r e l a t i v e l y  dark gray.  I n  t h e  shadow, it 

w a s  very dark. We could see  i n t o  t h e  shadows, bu t  it 

w a s  d i f f i c u l t .  

ALDRIN We could see very s m a l l  gradat ions i n  co lor  t h a t  were t h e  

r e s u l t  of very small topographical  changes. 

ARMSTRONG O f  course,  when w e  a c t u a l l y  looked a t  t h e  mater ia l ,  

p a r t i c u l a r l y  t h e  s i l t ,  up c lose  it d i d ,  i n  f a c t ,  t u r n  out 

t o  be s o r t  of charcoal  gray or t h e  co lor  of a graded l ead  

penc i l .  

i n t e r p r e t  t h i s  kind of co lor  and t h a t  l i g h t  r e f l e c t i v i t y ,  

it i s  amazing. 

When you ' re  a c t u a l l y  faced with t r y i n g  t o  

ALDRIN When i l lumina ted ,  it d id  have a gray appearance, very 

l i g h t  gray. 

ARMSTRONG Wouldn't you say  it i s  something l i k e  t h e  co lor  of  t h a t  

w a l l ?  It i s n ' t  very far away from what it looked l i k e .  

Yet when you look at  it c lose ,  i t ' s  a very pecu l i a r  

phenomenon. - 

10.15 PREPARATION FOR EGRESS 

ARMSTRONG Now, a prel iminary comment has t o  do with t h e  longer time 

t h a t  it took than  during our s imulat ions.  It i s  
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ARMSTRONG a t t r i b u t a b l e  t o  t h e  f a c t  t h a t  when you do s imulat ions of 
( CONT'D) 

EVA PREP you have a clean cockpit  and you have all t h e  

th ings  t h a t  you ' re  going t o  use t h e r e  i n  t h e  cockpit  

with you and nothing e l s e .  

of check l i s t s  , da ta ,  food packages, stowage places  f i l l e d  

w i t h  odds and ends, b inoculars ,  s top  watches, and 

assor ted  th ings ,  each of which you f e e l  obliged t o  

evaluate  as t o  whether i t s  stowage pos i t i on  i s  satis- 

f ac to ry  f o r  EVA and whether  you might want t o  change 

anything from t h e  p r e f l i g h t  plans.  For example, our 

mission t imer  w a s  ou t ,  and we decided we had be t te r  

leave one wristwatch in s ide  i n  case it got  damaged. W e  

would have a t  l e a s t  one working watch t o  back up t h e  

mission t imer  or t o  use i n  place of t h e  mission t i m e r ,  

i n  case w e  could not g e t  it going again. 

I n  r e a l i t y ,  you have a l o t  

All t hese  items took a l i t t l e  b i t  of t ime,  a l i t t l e  b i t  

of d i scuss ion ,  which never showed up i n  any of our EVA 

PREP'S on the  ground, r e a l l y  accounted f o r  t h e  b e t t e r  

p a r t  of an hour o f  add i t iona l  time. O u r  view of  EVA 

PREP w a s  t h a t  we were not t r y i n g  t o  meet a t ime schedule. 

We were j u s t  t r y i n g  t o  do each item and do it r i g h t  

sequent ia l ly  and not worry about t h e  time. Well, t h e  
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ARMSTRONG r e s u l t  w a s ,  a l o t  of add i t iona l  t i m e  used t h e r e .  I don ' t  

I j u s t  t h ink  i n  f u t u r e  planning you 
( C O N T ' D )  

t h ink  t h a t ' s  wrong. 

a r e  probably b e t t e r  o f f  adding t i m e  f o r  t h e s e  kinds of 

t h ings .  

ALDRIN No mat te r  how many times you run through an EVA PREP, t o  

t h e  b e s t  of t h e  i n s t r u c t o r ' s  a b i l i t y  t o  put  t h ings  i n  a 

l o g i c a l  sequence, when you ' re  faced with 'doing these  

t h i n g s ,  t h e r e  i s  a n a t u r a l  tendency t o  devia te  somewhat 

from t h e  p r i n t e d  sequence t h a t  you have. I t ' s  a r a t h e r  

complex operat ion.  Nobody w r i t e s  a checkl i s t  t o  t e l l  

you i n  t h e  morning when you g e t  up a l l  t h e  sequences you 

go through t o  put  your c lo thes  on, brush your t e e t h ,  

shave, and a l l  t h a t .  

wouldn't follow it the  same every day. You would m a k e  

small deviat ions j u s t  based upon what seems appropriate  

at t h a t  t i m e .  It i s  a very d i f f i c u l t  t h ing  t o  b u i l d  a 

checkl i s t  fo r .  

If you had one s e t t i n g  t h e r e ,  you 

ARMSTRONG W e  shouldn ' t  imply t h a t  t h e  EVA prepara t ion  check l i s t  

wasn't  good and adequate. We d id ,  i n  f a c t ,  follow it 

p r e t t y  much t o  t h e  l e t t e r  j u s t  t h e  w a y  we had done 

during t r a i n i n g  exerc ises .  

where w e  put t h e  equipment, and t h e  checks were done 

That i s ,  t h e  hook ups,  and 
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ARMSTRONG p rec i se ly  as per  our check l i s t .  And it w a s  very good. 
( CONT'D) 

I don ' t  have any complaints about t h a t  at  a l l .  I t ' s  

these  o ther  l i t t l e  t h ings  t h a t  you don ' t  t h ink  about 

and d i d n ' t  consider t h a t  took more t i m e  than w e  thought.  

ALDRIN 

There w a s  one con t ro l  on t h e  PLSS t h a t  surpr i sed  us.  I 

don ' t  know i f  it w a s  d i f f e r e n t  from t h e  t r a i n e r s  o r  t h e  

f l i g h t  PLSS's a t  t h e  t i m e  w e  w e r e  looking a t  them o r  

n o t ,  but  t h e r e  w a s  a press- to- tes t  knob of some s o r t  

t h a t  n e i t h e r  one of us could co r rec t ly  ident i*  as t o  

funct ion.  A t  t h i s  t i m e ,  w e  a r e n ' t  r e a l l y  qu i t e  sure  

what it does. 

It w a s  a thumb depress but ton  t h a t  seemed t o  go i n  

somewhere as i f  it w a s  r e l i ev ing  some pressure from 

something. I c a n ' t  remember ever  having seen t h a t  before .  

It protruded out toward your back and looked as i f  it 

might come f a i r l y  c lose  t o  r i d i n g  on t h e  back of t h e  

s u i t .  

ARMSTRONG We both thought we knew t h e  EMU very w e l l  and knew every 

funct ion and how it operated.  But it turned out we were 

wrong. It w a s  something t h a t  we hadn ' t  l earned  t h e r e ,  
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ARMSTRONG and i f  it had been t h e r e  before ,  somehow it escaped us. 
( CONT'D)  

It took a l i t t l e  t i m e  t o  discuss  t h a t ,  and w e  proceeded. 

ALDRIN Mounting t h e  16-~III camera and t h e  two un ive r sa l  b racke t s ,  

one of t h e  mir ror  mount and t h e  o ther  on t h e  crash b a r ,  

went p r e t t y  much t h e  way w e  had planned it t o  go. 

two bracke ts  with t h e  enlarged knobs 'helped out tremen- 

dously i n  t h a t  I was able  t o  t i g h t e n  them down t o  a much 

g r e a t e r  degree than I had any of t h e  t r a i n i n g  models. 

It gave m e  much g r e a t e r  confidence t h a t  t h e  cameras would 

s t a y  where I placed them and t h a t  t h e r e  would be no 

problem with any camera banging i n t o  t h e  window when we 

d i d n ' t  want it t o .  The RCU camera bracke ts  w e r e  d i f f i c u l t  

The 

t o  t i g h t e n  down. 

t h e r e  w a s  s t i l l  a l i t t l e  b i t  of play i n  both of them. I 

th ink  an improvement i n  t h a t  knob would be  qu i t e  advan- 

tageous,  s o  t h a t  it could be cinched down a l i t t l e  

t i g h t e r .  Perhaps t h e  kind of knob t h a t  has  edges t h a t  

s t i c k  out so  t h a t  you can ge t  much h igher  torque on it 

would be a good th ing  t o  use.  

By t igh ten ing  ju s t  as hard as w e  could,  

ARMSTRONG I th ink  all t h e  remainder of t h e  EVA PREP went as per  

check l i s t .  
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10.17 PLSS AND OPS PREPARATION AND DONNING 

ALDRIN The hea te r s  t e s t e d  out .  Both l i g h t s  came on, pressures  

regula ted  at very c lose  t o  3.7. Then when it came t i m e  

t o  unstow t h e  hoses ,  t h e  pressures  had dropped down t o  

j u s t  about zero. 

ARMSTRONG 

ALDRIN 

Yes. They were below 25. 

Overshoes went on qu i t e  e a s i l y .  W e  put  the an t i fog  on 

as soon as we got t h e  k i t  out i n s t ead  of wai t ing u n t i l  a 

l i t t l e  b i t  l a t e r .  I th ink  tha t  maybe t h e r e  were two th ings  

t h a t  brought t h a t  about. One w a s  t h a t  we weren't  r e a l l y  

sure  it w a s  going t o  appear l a t e r  i n  t h e  check l i s t ,  and 

w e  wanted t o  make sure  w e  had t h a t .  The o ther  w a s ,  i n  

t r a i n i n g ,  we wanted t o  avoid as many a c t i v i t i e s  as w e  

could with t h e  PLSS on our  back because it was very 

uncomfortable doing any add i t iona l  exerc ises  i n  one g.  

We d id  f i n d ,  however, t h a t  it w a s  qu i t e  comfortable, even 

without t h e  shoulder pads,  t o  have t h e  PLSS mounted on 

your back. The mass of  it w a s  not a t  a l l  object ionable .  

It d id  r equ i r e  moving around methodically and very 

slowly t o  avoid banging i n t o  th ings  - no g e t t i n g  around 

it. You j u s t  couldn ' t  always t e l l  what t h e  back of t h e  
- - 

PLSS o r  t h e  OPS might be  i n  contact  with a t  any p a r t i c u l a r  , 

time . 
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ARMSTRONG A s  w a s  repor ted ,  w e  broke one c i r c u i t  breaker  with t h e  

PLSS and w e  depressed two o the r s ,  one on each s i d e ,  

sometime during t h e  operat ion with t h e  PLSS on t h e  back. 

So t h a t ' s  an area t h a t  we s t i l l  need t o  improve on t o  be 

ab le  t o  have confidence t h a t  t h e  i n t e g r i t y  of t h e  LM 

i t se l f  won't be jeopardized by the  operat ion w i t h  t h e  

PLSS on t h e  back. 

ALDRIN We had problems with t h i s  one p a r t i c u l a r  e l e c t r i c a l  

connector,  t h e  one t h a t  j o i n s  t h e  RCU t o  t h e  PLSS, ever 

s ince  t h e  f i r s t  t ime we'd ever  seen it. 

ARMSTRONG It s about a 50-pin Bendix connector. 

ALDRIN I t ' s  j u s t  very d i f f i c u l t  t o  g e t  t h e  th ing  pos i t ioned  

properly s o  t h a t  t h e  t h r e e  p ins  on t h e  outs ide ,  t h e  

t h r e e  l i t t l e  protuberances,  w i l l  engage i n  t h e  ramp so  

t h a t ,  when you then  t w i s t ,  it '11 cinch on i n .  

have taken at  least  10 minutes. The problem w a s  not  with 

mine, bu t  i n  hooking up Nei l ' s .  I can ' t  say tha t  t h e r e  

w a s  t h a t  much d i f fe rence  i n  t h e  many times t h a t  I t r i e d  

it unsuccessfully and t h e  one time it d id  go i n  co r rec t ly .  

It appeared t o  be squared away each t ime. 

That must 
, 
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ARMSTRONG This i s  not because we d idn ' t  understand t h e  problem. 

We had had t roub le  with t h a t  connector f o r  2 years  o r  

more. We'd always complained about it. It had never been 

redesigned, and it w a s  usua l ly  ascr ibed t o  t h e  f a c t  t h a t  

a l l  t h e  t r a i n i n g  models were o ld  and gouged, and so  on. 

But when we looked at  t h e  f l i g h t  u n i t s  during CCFF on t h e  

EMU, it turned out t h a t  they  were s t i l l  d i f f i c u l t .  We 

ALDRIN 

accepted t h e  f a c t  t h a t  by being very ca re fu l  with t h a t  

connector we could, i n  f a c t ,  connect and disconnect it 

s a t i s f a c t o r i l y .  We d id  tha t  i n  t h e  l a b  at  t h e  Cape. 

W e  had a l i t t l e  b i t  of d i f f i c u l t y  with it the re .  When 

we got  on t h e  luna r  su r face ,  it w a s  t h e  same problem. 

It took us at  least  1 0  minutes each t o  mate those  con- 

nec tors .  I t ' s  t h e  b i g  e l e c t r i c a l  cable from t h e  RCU t o  

t h e  PLSS. It a t taches  at  t h e  PLSS end. I t ' s  our recom- 

mendation t h a t  i t ' s  a s u f f i c i e n t l y  ser ious  problem t h a t  

w e  c a n ' t  a f fo rd  t o  jeopardize t h e  success of an EVA on 

t h a t  connector. And t h a t ' s  r i g h t  now what we're b e t t i n g .  

It began t o  look l i k e  w e  never would g e t  those  connectors 

made on t h e  sur face .  W e  j u s t  have t o  improve t h a t .  

Connecting up t h e  s t r a p s  went qu i t e  smoothly. The 

i n i t i a l  COMM check out on t h e  audio panel  and t h e  var ious 

communications checks t h a t  w e  made i n  t h e  F'M mode a l l  
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ALDRIN seemed t o  go qu i t e  w e l l ,  u n t i l  we s t a r t e d  switching t h e  

PLSS modes. For a whi le ,  w e  ascr ibed some of t h e  d i f -  
( CONT'D) 

f i c u l t y  perhaps t o  t h e  antenna being stowed. So w e  

unstowed N e i l ' s ,  and t h a t  d i d n ' t  he lp  immediately. A 

l i t t l e  l a t e r ,  it seemed t o  he lp  o u t ,  but  then we  go t  back 

i n t o  about t h e  same problem, so  I stowed h i s  antenna. 

. There d i d n ' t  seem t o  be any p a r t i c u l a r  rhyme or reason t o  

when w e  d id  appear t o  have good COMM and when we d i d n ' t .  

ARMSTRONG It s u f f i c e s  t o  say t h a t  we never d i d  understand what w a s  

required t o  enable good COMM while we were in s ide  t h e  

It cockpi t ,  re lay ing  through t h e  PLSS's. We had it p a r t  of 

t h e  t i m e ,  and w e  d i d n ' t  p a r t  of t h e  t i m e .  We t r i e d  a 

l o t  of var ious opt ions ,  and they j u s t  weren' t  un ive r sa l ly  

successfu l .  But w e  w e r e  ab le  t o  have adequate COMM t o  

enable us t o  continue. I t h i n k ,  once outs ide ,  we r e a l l y  

d i d n ' t  have any appreciable  COMM problems a t  a l l .  It 

seemed t o  work w e l l .  

10.20 DEPRESSURIZATION 

ARMSTRONG This was one area of f l i g h t  prepara t ion  t h a t  was never 

completely performed on t h e  ground. I n  t h e  chamber, t h e  

PLSS's w e r e  l e f t  on t h e  engine cover and w e  never put 

them on our backs because of t h e i r  weight,  and t h e  
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ARMSTRONG p o s s i b i l i t y  of jeopardizing t h e  i n t e g r i t y  of t h e  LM. So 
( C O N T ' D )  

t h e  COMM was operated,  and t h e  connections were made, bu t  

t h e  depressur iza t ion  sequence with t h e  PLSS's on t h e  

backs was never completed. The times when we ac tua l ly  

operated t h e  PLSS w a s  done always i n  t h e  chamber and 

never done w i t h  t h e  systems operable.  

So two th ings  were new t o  us.  

very long t ime t o  depressurize t h e  LM through t h e  

b a c t e r i a  f i l t e r  with t h e  PLSS adding gases t o  t h e  cockpit  

environment and t h e  water b o i l e r  operat ion or something 

One was t h a t  it took a 

adding some cabin pressure.  The second w a s  t h a t  w e  

I 

' .  
I 

weren't  familiar with how long it would take t o  start  a 

sublimator i n  t h i s  condi t ion.  It seemed t o  t ake  a very 

long t i m e  t o  ge t  through t h i s  sequence of g e t t i n g  the  

cabin pressure down t o  t h e  poin t  where w e  could open t h e  

ha tch ,  g e t t i n g  t h e  water tu rned  on i n  t h e  PLSS, g e t t i n g  

t h e  i c e  cake t o  form on t h e  subl imator ,  and g e t t i n g  t h e  

water alarm flag t o  c l e a r  s o  t h a t  w e  could continue. It 

seemed l i k e  it took us about a ha l f  hour t o  ge t  through 

t h i s  depressurizat ion sequence. And it w a s  one t h a t  w e  

had never dupl icated on t h e  ground. Well, i n  r e t r o s p e c t ,  

it a l l  seemed t o  work okay, i t  w a s  j u s t  t h a t  w e  weren' t  

used t o  spending a l l  t h a t  time s tanding around wai t ing.  
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ALDRIN 

10.21 OPENING OF HATCH ' r g y  
Well, t h e r e ' s  a s t e p  ve r i fy ing  PG4 pressure above 4.5, 

and decaying slowly. And it d i d  t h a t .  It decayed slowly, 
d 

and the  cabin s tayed at around 1 p s i .  We had t o  ge t  t h a t  
c__ 

down before  we could open t h e  hatch,  it appeared t o  me. 

We were j u s t  wai t ing t h e r e  between those s t eps  of PGA 

pressure and cabin pressure coming down, and opening t h e  

hatch.  

overhead hatch.  

leave t h e  o ther  one t h e  way i t ' s  been. 

was f i n a l l y  opened, it took an i n i t i a l  t u g  on it, and it 

And we d i d n ' t  r e a l l y  want t o  go and open t h e  
L-. / 

We l i k e  t o  open only one of t_hemLand 

When t h e  hatch 

-.- 
c ---- 

-- . 

appeared t o  bend. The whole hatch as it opened on t h e  

far s i d e  came toward m e .  A s  soon as it broke t h e  s e a l ,  

it appeared as though I could see some small p a r t i c l e s  

rushing out .  Then, of course,  t h e  hatch came open and 

gave us a more complete vacuum. 

t h e  water.  It seems t o  me t h a t ,  i f  t h e r e  i s  t h a t  delay 

Then we went t o  opening -/----.- i --_- 

I 

t o  ge t  r i d  of t h e  pressure ,  maybe one could go ahead and 

open up t h e  water ahead of t i m e  before  you ac tua l ly  ge t  

it down t o  t h e  poin t  where t h e  hatch i s  open. Maybe t h a t  

would compound t h e  problem. 

c l e a r ,  it seemed t h a t  t h e  cooling w a s  no t iceable  almost 

Once t h e  water window d i d  ---- 

immedi at e l y  . 
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10.22 FINAL SYSTEMS STATUS 

ARMSTRONG The f i n a l  system s ta tus  was without problems. 

10.23 LM EGRESS 

ARMSTRONG I guess t h e  most important t h i n g  here  with respect  t o  t h e  

egress  through t h e  hatch and t h e  work on t h e  ladder  and 

t h e  platform i s  t h a t  our s imulat ion work i n  both t h e  tank 

and i n  t h e  a i rp lane  w a s  a reasonably 'accurate  simulation. 

They were adequate t o  l e a r n  t o  do t h e  job and w e  d idn ' t  

have any b i g  su rp r i se s  i n  t h a t  a rea .  The th ings  t h a t  we'd 

learned  about body pos i t ion ing ,  arching t h e  back, c lear -  

ances requi red ,  and one person helping another and so  on 

worked j u s t  l i k e  t h e  r e a l  case.  There weren' t  any d i f -  

f i c u l t i e s  i n  movement through t h e  hatch or with s t a b i l -  

i t y  on t h e  porch. 

After g e t t i n g  onto t h e  porch, I came back i n t o  t h e  LM 

and went up around t h e  2-27 corner ,  made sure  t h a t  w a s  as 

expected and it w a s .  I returned t o  t h e  porch, got on t h e  

ladder ,  discarded our du f f l e  bag with arm rest  and OPS 

p a l l e t s ,  re leased  t h e  MESA without any d i f f i c u l t y ,  and 

descended t h e  ladder  j u s t  as expected. The f irst  s t e p  

was p r e t t y  high;  3 t o  3 1 / 2  f e e t .  So t h e  i n i t i a l  t e s t  
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ARMSTRONG w a s  t o  see i f  we would have any t roub le  ge t t i ng  back on 

t h e  f irst  s t ep .  There were no d i f f i c u l t i e s ,  so w e  pro- 
( CONT' D) 

ALDRIN 

ceeded with t h e  planned a c t i v i t i e s .  The work and e f f o r t  

required t o  go up and down the ladder  and i n  through t h e  

hatch are not object ionable  enough t h a t  they need be 

worried about. 

t h e  hatch are not high-workload items. They a re  items 

t h a t  requi re  some caution and p rac t i ce .  I had it a good 

Going up t h e  ladder  and going through 

b i t  e a s i e r  than Buzz d id  because he had t o  go through t h e  

hatch and around t h e  corner by himself.  ' 

Once I had m y  f e e t  and pos t e r io r  out t h e  hatch,  Neil  w a s  

i n  good pos i t i on ,  as good as I. was t o  he lp  me move out , 

by just observing t h e  p r o f i l e  of  t h e  PLSS as it matched 

with t h e  hatch opening. 

ARMSTRONG The two-man operation i s  good because a l l  t h e  he lp  t h a t  

each man can give t h e  o ther  one i s  money i n  t h e  bank. 

ALDRIN I th ink  t h e  first man moving out has a l i t t l e  b i t  more 

d i f f i c u l t y  because t h e  second man has t o  be back behind 

__--- e - 
..- / 

t h e  hatch and has t o  try t o  move if. 011 t of t h e  w s  so 

you have t h e  tendency t o  be more over t o  your s i d e  away 

f r o m  the hatch and anything you a re  contacting w a s  
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ALDRIN usua l ly  on your s i d e ,  your edge of t h e  lower p a r t  of 

t h e  DSKY table.  
( CONT'D) 

ARMSTRONG There weren' t  any temperature e f f e c t s  noted i n  t h e  egress  

or l adder .  Nothing f e l t  hot  o r  cold or had any temperature 

e f f e c t s  a t  a l l  t h a t  I w a s  aware o f .  

ALDRIN The platform i t s e l f  afforded a more-than-adequate pos i t i on  

t o  t r a n s i t i o n  from going out t h e  hatch t o  g e t t i n g  on t h e  

ladder .  The i n i t i a l  s t e p  i s  a l i t t l e  b i t  d i f f i c u l t  t o  

see .  When I got  t o  t h e  f i r s t  one, I w a s  glad t o  have you 

t e l l  m e  about where my f e e t  were re la t ive t o  t h a t  f i r s t  

s t e p  so t h a t  I d i d n ' t  have t o  make a conscious e f f o r t  t o  

look around t o  t h e  s i d e  or underneath. What I a m  g e t t i n g  

at i s  t h a t  operat ions on t h e  platform can be ca r r i ed  out 

without concern about l o s ing  your balance and f a l l i n g  

o f f .  There i s  p len ty  of area up t h e r e  t o  s tand on t h e  

s t e p  and do any manipulating t h a t  might be required.  

There are a l t e r n a t e  ways of  br inging  th ings  up, o ther  

than by t h e  LEC. I th ink  t h e r e  i s  promise of being able 

t o  b r ing  th ings  up over t h e  s i d e ;  s t r a i g h t  up, versus 

making use of t h e  LEC.  W e  d i d n ' t  have t h e  opportunity 

t o  exerc ise  those.  
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ALDRIN In  grav i ty  f i e l d s ,  I would have come up w i t h  something 

c lose r  t o  one-tenth, j u s t  by judging t h e  d i f fe rence  i n  

weight and f e e l  of th ings  i n  t h e  way t h e  masses behaved 

( CONT'D) - 

ALDRIN 

one t o  s i x .  In  t h e  behavior of ob jec t s ,  it gives you t h e  

impression t h a t  t h e r e  i s  a much g rea t e r  d i f fe rence .  I n  

my maneuvering, t he re  d i d n ' t  seem t o  be anything l i k e  a 

f a c t o r  of 6 d i f fe rence .  It would appear as  though t h e  

grav i ty  d i f fe rence  w a s  much l e s s .  What I ' m  saying i s  

that  it seems t h e  human can adapt himself t o  t h i s  qu i t e  

eas i ly .  It a l s o  appears t h a t  ob jec ts  can be handled 

e a s i e r  i n  1/6g than we had an t ic ipa ted .  

t h e  objec ts  around, they do have a c e r t a i n  m a s s .  When 

- I 

I n  maneuvering 

they get going i n  a d i r ec t ion ,  they w i l l  keep going 

that  way. This w a s  evidenced when t h e  objects  were 

coming i n  t h e  hatch on t h e  LEC; they were f a i r l y  easy 

t o  manage, but  you had t o  take  your t i m e  i n  handling 

them. 

10.24 ADEQUACY OF HARDWAFE AND PROCEDURES 

The i n i t i a l  LEC operation of lowering t h e  camera seemed 

t o  work f a i r l y  w e l l .  

been pu l l ing  on t h e  wrong s t r a p  at f irst ;  however, w e  

It appeared as though you might have - 
r e c t i f i e d  t h a t  without any p a r t i c u l a r  t rouble .  
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ARMSTRONG I n i t i a l l y ,  I had a b i t  of d i f f i c u l t y .  I w a s  not  t r y i n g  

t o  ge t  t h e  camera up or down a t  t h a t  po in t ;  I w a s  t r y i n g  

t o  p u l l  the  s lack  out of t h e  l i n e  and m a k e  both s t r a p s  

t a u t .  For some reason o r  o the r ,  it w a s  hung up, and I 

had some d i f f i c u l t y  g e t t i n g  the s lack  out of t h e  l i n e s ;  

Once having done t h a t ,  it came down very n ice ly .  Here 

w e  changed t h e  f l i g h t  p lan  somewhat and got t h e  camera 

down before  doing t h e  contingency sample. I wanted t o  

ge t  t h a t  camera down and hooked up while I w a s  over t h e r e  

i n  t h e  shadow, because t o  do t h e  contingency sample, I 

w a s  going t o  have t o  stow t h e  LEC and go over i n t o  t h e  

area out of t h e  shadow. Since I wanted t o  do it on t h e  

right s i d e  where t h e  camera w a s  mounted, I w a s  going t o  

have t o  make a t r i p  of about 10 or 1 5  feet  before  I 

s t a r t e d  t h e  contingency sample. That ' s  t h e  reason w e  

changed t h e  order .  

c--- 

The operat ion of  t h e  s u i t  , i n  genera l ,  w a s  very p leasant .  

There was very l i t t l e  hindrance t o  mobi l i ty ,  with t h e  

exception of going down t o  t h e  surface t o  pick th ings  up 

with your hands which w a s  a very d i f f i c u l t  t h i n g  t o  do. 

A s  far as walking around and g e t t i n g  from one place t o  

another ,  t h e  s u i t  offered very l i t t l e  impediment t o  t h a t  

kind of progress.  It w a s  , i n  genera l ,  a p leasant  operat ion.  
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ARMSTRONG Thermal loads i n  t h e  s u i t  were not bad a t  a l l ;  I ran  on 
( CONT'D)  .. 

minimum flow almost t h e  e n t i r e  t ime. Buzz found a higher  

flow t o  be des i rab le .  This w a s  cons is ten t  with our 

ind iv idua l  p r e f l i g h t  experience. I d i d n ' t  no t i ce  any 

ALDRIN 

temperature thermal d i f fe rences  i n  and out of t h e  shadow. 

There were s i g n i f i c a n t  l i g h t  d i f fe rences  and v i s i b i l i t y  

changes but  no thermal d i f fe rences .  

problem I had (and Buzz d idn ' t  have t h i s  problem) w a s  

The only temperature 

with t h e  gloves. I d id  not wear inner  gloves.  I chose 

t o  go without t h e  inner  l i n e r s  i n  t h e  gloves,  and m y  hands 

were a l i t t l e  w a r m  and very wet all t h e  t ime. They got 

very damp and clammy i n s ide  t h e  gloves. 

problem degraded my a b i l i t y  t o  handle objec ts  and t o  ge t  

I found t h a t  t h i s  

firm gr ips  on th ings .  

I had cooler  l e v e l s  set on t h e  d i v e r t e r  va lve ,  because 

it j u s t  seemed t o  be comfortably p leasant  t h a t  way. 

r e t r o s p e c t ,  it appears t h a t  t h i s  leads toward a higher 

I n  

consumption of water. 

are on higher flow, you a r e  going t o  be pumping more water 

overboard. It w a s  not c l e a r  t o  me p r e f l i g h t  t h a t  it d id  

I wasn't f i l l y  aware t h a t  when you 

have t h a t  e f f e c t  on your water consumption. I c e r t a i n l y  

could have operated at lower l e v e l s  much sooner without 
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ALDRIN overheating. I n  confirmation of Neil 's f ind ings  , I d idn ' t  
(CONT ' D  ) 

experience any hot or even w a r m  spots  i n  t h e  s u i t .  I 

d i d n ' t  w e a r  any inner  gloves,  e i t h e r ,  i n  my des i r e  t o  g e t  

a b e t t e r  f ee l  through t h e  gloves. During t h e  donning, I 

d id  not  have t h e  wr is t le t s  on. I thought t h a t  t h e  LCG 

extending down far enough i n t o  t h e  w r i s t  would be 

adequate. If I had t o  repea t  t h i s  e f f o r t ,  I would put 

t h e  w r i s t l e t s  on, because once I w a s  i n  t h e  gloves and I 

s t a r t e d  moving them around, I d i d  f i n d  t h a t  it w a s  rubbing 

a s m a l l  amount on t h e  wrist. I thought t h a t  it might ge t  

t o  be more annoying than it ac tua l ly  turned out t o  be ,  

but looking back, I would have prefer red  having those 

w r i s t l e t s  on. 

10.25 ENVIRONMENTAL FAMILIARIZATION 

ARMSTRONG With respec t  t o  work on t h e  sur face ,  t h e  1 /6  grav i ty  

w a s ,  i n  general ,  a pleasant  environment i n  which t o  

work, and t h e  adaptat ion t o  movement w a s  not d i f f i c u l t .  

I f e l t  it w a s  qu i t e  na tu ra l .  Buzz had t h e  opportunity t o  

look a t  more d e t a i l e d  aspects  of i t ,  a good b i t  more 

than  I d id ,  bu t  , i n  general  , w e  can say it w a s  not 

d i f f i c u l t  t o  work and accomplish t a sks .  

exposure t o  1/6g i n  t r a i n i n g  i s  worthwhile, bu t  I don ' t  

I th ink  c e r t a i n  
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ARMSTRONG 
(CONT ' D )  

t h ink  it needs t o  be pursued exhaustively i n  l i g h t  of 

t h e  ease of adaptat ion.  

ALDRIN Moving around i s  very natural . .  Some a t t en t ion  must be 

paid t o  t h e  mass t h a t  you have i n  t h e  s u i t  and a l s o  t o  

t h e  mass of t h e  PLSS t h a t  i s  on your back. I th ink  we 

an t ic ipa ted  t h i s  adequately,  and t h e  f a c t  t h a t  we d id  have 

a s i zab le  mass mounted t o  t h e  rear was not detr imental  

t o  moving around. 

d 
10.26 WALKING 

ARMSTRONG Buzz d id  more i n  t h a t  a rea  than I did.  I would say t h a t  

balance was not d i f f i c u l t ;  however, I did some f a i r l y  s 
high jumps and found t h a t  t he re  was a tendency t o  t i p  

over backward on a high jump. One time I came c lose  t o  

f a l l i n g  and decided t h a t  was enough of t h a t .  

ALDRIN There i s  no doubt t h a t  it was much e a s i e r  t o  reach t h a t  

neu t r a l  point by j u s t  leaning back s l i g h t l y  than it was 

leaning forward. I th ink  t h e  happy medium w a s  t o  l ean  

forward more than w e  did. It w a s  more comfortable f o r  

us t o  s tand e rec t  than t o  lean forward t o  be a t  t h a t  

absolute  neu t r a l  point .  

impression t h a t  most of your moving around w i l l  be t h e  

The pogo tends t o  give you t h e  
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ALDRIN result of t o e  pressures  - t h a t  you w i l l  rock up on your 

t o e s  and tend  t o  push o f f .  
( CONT D) 

I d id  not r e a l l y  f i n d  t h i s  

t o  be t h e  case as much as I had an t i c ipa t ed .  The 1/6g 

a i rp l ane  i s  a very poor s imulat ion of  t h e  lunar  sur face .  

There i s  exce l len t  t r a c t i o n  i n  t h e  a i rp l ane ,  so  you can ' t  

relate t o o  much as t o  how t h e  foo t  departs  or what so r t  

of r e s i s t a n c e  you need when you put your foot  back down 

again.  

tendency on t h e  sur face  i n  t r y i n g  t o  put i n  sideways 

motions o r  stopping motions. It w a s  qu i t e  n a t u r a l  as 

you began t o  apply a fo rce  t o  make a change i n  your 

momentum. 

you could put  i n  before  you would approach any in s t a -  

b i l i t y  case.  I n  genera l ,  it would t ake  a couple of s t eps  

t o  m a k e  a good sideways change i n  motion and it would 

take two or t h r e e  s t eps  t o  come comfortably t o  a s t a b l e  

s t a t i o n a r y  pos i t i on  from a f a i r l y  r ap id  forward movement. 

To ge t  a sus ta ined  pace eva lua t ion ,  I would have had t o  

have gone a good b i t  f a r t h e r  than  I d id .  

f l i g h t ,  I f e l t  t h a t  you might be able  t o  s u s t a i n  a f a i r l y  

r ap id  pace comfortably. 

w a s  a l i t t l e  t i r i n g  on t h e  l e g s .  There w a s  a rubbing i n  

t h e  s u i t  somewhere i n  the  knee j o i n t s  and you had t o  keep , 

I d i d n ' t  f i n d  t h a t  t h e r e  w a s  much of a s l i p p i n g  

I th ink  you were ab le  t o  t e l l  j u s t  how much 

Before t h e  

My impression now i s  t h a t  t h i s  
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ALDRIN moving t h e  knees, even though they are very mobile i n  t h e  

s u i t .  I f e l t  t h a t ,  as easy as  th ings  looked, a 1-mile 
( CONT'D) 

t r e k  w a s  not going t o  be an easy th ing .  J u s t  by having 

t o  move your muscles and your body i n  t h e  s u i t ,  you would 

end up ge t t i ng  t i r ed  on any prolonged t r e k .  Because t h e  

t e r r a i n  va r i e s  a good b i t  r e l a t i v e  t o  your a b i l i t y  t o  

move over i t ,  you always have t o  be a l e r t  t o  what i s  

coming up next.  On e a r t h  you only worry about one or 

two s t eps  ahead; on t h e  moon, you have t o  keep a good 

eye out four  or f i v e  s t eps  ahead. I th ink  t h e  one foot  

i n  f ron t  of another i s  a much b e t t e r  mode of locomotion 

than the more s t i l t e d  kangaroo hop. You can do it, but  

it doesn' t  seem t o  o f f e r  any p a r t i c u l a r  advantage. When 

your f e e t  a r e  on t h e  sur face ,  you can do f a i r l y  vigorous 

sideways movements such as leaning and swinging your arms 

without a tendency t o  bounce yourself  up of f  t h e  sur face  

and lose  your t r a c t i o n .  

suggested and I found tha t  you do tend t o  remain well- 

rooted on t h e  surface where you a r e ,  desp i te  motions t h a t  

you m a y  have. 

This w a s  one experiment t h a t  w a s  

I guess t h e  bes t  t h ing  i n  carrying t h i s  

f u r t h e r  i s  t o  answer t h e  questions t h a t  people may have 

about c e r t a i n  s p e c i f i c s .  

ARMSTRONG I went t h e  f a r t h e s t .  While Buzz w a s  re turn ing  from t h e  

EASEP, I went back t o  a b i g  c r a t e r  behind us. It w a s  a I 
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ARMSTRONG c r a t e r  t h a t  I ' d  estimate t o  be 70 o r  80 feet i n  diameter 
( CONT'D)  

and 1 5  or 20 f e e t  deep. I went back t o  t ake  some p ic tu re s  

of t h a t ;  it was between 200 and 300 feet  from t h e  LM. I 

ran  t h e r e  and ran back because I d i d n ' t  want t o  spend 

much t i m e  doing t h a t ,  but  it was no t roub le  t o  make t h a t  

kind of a t r e k  - a couple of hundred feet  o r  so.  It j u s t  

took a f e w  minutes t o  lope  back t h e r e ,  t ake  those  p i c t u r e s ,  

and then come back. 

ALDRIN I don ' t  t h ink  t h e r e  i s  such a t h i n g  as running. I t ' s  a 

lope and i t ' s  very hard t o  j u s t  walk. 

t h i s  lope very soon as you begin t o  speed up. 

You break i n t o  

ARMSTRONG I can bes t  descr ibe a lope as having both feet  of f  t h e  

ground a t  t h e  same t ime,  as opposed t o  walking where you 

have one foot  on the ground at a l l  t i m e s .  I n  lop ing ,  

you leave  t h e  ground with both feet  and come down with one 

foo t  i n  a normal running fashion.  I t ' s  not l i k e  an e a r t h  

run he re ,  because you a r e  t ak ing  advantage of the  l o w  

g rav i ty .  

ALDRIN The d i f f e r e n c e . t h e r e  i s  t h a t  i n  a run ,  you th ink  i n  terms 

of moving your f e e t  r ap id ly  t o  move f a s t ,  and you c a n ' t  
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ALDRIN 
( CONT'D) 

CONFIDENTIAL 
move your feet any more r ap id ly  than t h e  next time you 

come i n  contact with t h e  surface.  In  general ,  you have 

t o  w a i t  f o r  t h a t  t o  occur. 

ARMSTRONG And you a re  wai t ing t o  come down. 

ac tua l ly  f a i r l y  slow, but both f e e t  a r e  off' t h e  ground 

simultaneously. You can cover ground p r e t t y  wel l  t h a t  

way. 

t r i p ,  going out t h e r e  and back, I w a s  already f e e l i n g  

l i k e  I wanted t o  s top  and r e s t  a l i t t l e .  After about 

500 f e e t  of t h i s  loping with a 1-minute s top  out t h e r e  

i n  t h e  middle t o  take  p i c t u r e s ,  I was ready t o  slow down 

and rest. There were a l o t  of i n t e r e s t i n g  areas  within 

500 f e e t  or so t o  go and look a t  i f  we had had t h e  time. 

It would have been i n t e r e s t i n g  t o  take  t h a t  time and go 

out and inspect  them c lose ly  and get some p i c t u r e s ,  but 

t h a t  w a s  a luxury we d idn ' t  have. 

So t h e  foot motion i s  

It w a s  f a i r l y  comfortable, but at t h e  end of t h i s  

ALDRIN There were so many of them; it i s  t h e  s o r t  of t h ing  you 

j u s t  cannot an t i c ipa t e  before f l i g h t .  You can plan t o  

some degree when you a r e  on t h e  sur face ,  but u n t i l  you 

get  out and look around, you can ' t  make your f i n a l  

decision as t o  what you are really going t o  do. 

you a r e  only looking at perhaps 60 percent of t h e  ava i lab le  

panorama. 

Ins ide ,  

, 
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ALDRIN We w e r e  supposedly i n  a nondescript  area, but  t h e r e  w a s  
( CONT'D) 

far  more t o  inves t iga t e  than  we could ever hope t o  cover. 

We d i d n ' t  even sc ra t ch  t h e  sur face .  

ARMSTRONG I'll be i n t e r e s t e d  i n  g e t t i n g  the p i c tu re s  back and looking 

at t h e m .  I th ink  y o u ' l l  f i n d  tha t  even though it i s  not  

a t e r r i b l y  rough area - it i s  b a s i c a l l y  a smooth area - 

opera t ing  around i n  any type  of a veh ic l e  i s  going t o  

t ake  some planning. The Moon has f a i r l y  s t eep  s lopes ,  

deep ho le s ,  r i d g e s ,  e t  ce t e ra .  I am sure t h a t  we can 

devise  th ings  tha t  w i l l  do t h a t ,  but  it i s n ' t  going t o  

be just  any vehic le  t h a t  w i l l  cover t h a t  kind of ground. 

ALDRIN It w i l l  be i n t e r e s t i n g  t o  see  just  how soon you depart  

from t h e  walking-return concept. I don ' t  t h ink  you can 

s t r e t c h  t h a t  t oo  far. I wouldn't guess as t o  what t h a t  

d i s tance  i s ;  you could give some reasonable d is tance  you 

could r e t u r n  on foo t  , but  it i s n ' t  miles .  When you t a l k  

about m i l e s ,  you are t a l k i n g  about being out of s igh t  of 

t h e  LN. 

ARMSTRONG Another area t h a t  i s  not l i s t e d  here  i s  t h e  s t e r e o  camera. 

I would l i k e  t o  m a k e  a couple of coments  about t h a t .  

The s t e r e o  camera worked f i n e .  We had no problems with 
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ARMSTRONG 
(CONT'D) 

it; however, it, was hard t o  operate.  

angle t h a t  I had t o  put my hand on t h e  handle t o  p u l l  it 

I found t h a t  t h e  

and t h e  force  t h a t  it took w a s  excessive.  

ALDRIN The squeezing of t h e  t r i g g e r ?  

ARMSTRONG Yes. 

p i c tu re s  with t h a t  camera. 

I found my hand ge t t i ng  t i r e d  very soon while t ak ing  

It was  wearing out my gr ip .  

ALDRIN Would you say t h a t  t h e  angle w a s  t oo  hor izonta l?  

ARMSTRONG Yes. 

ALDRIN You would l i k e  t o  have had it sloped down more towards 

you. 

ARMSTRONG Yes. It w a s  requi r ing  t h e  wrist t o  be cocked down. 

ALDRIN The i n i t i a l  opening up o r  deploying of it went qu i t e  

smoothly. 

of t h e  case w a s  qu i t e  wel l  engineered, Separating t h e  

cover, taking it o f f ,  cu t t i ng  t h e  f i l m ,  and removing t h e  

cas se t t e  a l s o  went qu i t e  smoothly. I th ink  t h a t  t h e  

b ig  a rea  for reengineering night  be j u s t  a change i n  t h e  

angle t h e  handle comes out .  

o r  something l i k e  t h a t  t o  it. 

t h e  handle? 

The extension of t h e  handle and t h e  opening up 
9 

We might have t o  add a hinge 

What about t h e  height  of 

That would probably not be too  bad. 
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ARMSTRONG I t h i n k  t h a t  probably was reasonable.  The o ther  problem 

we had with t h e  camera was t h a t  it was f a l l i n g  over a l l  

t h e  t i m e .  I t h i n k  t h i s  was t h e  r e s u l t  of a l i t t l e  b i t  of 

d i f f i c u l t y  i n  f igu r ing  out t h e  local v e r t i r k l .  

ALDRIN Yes. 

ARMSTRONG You’d se t  it down and t h i n k  it w a s  l e v e l ,  but  apparent ly  

it wasn’t ,  because t h e  next time you looked it would be 

lay ing  over on i t s  s ide .  O r  you would bump it inad- 

v e r t e n t l y  while  you were looking somewhere else and 

knock it over. I picked it up t h r e e  d i f f e r e n t  times o f f  

t h e  sur face  and i t ’ s  a major e f f o r t  t o  get down t o  t h e  

sur face  t o  pick t h e  t h i n g  up. 

ALDRIN How’d you do tha t?  By going down on t h e  knee? 

ARMSTRONG On one occasion I got it w i t h  t h e  knee, one t i m e  I got 

it with t h e  tongs ,  and t h e  las t  t i m e  I had something 

e l s e  i n  my hand l i k e  a scoop or something t h a t  I could 

l ean  on and go down and g e t  it. 

In  genera l ,  t h e r e  were a l o t  of times t h a t  I wanted t o  

ge t  down c l o s e r  t o  t h e  sur face  f o r  one reason o r  another.  

I wanted t o  ge t  my hand down t o  t h e  sur face  t o  pick up 
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ARMSTRONG something. This w a s  one t h i n g  t h a t  r e s t r i c t e d  us more 
( CONT'D) 

than  we'd l i k e .  We r e a l l y  d idn ' t  have complete clearance 

t o  go put our knees on t h e  sur face  any t ime we wanted. 

We thought t h e  s u i t  w a s  q u a l i f i e d  t o  do t h a t  i n  an 

emergency, bu t  it wasn't planned as a normal operation. 

We d i d n ' t  l e t  ourselves s e t t l e  t o  our knees a l o t  of 

t imes t o  get our hand on t h e  surface.  Now I th ink  t h a t  

i s  one t h i n g  t h a t  should be done more on f u t u r e  f l i g h t s .  

We should c l e a r  t h a t  s u i t  so  t h a t  you could go down t o  

your knees, and we should work more on being able  t o  do 

th ings  on t h e  sur face  with your hands. That w i l l  make 

our time a l o t  more productive,  and we w i l l  be less 

concerned about l i t t l e  inadver ten t  t h ings  t h a t  happen. 

ALDRIN Now we can say we have t h e  confidence t o  know t h a t  w e  

could get back up from t h e  surface.  You might have t o  

put your hand down i n t o  a l l  t h i s .  The t h i n g  t h a t  dis-  

couraged me w a s  t h e  powdery na ture  of t h e  sur face  and 

t h e  way t h a t  it adhered t o  everything. I d i d n ' t  see  

any real need i n  g e t t i n g  down. I had no concern about 

doing it. But I agree. I t h i n k  i f  w e  need something 

on t h e  s u i t  t o  qua l i fy  it t o  do t h i s ,  then we ought t o  

go ahead and do t h a t .  If it doesn ' t ,  i f  it j u s t  
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ALDRIN requSres :ookir?g at, 5he s u i t s  t h a t  we brought back and 
(CONT'D) 

saying that they're qua l i f i ed  f o r  kneel ing,  we ought t o  

do t h a t .  

ARMSTRONG If you have a g r i p  on something like a scoop, o r  a s t i c k  

t o  hold on,  then t h e r e ' s  no problem a t  a l l  i n  g e t t i n g  

buck up. You can qo r i g h t  down and j u s t  push on your 

hand and push your-scLii r i g h t  back up. 

t i m e  I d i d  it w i t h  +,he scosp i n  xy naand. ? 'hat 's  one 

th ing  t h a t  we hadn ' t  done a l o t  i n  our s imulat ions,  an2 

it would be a help ,  I th ink .  L e t ' s  go on with ingress .  

it was easy t h e  

10.35 FHdI'OGRAPITY 

ARMSTRONG Photography through t h e  Hasselblads on t h e  RCU mounts 

was sa t i s f ac to ry .  I d id  have some t rou3ie  i n s t a l l i n g  

the  camera on t h e  XCU mount. The opening t o  t h e  s l o t  as 

you f i r s t  put t h e  tongue i n  t h e  groove was binding a b i t ,  

ard I always tad d i f f i c u l t y  ge t t i ng  it s t a r t e d .  

never observed thax problem on the  ground, and X c a n ' t  

account for it. 

I ' a  

ALDRIN I took t h e  f i r s t  panorama out i n  f ron t  without having 

t h e  camera nounted on the  RCJ, and it d id  not appear t o  

be unnatural t o  do so. I t ' s  nuch e a s i e r  to opere-te with 
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ALDRIN it mounted; however, I d idn ' t  f i n d  t h a t  t h e  weight of t h e  
( CONT'D) 

camera w a s  as much a hindrance t o  operat ion as p r e f l i g h t  

s imulat ions ind ica ted  it wQuld be. There i s  no doubt 

t h a t  having t h e  mount frees you t o  operate  both hands on 

o the r  t a s k s .  The handle i s  adequate t o  perform t h e  job 

of po in t ing  t h e  camera. I don't  t h ink  w e  took as many 

inadvertent  p i c t u r e s  as some p r e f l i g h t  simulations would 

have indieated.  It seems as though, i n  a l l  t h e  simu- 

l a t i o n s  where w e  picked up t h e  camera, w e  always managed 

t o  t ake  p i c tu re s .  I don ' t  t h ink  t h a t  w a s  t h e  case i n  

t h i s  mission as much as w e  thought it w a s  going t o  be. 

We'll know i f  a number of t h e  p i c tu re s  taken are pointed 

a t  odd angles.  

10.36 SWC DEPLOYMENT 

ALDRIN I found t h a t  t h e  sha f t  extended and locked back i n t o  

pos i t i on  very e a s i l y .  It folded o u t ,  deployed, and 

unro l led ,  I w a s  ab le  t o  hook it i n  t h e  bottom catch 

without any undue s h i f t i n g  around, 

ground, it went down about 4 o r  5 inches.  

In  pu t t ing  it i n  t h e  . 
It wasn't 

qu i t e  as s t a b l e  as I would have l i k e d  it t o  have been, 

but  it w a s  adequate t o  hold it i n  a v e r t i c a l  pos i t i on .  

I could make t h e  adjustments so t h a t  it w a s  perpendicular 
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t o  t h e  Sun. The shadow t h a t  w a s  c a s t  by t h e  s o l a r  wind 

aborted a good check i n  t h e  f a c t  t h a t  you d id  have it 

mounted perpendicular t o  t h e  Sun. 

very high degree of cross-sect ional  coverage. 

ge t  t o  sur face  pene t ra t ions ,  l a t e r ,  i t ' s  going t o  be  q u i t e  

evident t h a t  once you go pas t  a depth of 4 or 5 inches,  

t h e  ground ge ts  q u i t e  hard.  However, I d idn ' t  get  much 

of a cue t o  t h i s  a t  t h i s  point  while i n s t a l l i n g  t h e  s o l a r  

wind experiment. 

So I th ink  we go t  a 

When we 

10.37 TELEVISION 

ARMSTRONG The TV w a s  operated as planned with no p a r t i c u l a r  d i f f i -  

c u l t i e s .  The one th ing  t h a t  gave us more t roub le  than 

w e  expected w a s  t h e  Ti cable;  I kept g e t t i n g  my f e e t  

t angled  up i n  it. I t ' s  a white cable and w a s  e a s i l y  

observable f o r  a while ,  but  it soon picked up t h i s  black 

dust  which blended it i n  with t h e  t e r r a i n ,  and it seemed 

t h a t  I w a s  forever  g e t t i n g  my foot  caught i n  it. - For- 

t una te ly ,  Buzz w a s  usua l ly  ab le  t o  no t i ce  t h i s  and keep 

me untangled. Here w a s  good j u s t i f i c a t i o n  for t h e  two 

men helping each o ther .  

e i t h e r ;  he was ab le  t o  tell me which way t o  move my foot  

t o  keep out of t roub le .  We knew t h i s  might be a problem 

~ 

___I - - "  . - -  ---- - .___ 

There was no question about t h a t  
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ARMSTRONG from our simulat ions,  but t he re  j u s t  w a s  no way t h a t  we 

could avoid crossing back and f o r t h  across t h a t  cable.  
( CONT'D) 

There w a s  no camera loca t ion  t h a t  could prevent a c e r t a i n  

amount of t r a v e r s e  of t h i s  kind,  

ALDRIN Neil i n i t i a l l y  pul led out about 20 f e e t  of cable and then 

I pul led  out t he  r e s t  of it. It seemed t o  reach a s top;  

it seemed t o  have a ce r t a in  amount of r e s i s t ance ,  and I 

thought t h a t  was t h e  end of t h e  cable.  However, when I 

pul led  normal t o  the opening, I found t h a t  I could then 

ex t r ac t  t h e  cable t o  t h e  point  where I saw t h e  black and 

white marks on it. 

mounting in s ide  t h e  MESA, developed a s e t  i n  it so  t h a t  

The cable ,  being wound around t h e  

when it w a s  ly ing  on t h e  surface i n  1/6g, it continued 

t o  have a s p i r a l  s e t  t o  it which would leave it s t ick-  

ing up f r o m t h e  surface 3 o r  4 inches. It would be 

advantageous i f  we could get  r i d  of t h a t  some way. 

Your fQo t  is cont inual ly  going underneath it as you walk, 
/ 

ARMSTRONG 

r a the r  than over t h e  t o p  of it. 
- -  

ALDRIN One time when Neil  did get  t h e  cable wrapped around h i s  

f o o t ,  t h e  cable very nea t ly  wrapped i t s e l f  over t h e  top  

of the  t a b  on t h e  back of t h e  boot.  That created a 
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ALDRIN problem i n  disentanglement. I don ' t  know whether i t ' s  
( CONT'D)  

worth moving t h a t  tab o r  no t .  

10.38 BULK SAMPLE OPERATIONS 

ARMSTRONG The bulk sample took longer than i n  t h e  s imulat ions 

because t h e  area where t h e  bulk sample w a s  co l l ec t ed  w a s  

s i g n i f i c a n t l y  f a r t h e r  from t h e  MESA table than t h e  way 

we had done it i n  t r a i n i n g .  The MESA.table was i n  deep 

shadow and c o l l e c t i n g  samples i n  t h a t  a r ea  was far  less 

des i r ab le  than c o l l e c t i n g  them out t h e r e  i n  t h e  sunl ight  

where we could see what we were doing. In  add i t ion ,  w e  

were f a r t h e r  from t he  exhaust plume and t h e  contamina- 

t i o n  of t h e  p rope l l an t s .  

back and f o r t h  out i n  t h e  sunl ight  and then c a r r i e d  t h e  

samples back over t o  t h e  sca l e  where t h e  sample bag w a s  

mounted. I probably made 20 t r i p s  back and fo r th  from 

sunl ight  t o  shade. It took a l o t  longer ,  bu t  by doing 

it t h a t  way, I w a s  ab le  t o  p ick  up both a hard rock and 

ground mass i n  almost every scoopful.  I t r i e d  t o  choose 

var ious types of hard rocks out t h e r e  so t h a t ,  i f  w e  

never got t o  t h e  documented sample, at  l e a s t  we would 

have a v a r i e t y  of types o f  hard rock i n  t h e  bulk sample. 

So I made a number of t r i p s  
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ARMSTRONG This w a s  a t  t h e  cost  of probably double t h e  amount of t i m e  
(CONT'D) 

t h a t  we normally would t ake  f o r  t h e  bulk sample. 

ALDRIN I want t o  i n j e c t  a thought about spacecraf t  l oca t ion  i n  

respec t  t o  luna r  sur face  working loca t ion .  Pu t t ing  t h e  

a r e a  of t h e  MESA i n  t h e  shadow a l s o  put t h e  cable i n  t h e  

shadow. The white cable ,  being covered with a l i t t l e  b i t  

of t h i s  powdery s t u f f  and being i n  t h e  shadow, w a s  very 

d i f f i c u l t  t o  observe. 

keeping any cable or small objec t  out i n  sunl ight  whenever 

Consideration should be given t o  

poss ib le .  

yaw one way or t h e  o t h e r ,  i t ' s  p re fe rab le  t o  put  your 

It leads one t o  th ink  t h a t  i f  you're going t o  

working areas out i n t o  t h e  sun l igh t .  

ARMSTRONG We've discussed free-launch on a number o f  occasions and 

whether we wanted t o  yaw s p e c i f i c a l l y  f o r  l i g h t i n g  at 

touchdown. There a r e  obviously a l o t  of advantages, but 

I was very r e luc t an t  t o  do any fancy maneuvering on t h e  

f irst  luna r  touchdown f o r  s e l e c t e d  yaw f o r  l i g h t i n g  con- 

s ide ra t ions .  I f igured  we'd just  t ake  what we got and we 

pa id  f o r  t h a t  l a t e r ,  because we had a l o t  of operations 

i n  t h e  shadow during EVA t h a t  would have been e a s i e r  had 

we had b e t t e r  l i g h t i n g .  
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ARMSTRONG I t ' s  very easy t o  see i n  t h e  shadows af ter  you adapt f o r  
( CONT'D)  

a l i t t l e  while.  When you f i r s t  come down t h e  l adde r ,  

you ' re  i n  t h e  shadow. You can see everything p e r f e c t l y ;  

t h e  LM, th ings  on t h e  ground. When you walk out i n t o  t h e  

sunl ight  and then back i n t o  t h e  shadow, it takes  a while 

t o  adapt.  

ALDRIN I n  t h e  f i r s t  p a r t  of t h e  shadow, when you f irst  move 

f r o m t h e  sunl ight  i n t o  t h e  shadow, when t h e  Sun i s  s t i l l  

shining on t h e  helmet as you t r a v e r s e  cross-Sun, you've 

got t h i s  r e f l e c t i o n  on your face .  A t  t h i s  p o i n t ,  i t ' s  

j u s t  about impossible t o  see  anything i n  t h e  shadow. A s  

soon as you ge t  your helmet i n t o  t h e  shadow, you can 

begin t o  perceive th ings  and t o  go through a dark- 

adaptat ion process.  Continually moving back and f o r t h  

from sunl ight  i n t o  shadow should be  avoided because i t ' s  

going t o  cost  you some time i n  perception a b i l i t y .  

ARMSTRONG We'll s t a r t  here  with t h e  f l a g  i n s t a l l a t i o n .  It went 

as planned except t h a t  t h e  te lescoping  top  rod could not 

be  extended. Both Buzz and I operat ing toge ther  were 

unable t o  put enough fo rce  i n t o  extending t h e  rod. It 

appeared t o  jus t  be s tuck and we gave up t ry ing .  So 
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ARMSTRONG t h e  f l a g  w a s  p a r t i a l l y  folded when we i n s t a l l e d  it on t h e  

f l a g s t a f f .  I suspect t h a t  d i d n ' t  show very much on t e i e -  

v i s ion  but our s t i l l  photographs should show t h e  r e s u l t  

of t h a t .  

( CONT'D) 

ALDRIN Neither of us ind iv idua l ly  could extend it. We thought 

maybe w e  could extend t h e  rod by both p u l l i n g ,  but then  

we d i d n ' t  want t o  exe r t  t o o  much fo rce  because i f  it ever 

gave way, we'd probably f i n d  ourselves o f f  balance,  

don I t  know how we '11 ever f i n d  out what happened. 

suspect t h i s  i s  j u s t  something t h a t  may i n  some way be 

due t o  thermal conditions or vacuum welding o r  something 

l i k e  t h a t .  It came out of i t s  mount f a i r l y  e a s i l y .  I 

thought w e  had a l i t t l e  b i t  of t r o u b l e  with one of t h e  

p i p  p ins  t h e r e  f o r  a while. 

forward job t o  dismantle it. 

I 

I 

Generally, it was a s t r a i g h t -  

AIiMSTRONG The f l a g s t a f f  w a s  pushed i n t o  t h e  ground at  a s l i g h t  angle 

such t h a t  t h e  c.g. of t h e  o v e r a l l  u n i t  would tend  t o  be 

somewhat above t h e  poin t  at which t h e  f l a g s t a f f  w a s  in- 

s e r t e d  i n  t h e  lunar surface.  That seemed t o  hold a l r i g h t ,  

but I noted l a t e r  a f t e r  g e t t i n g  back i n t o  t h e  LM t h a t  t h e  

weight of t h e  f l a g  had r o t a t e d  t h e  e n t i r e  u n i t  about t h e  
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ARMSTRONG f lagpole  axis such t h a t  t h e  f l a g  was no longer pointed i n  

t h e  sane d i r e c t i o n  as it was o r i g i n a l l y .  
( c ONT D ) 

I suspect t h a t  

t h e  weight of t h e  f l agpo le  probably had s h i f t e d  i t s  posi- 

t i o n  i n  t h e  sand a l i t t l e  b i t  from the  pos i t i on  w h e r e  it 

had o r i g i n a l l y  been i n s t a l l e d .  

ALDRIN How far  would you estimate you got it i n t o  t h e  ground? 

ARMSTRONG S ix  t o  8 inches w a s  about as fa r  as I could ge t  it i n .  

ALDRIN It w a s  f a i r l y  easy t o  get  it down t h e  f i r s t  4 or 5 inches.  

ARMSTRONG It gets hard quickly.  
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10.39 LM INSPECTION 

I don ' t  t h ink  we not iced  a th ing  t h a t  w a s  abnormal. I gueFs 

t h e  only t h i n g  t h a t  I made note  of w a s  t h e  j e t  plume def lec-  

t o r s .  The one on t h e  r i g h t  s i d e  as I was looking a t  t h e  LM 

(which would make it t h e  quad 1) appeared t o . b e  a b i t  more 

wrinkled than t h e  one on quad 4. 

t o  compare it wi th ,  because I'd never seen them before.  A s  

O f  course,  t h e r e ' s  nothing 

a m a t t e r  of f a c t ,  the  f irst  time we r e a l l y  s a w  them w a s  when 

w e  looked out of  t h e  command module and got  a p r e t t y  good 

idea of t h e i r  s t r u c t u r e .  

ARMSTRONG The only abnormality I not iced was (and it wasn't an abnor- 

ma l i ty )  t h a t  t h e  in su la t ion  had been thermally damaged and 

broken on t h e  secondary s t r u t s  of t h e  forward l e g .  

ALDRIN This i s  t r u e  i n  t h e  rear, a l so .  

ARMSTRONG We d i d n ' t  c a r e f u l l y  check every secondary s t r u t ,  but  t h e  

primary s t r u t s  d idn ' t  seem t o  be damaged. 

ALDRIN Yes, i n  t h e  foot  passage, it d i d n ' t  appear t o  have suf fered  

hardly a t  a l l .  There w a s  a soot ing o r  darkening or  carbon- 

ing ;  I don ' t  know what you c a l l  it. A t  least ,  I f e e l  it was 

a deposi t  r a t h e r  than j u s t  a baking o r  s ingeing of t h e  mate- 

r ia l .  
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ARMSTRONG We have some p ic tu re s  of t h e  s t r u t s .  

ALDRIN The p a r t  k h a t  had been melted,  separa ted ,  and r o l l e d  back 

or peeled back on t h e  secondary s t r u t  appeared as though it 

w a s  a much more fl imsy design then  any o ther  thermal cover- 

ing  on t h e r e .  I don ' t  t h ink  t h e r e  i s  anything s i g n i f i c a n t  

i n  t h e  f a c t  t h a t  p a r t  of t h e  thermal coat ing t h a t  w a s  h igher  

up had separated,  whereas t h e  mater ia l  .lower down had not .  

I d i d n ' t  no t ice  anything pecu l i a r  about t h e  vents .  There ' 

d i d n ' t  seem t o  be anything a t  a l l  deposited on t h e  sur face  

from any of t h e  vents underneath or from t h e  oxid izer  f u e l  

vent up above. 

ARMSTRONG The most pronounced in su la t ion  damage w a s  on t h e  f ron t  

p lus  Z s t r u t .  I t s  being i n  deep shadow obviated t h e  possi-  

b i l i t y  of  g e t t i n g  a good closeup p i c t u r e  i n  t h a t  dark en- 

vironment. 

ALDRIN I th ink  t h e  bes t  p i c tu re s  we got were of t he  minus 2 s t r u t .  

ARMSTRONG m e r e  w a s  less  damage than on t h e  examples we looked a t  

J u s t  t h e  very outer  l aye r s  were penetrated.  p r e f l i g h t .  

ALDRIN From what I could see  of t h e  probes,  they had j u s t  bent  o r  

broken at  t h e  upper a t t a c h  poin t .  

they had any o ther  f r ac tu res  i n  them. 

minus Y s t r u t  w a s  s t i c k i n g  almost s t r a i g h t  up. 

I d idn ' t  observe t h a t  

One of them on t h e  
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ALDRIN It was p r e t t y  s u b s t a n t i a l l y  t h e  metal case on t h e  outs ide  
( C O N T ' D )  

of  i t ,  and t h e r e  weren ' t  any thermal e f f e c t s  noted on it 

at  a l l .  The inner  thermal coat ing w a s  t r y i n g  t o  p ro tec t  

something t h a t  w a s  r e l a t i v e l y  f r a g i l e ,  t h e  f l a g  i t s e l f ;  how- 

ever ,  t h e r e  w a s  no s ign  of degradation on t h e  f l a g .  I don ' t  

remember seeing t h e  minus Z probe. I don ' t  know; maybe it 

w a s  t he re .  

ARMSTRONG I thought I remembered see ing  a l l  t h r e e  probes. I th ink  one 

w a s  s t r a i g h t  up and one had a V shape. 

ALDRIN 

ALDRIN 

10.40 EASEP DEPLOYMENT 

Taking t h e  cover o f f  t h e  lanyard w a s  very easy. 

away and d i d n ' t  seem t o  have any thermal or b l a s t  e f f e c t s  

on it. 

It pul led  

Underneath t h e  EASEP, t h e  radar  looked l i k e  it came through 

without any heat  damage t h a t  I could t e l l .  The lanyard 

underneath t h e  thermal cover w a s  i n  g rea t  shape. I d i d n ' t  

see  any evidence of thermal e f f e c t s .  When it folded o u t ,  

t h e  doors went up even e a s i e r  than t h e  t r a i n e r .  

door folded back, it d i d n ' t  seem t o  f a l l  i n t o  a de ten t  and 

I tugged on it a couple of t i m e s .  It looked l i k e  it w a s  

going t o  s t a y  up t h e r e  without any tendency t o  come back 

down again.  I n  an e f f o r t  t o  save some time, I e l ec t ed  t o  

A s  t h e  t o p  
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deploy both packages manually; I pul led  out t h e  seismometer 

a f e w  inches,  disengaged t h e  hook, disconnected it from t h e  

t o p ,  and s l i d  it out .  I w a s  unable t o  t o s s  t h e  lanyard over 

t h e  s i d e  door t o  keep it out of  t h e  way, so  it d id  come down 

from t h e  boom and had. a tendency t o  ge t  i n  t h e  way. 

package i t s e l f  w a s  qu i t e  easy t o  manage. I had my l e f t  hand 

on t h e  handle and moved t h e  r i g h t  hand around t o  support t h e  

weight as it s l i d  o f f  t h e  ra i l s .  It w a s  disengaged q u i t e  

e a s i l y  from t h e  boom a t  t h e  p ip  p in .  I had it down on t h e  

The 

sur face ,  and then t o  ge t  ample maneuvering room t o  get  t he  

r e t r o r e f l e c t o r  down, I decided t h a t  I wanted t o  move the  

seismometer away. However, t h e r e  happened t o  be a s m a l l  

c r a t e r  r i g h t  t h e r e ,  so  I had t o  move it maybe 10 f e e t  away 

and come back. Remember, it d idn ' t  seem t o  be a gocd place 

t o  s e t  t h a t  seismometer down, o ther  than r i g h t  i n  f r o n t .  

It appeared t o  be  i n  my way a l i t t l e  b i t .  In  pu l l ing  out 

the laser package, I used t h e  same technique, pu l l i ng  out 

a few inches,  then  disconnecting t h e  lanyard from t h e  pack- 

age i t s e l f ,  then pu l l ing  t h e  s t r i n g  t h a t  was at tached t o  t h e  

p ip  p in .  I n  t r a i n i n g  sess ions ,  I had pul led  t h i s  one r a the r  

slowly and f i rmly and had a few problems w i t h  t h e  p ip  pin 

binding. The recommendation w a s  t o  give it a f a i r l y  good 

j e rk .  When I d id  t h i s ,  t h e  wire r i n g  tha t  a t tached the  cord 

i t s e l f  t o  t h e  p i p  pln sprung open. Ei ther  it w a s  a welded 
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j o i n t  t h a t  separated o r  thermal e f f e c t s  somehow weakened it;  

but  it opened up and came loose from t h e  p in .  I w a s  able 

t o  g e t  t h e  pin out by depressing t h e  one s ide .  

ing  it with my r i g h t  hand and pushing it through, it came 

loose .  

Then by push- 

Then I lowered it down t o  t h e  sur face  and again it 

w a s  q u i t e  easy t o  handle.  The boom s l i d  back i n  with no 

problem. I l e f t  t h e  lanyards dangling out t h e  bottom, pul led  

t h e  r e t r a c t  l anyards ,  and t h e  doors came back down and f i t t e d  

toge ther  very n i ce ly .  The whole operat ion w a s  qu i t e  smooth 

and I thought w e  got a l i t t l e  b i t  ahead i n  time i n  t h e  de- 

ployment of these th ings .  I picked up t h e  two packages and 

we headed out t o  t h e  minus Y s t r u t  looking for a r e l a t i v e l y  

l e v e l  area. Looking f o r  l e v e l  areas, I found. it d i f f i c u l t  

i n  looking down a t  t h e  sur face  and saying exac t ly  what w a s  

l e v e l .  I don ' t  know what t o  a t t r i b u t e  t h i s  t o  p a r t i c u l a r l y .  

You donl t  have as good a horizon d e f i n i t i o n  as on t h e  ea r th .  

When you look out t o  the s i d e ,  you've got a very f l a t  area 

on the  Moon. 

varying s lopes .  I th ink  i t ' s  f u r t h e r  compounded by t h e  f a c t  

t h a t  with 1/6g, and a center  of mass d isp laced  consid- 

erably aft  and up from where it normally i s ,  your phys ica l  

cues of  supporting your weight are d i f f e r e n t .  The result  

w a s  t h a t  it w a s  j u s t  a l i t t l e  b i t  d i f f i c u l t  t o  tell.  what w a s  

l e v e l  and what w a s  s lop ing ,  e i t h e r  t o  one s i d e  or up or down. 

When you look out t o  t h e  edges,  you've got 
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ARMSTRONG You don ' t  have as s t rong a g rav i ty  ind ica t ion  e i t h e r ,  I 

don ' t th ink .  

ALDRIN Yes. It doesn ' t  have as f i r m  an o r i en ta t ion .  That p r e t t y  

we l l  covers t h e  deployment out t o  the  s i t e .  I n  going 

through t h e  numbers of pu l l i ng  t h e  l i t t l e  lanyards,  every- 

t h ing  progressed as neat  as can be.  The handle deployed 

upward and ro t a t ed  around, even though ' I  wasn't ab le  t o  

see  it f i t  i n t o  i t s  s l o t .  This i s  t h e  maneuvering handle 

on t h e  PSE. I might point  out t h a t  t h e  f l i g h t  a r t i c l e  w a s  

d i f f e r e n t  i n  configurat ion than t h e  t r a i n i n g  package, t h e  

d i f fe rence  being t h a t  you couldn ' t  see  when t h e  handle w a s  

out and locked i n  i t s  detent  as wel l  on t h e  f l i g h t  package 

as you could on t h e  t r a i n i n g  package. Anyway, t h i s  worked 

out  qu i t e  wel l .  Orienting the  package i n  azimuth w a s  

qu i t e  easy. The shadow of  t h e  gnomon stood out qu i t e  wel l  

i n  our sess ion  i n  t h e  lab with t h e  f l i g h t  packages. We had 

had some concern as t o  just how wel l  t h i s  shadow w a s  going 

t o  s tand out aga ins t  t h i s  s i l v e r  surface.  However, a l l  

t h r e e  of t h e  pins  i n  t h e  gnomon were qu i t e  c l e a r .  

say they were a very c r i s p  shadow, as t h e r e  w a s  a l i t t l e  

b i t  o f  f izz iness  t o  them, but i t  was q u i t e  easy t o  determine 

I won't 

where t h e  cen te r  of it w a s  and get  it o r i en ta t ed  a t  t h e  

45-degree mark. The b ig  problem arose i n  t r y i n g  t o  get 

t h e  BB t o  s e t t l e  down i n t o  t h e  center  of i t s  l i t t l e  cup. 
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ALDRIN It seemed t o  want t o  f i n d  a home away from m e  a t  about 
(CONT'D)  

11 o 'c lock  as I faced t h e  package. I would t r y  t o  push it 

down t o  ge t  it t o  r o t a t e  around and it would move away from 

t h i s  pos i t i on  and s ta r t  spinning around t h e  outs ide .  Try 

as I would t o  move it gradual ly  away or push down on t h e  

package (away from where t h e  bubble was) t o  ge t  it t o  d r i f t  

ac ross ,  I w a s  completely unsuccessful i n  g e t t i n g  t h e  BB t o  

f i n d  a home anywhere but  along the  perimeter.  As I would 

bend down and look a t  t h i s  t h ing ,  it j u s t  appeared t h a t  

t h i s  cup, ins tead  of being concave, had somehow changed i t s  

shape and w a s  convex. It d i d n ' t  appear t h a t  t h e r e  w a s  any 

hope of t h e  BB ever being anywhere bu t  along the  edge, so 

I v i s u a l l y  t r i e d  t o  l e v e l  it as b e s t  I could. A s  I indicated 

before ,  t h a t  wasn't  t o o  easy t o  do with any degree of confi-  

dence. Then I went t o  deploy t h e  panels .  One of t h e  two 

r e t a i n i n g  s t r u c t u r e s  t h a t  should have f a l l e n  away when you 

r i g h t  t h e  package (both should f a l l  down exposing t h e  pane ls )  

f a i l e d .  So I walked around t h e  package and e a s i l y  reached 

down with my f inge r  and f l i cked  it loose.  It d i d n ' t  r equ i r e  

much fo rce  a t  a l l .  When I deployed t h e  pane ls ,  t h e  l e f t  one 

came out and deployed completely; then  following another p u l l  

on t h e  lanyard,  t h e  r i g h t  one deployed. There w a s  a c e r t a i n  

amount of rocking motion and dancing around on t h e  sur face  

as t h e  two deployed panels f lung themselves around before  
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ALDRIN f i n a l l y  s e t t l i n g  down. During t h e  process of doing t h i s ,  
( CONT' D) 

I be l i eve  two of t h e  four  corners came i n  contact  with t h e  

sur face  and picked up a l i g h t  coat ing of sur face  material. 

I ' d  say t h e  t r i a n g l e  tha t  w a s  coated might have been 

2 inches on one s i d e  and maybe 1 inch on t h e  o the r  - a very 

s m a l l  t r i a n g l e .  So I don ' t  t h ink  t h e r e  was much degradation 

a t  a l l  on t h e  sur faces  w i t h  t h a t  p a r t i c u l a r  coat ing.  I 

made one f i n a l  inspec t ion  and, when I l e f t  i t ,  t h e  BB w a s  

s t i l l  s i t t i n g  on the  edge. N e i l  came by with t h e  camera t o  

photograph it and he looked a t  it and found the  BB w a s  s i t -  

t i n g  r i g h t  i n  t h e  cen te r  of it. 

t h a t  a t  a l l .  

I have no explanation f o r  

ARMSTRONG It would have been n i ce  t o  have a b i g  rock t a b l e  t o  s e t  

those  packages on, bu t  there wasn't  any. The a rea  where 

they were placed w a s  a r idge  between some shallow c r a t e r s .  

I th ink  we have reasonably good p ic tu re s  of those r idges .  

They have t h i s  same kind of s o i l  consistency as t h e  sur- 

rounding area .  

ma te r i a l  which allowed us t o  j i g g l e  them down and ge t  them 

reasonably w e l l  s e t  i n t o  t h e  sand, bu t  t he re  i s  nc knowing 

whether they w i l l  s t a y  t h e r e  f o r  a long per iod of time or 

might slowly s e t t l e .  

The packages were i n  e s s e n t i a l l y  s o f t  
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ALDRIN 

CONFIDENTIAL 
I th ink  t h a t  they  r e t a ined  t h e i r  p resent  pos i t i on  p r e t t y  

w e l l .  When I decided t h a t  I wanted t o  change t h e  s lope  of 

t h e  package one way or another ,  I found t h a t  I had d i f f i -  

c u l t y  i n  g e t t i n g  it t o  s ink  down a l i t t l e  more on one s ide .  

Even by scraping it back. and f o r t h ,  I couldn ' t  seem t o  

lower one edge as. much as I would have l i k e d  t o  have. 

ARMSTRONG There was no d i f f i c u l t y  i n  t h e  laser r e f l e c t o r  i n s t a l l a t i o n .  

It worked as we expected. 

10.41 DOCUMENTED SAMPLE COLLECTION 

ALDRIN L e t ' s  d iscuss  t h e  documented sample. We were o b v i o u w  
/- --_- 

/- 

running - - -  out of t ime a t  _- t h e  end of t h  e EASEP w deployment. - W e  

had l i m i t e d  time t o  conduct t h e  documented sample. A figure 

of  10  minutes w a s  used. 

i n  a formal excursion and g e t  something s t a r t e d  anyway. 

I thought w e  might a c t u a l l y  progress - 
As t h e  box w a s  opened, we got t h e  repor t  t h a t  they wanted 

two core tubes and it looked l i k e  t h a t  w a s  probably going 

t o  take most of t h e  t ime. While I proceeded t o  t h a t  - 

because t h a t ' s  e s s e n t i a l l y  a one-man operat ion - N e i l  went 

around t h e  backside of t h e  LM and picked up what rocks he 

could i d e n t i f y ,  g e t t i n g  as wide a v a r i e t y  as poss ib le .  I n  

unpacking t h e  box with t h e  core  tubes ,  I w a s  q u i t e  ca re fu l  

t o  t r y  t o  i d e n t i f y  where t h e  caps were. I n  some s imulat ions,  

w e  had misplaced them o r  they had dropped t o  t h e  surface.  

\ - 
v 
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ALDRIN I do t h i n k  we - need a b e t t e r  way of i den t i fy ing  t h e  var ious 

packages t h a t  have t h i s  packing ma te r i a l  wrapped around them, 

s o  t h a t  a t  a glance you'd know what i s  i n s i d e  a c e r t a i n  

- -- - _ _ _ _  ( CONT'D) 

- .. . - _ _ _ _  - _. -- ._ 
~ 

roll. I n  many cases ,  t h e r e  i s  nothing i n  it. I n  o the r  

cases ,  i t ' s  got  an environmental container  i n  it, or i t ' s  

got t h e  caps t o  t h e  core tubes.  I n  pu t t ing  the extension 

handle on t h e  core tube ,  t h e  f i r s t  one went on f a i r l y  

c leanly  and locked i n t o  pos i t ion  with a f a i r l y  high degree 

of confidence t h a t  it w a s  not going t o  come ou t .  I won't 

say t h a t  t h e r e  w a s  complete c e r t a i n t y  t h a t  they were not 

going t o  come apa r t .  I then picked up t h e  hammer, went 

out i n t o  t h e  v i c i n i t y  of where t h e  s o l a r  wind experiment 

w a s ,  and drove the  f i r s t  core  tube i n t o  t h e  ground. I 

pushed it i n  about 3 o r  4 inches and then  s t a r t e d  tapping 

it with t h e  hammer. I found t h a t  wasn't doing much at a l l  
-- ---_ 

i n  t he  way of making it penet ra te  fu r the r .  

ing on it harder  and harder  and I managed t o  ge t  it i n t o  

t h e  ground maybe 2 inches more. I found t h a t  when I would 

h i t  it as hard as I could and l e t  my hand t h a t  w a s  steadying 

I - m t p d  beat_=_ 

\ -  _______. ___ --_--- - 
,2_. - 

__ _ _  --- / 

t h e  tube r e l ease  it, t h e  tube appeared as though it were 

going t o  f a l l  over. It d i d n ' t  s t a y  where it had been 

pounded i n .  This made it even harder  because you couldn ' t  

b a c k w d  r e a l l y  l e  -ave i t .  I don ' t  know i f  we 

have any way of measuring t h e  exact force or impact t h a t  

__-- - -_ - -- -- 

__- 
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A L D R I N  w a s  appl ied  o ther  than  subjec t ive .  Maybe watching te le -  
( CONT D )  

v i s ion  would be some he lp .  I w a s  hammering it i n  about 

as hard as I f e l t  I could s a f e l y  do it. Unfortunately,  w e  

don ' t  have any of t h e  sur faces  on t h e  extension back t o  

look at t h e  impact. I w a s  h i t t i n g  it with t h e  hammer t o  

t h e  poin'i. t h a t  I w a s  pu t t i ng  s i g n i f i c a n t  dents i n  t h e  t o p  

of it. I d idn ' t  f i n d  any r e s i s t a n c e  a t  a l l  i n  r e t r a c t i n g  

t h e  core tube.  It came up q u i t e  e a s i l y .  On r o t a t i n g  it 

up t o  t h e  inve r t ed  pos i t i on  t o  keep anything from coming 

o u t ,  I d idn ' t  f i n d  any tendency at all f o r  t h e  material t o  

come out of t h e  core  tube.  When I unscrewed t h e  c u t t e r ,  

t h e  su r face  seemed t o  separa te  again without any tendency 

___- - 
/ 

/ - 

f o r  t h e  material t o  flow or move. This meant t h a t  t h e  con- 

s i s t ency  of t h i s  material, even though it looked t o  be 

about t h e  same, w a s  a good b i t  d i f f e r e n t .  If I had some 

very c lose  sur face  mater ia l  and s h i f t e d  it a l i t t l e ,  it 

. would tend  t o  move from one s ide  t o  t h e  o ther .  A t  t h e  

bottom of t h e  core tube ,  I had t h e  d i s t i n c t  impression- 

and i t ' s  j u s t  a desc r ip t ive  p h r a s e h a t  t h i s  w a s  moist 

material. It w a s  adhering or had t h e  cohesive property 

t h a t  w e t  sand would have. Once it w a s  separa.ted from t h e  

c u t t e r ,  t h e r e  w a s  no tendency at  a l l  f o r  it t o  f l a k e  or t o  

flow. I put  t h e  cap on, put  it away, and then  went t o  

another area I would judge 1 0 ,  maybe 1 5  feet  away. I 
/ 4 .- r_------- 
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ALDRIN encountered about t h e  same d i f f i c u l t y  i n  d r iv ing  t h e  tube  
( CONT I)) 

i n .  I imagine it went i n  about t h e  same depth. It s t ruck  

me t h a t  when I w a s  removing t h i s  core tube from t h e  exten- 
r;L- - - 

s ion  handle ,  it w a s  coming o f f .  I had less confidence i n  

i n i t i a l l y  p u t t i n g  t h e  two toge ther  t h a t  they were going t o  

s t a y  toge ther  properly.  When I w a s  removing i t ,  it appeared 

as though t h e  end of t h e  core tube  t h a t  a t taches  t o  t h e  ex- 

tens ion  handle had a tendency t o  come o f f .  I had noted t h i s  

e a r l i e r  i n  some of t h e  bench checks. When you. screw the  

core tube i n ,  i f  you a r e n ' t  c a r e f u l  when you disengage it 

you're  l i a b l e  t o  disengage t h e  cap on t h e  o the r  end. And 

t h e  reason I 'm belaboring t h i s  p a r t i c u l a r  point  i s  because 

I understand t h a t  one of t h e  ends d i d  come o f f .  I guess I 
- .  

/-- -- - --- -_ 
can ' t  be sure  t h a t  it d id  not  come o f f  at t h e  t ime of d is -  

engaging. Perhaps it could have come o f f  i n  t h e  box, but  

I don ' t  be l i eve  they found t h e  other  end. So t h e  assumption 

i s  tha t  when it w a s  taken off t h e  extension handle,  t he  

o ther  end came o f f  w i t h  it. It doesn ' t  appear as though the  

material spread around ins ide  t h e  box because none could be 

found, so  it must have adhered p r e t t y  wel l .  Did %e get  

photos of both those  areas? 

ARMSTRONG I d i d  not ge t  s t e r eopa i r s .  I got one photograph of t h e  

second one. Well t h e  f irst  one t o  a high degree of 
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ARMSTRONG confidence w a s  r i g h t  i n  t h e  area of t h e  SRC. We can 

i d e n t i f y  i t s  l o c a t i o n  p r e t t y  w e l l  by t h e  photograph. 

s o l a r  wind disengaged from i t s  staff qu i t e  e a s i l y .  

r o l l e d  up, it had a tendency t o  sneak o f f  t o  t h e  s i d e  and 

c r ink le  on t h e  edges. I spent some 20 t o  30 seconds un- 

r o l l i n g  it and t r y i n g  t o  ge t  it t o  go up a l i t t l e  smoother. 

( CONT D )  
The 

When it 
------- 

/ - 
r--------- 

I then remembered t h a t  they r e a l l y  d i d n ' t  care  about exact 

neatness .  A l l  they wanted w a s  t h e  material back because 

they  were going t o  cu t  it up i n  many pieces  anyway. So 

I bunched it toge ther  and it s l i d  i n t o  i t s  container  f a i r l y  

e a s i l y .  

I n  regard t o  t h e  SRC he igh t ,  we couldn ' t  t e l l ,  due t o  t h e  

i n s u l a t i o n ,  j u s t  w h a t  it w a s ;  but  w e  gave the  height  of our 

ladder  above t h e  ground. The photographs would f i l l  i n  t h e  

s t o r y  t h e r e .  

ALDRIN It might be advisable  t o  have some simple measuring device.  

It wouldn't t ake  very much. 

marks you j u s t  m a k e  a judgment whether t h e  d is tance  between 

t h e  3 and t h e  4 i s  t h e  same as between t h e  4 and t h e  5 or 

whatever t h e  sequence might be.  

Perhaps by t h e  use of some 

C 
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The SRC's worked as planned. The only d i f f i c u l t y  t h a t  I 

encountered was i n  c los ing  t h e  boxes. Opening the second 

. _  
ALDRIN 

c- 

one, I f e l t ,  required a l i t t l e  more force  than  I had a n t i c i -  

pated i n  j u s t  l i f t i n g  up t h e  l eve r  lock. 

ARMSTRONG Closing the bulk sample box took a l o t  more s t rength  than  
- - 

I had expected. It took j u s t  about everything I could do 

t o  c lose  the document sample box. I was a f r a i d  I might 

- 

have l e f t  t he  seal i n  t h e  box. I don ' t  th ink  I d i d  because, 

at the  t i m e ,  I thought I remembered c l e a r l y  t ak ing  t h e  

seal o f f  and throwing it away; but t ha t ' s  w h a t  it f e l t  l i k e .  

I inadver ten t ly  t r i e d  t o  c lose  one w i t h  the  seal i n  place 

at one t i m e  during t r a i n i n g ,  and t h i s  w a s  very much t h e  

same kind of s i t u a t i o n .  It took an inord ina te  amount of 

force.  There's another d i f f i c u l t y  i n  the f a c t  that  t he .  

grav i ty  i s  s o  low t h a t  the box tends t o  s l i p  around very 

e a s i l y .  It feels very l i g h t ;  skids  away from you. So, i n  

addi t ion  t o  c los ing  it, you have t o  hold it f i rmly down on 

the t a b l e .  The t a b l e ' s  not very r i g i d .  I t ' s  qu i t e  f l e x i b l e .  

So j u s t  holding the box securely enough i n  pos i t i on  t o  ap- 

p ly  the  high force  on the  sea l ing  handles w a s  some t roub le .  

QUESTION: Compare lunar versus Earth gravi ty .  
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ALDRIN Subject ively comparing t h e  weight of t h e  boxes (following 

removing them from t h e  spacecraf t  on t h e  c a r r i e r ) ,  I would 

say c loser  t o  one t o  t e n  - j u s t  judging t h e  d i f fe rences  

i n  weight and f e e l  of th ings  and t h e  way t h e  masses behaved. 
/ - 

One t o  s i x  gives you the.  impression t h e r e  i s  a much g r e a t e r  

d i f fe rence  than t h a t .  Now i n  your own maneuvering around, 

it doesn ' t  seem t o  be anything l i k e  a f a c t o r  of s i x  i n  t h e  

ease i n  being ab le  t o  do th ings .  It would appear as though 

t h e  grav i ty  d i f fe rence  was much l e s s .  

t h a t  it looks l i k e  t h e  human can adapt himself t o  t h i s  

What I ' m  saying i s  

qu i t e  e a s i l y .  It also appears as though t h e  handling of 
/--- - 

ob jec t s  i s  considerably e a s i e r  i n  1/6g,  as we had a n t i c i -  - 
- i - _ _  __ e- ___ 

pated. I n  maneuvering objec ts  around, they do have a cer- - 
_ -  \ - - - _ _  I - 

t a i n  mass. 

keep going t h a t  way as w a s  evidenced when they  were coming. 

i n  t h e  hatch on t h e  LEC.  They a r e  f a i r l y  easy t o  manage, 

When they ge t  going i n  a d i r e c t i o n ,  they w i l l  
_I-------- 

--. 
<----- 

but  you.have t o  take  your time i n  handling them. 

10.44 LM INGRESS 

ALDRIN S t a b i l i t y  and balance: Well, t h e  f i r s t  s t e p  up t o  t h e  

bottom rung no doubt i s  a p r e t t y  good s t e p ,  though Neil  

t e l l s  me he got up t o  t h e  t h i r d  one. 
rr 

ARMSTRONG The t h i r d  s t ep .  
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ALDRIN The c a p a b i l i t y  exis ts  t o  do a good b i t  more i n  terms of a 

v e r t i c a l  jump than  c e r t a i n l y  t h e  POGO leads  you t o  be l ieve .  

There's  no way t o  evaluate  t h a t  i n  t h e  a i rp l ane .  The b i g  

problem i n  t h e  POGO w a s  t h a t  it j u s t  d i d n ' t  seem t o  be 

ab le  t o  b r ing  you down with enough t o  bear  so t h a t  your 

i n e r t i a  would ca r ry  you as far as i t ' s  ab le  t o  with good 

l e g  extension.  

ARMSTRONG The technique I used was one i n  which I d id  a dee$'knee 

bend with both  l egs  and got my t o r s o  down absolu te ly  as 

c lose  t o  t h e  foot  pad as I could. I then sprang v e r t i c a l l y  

up and guided myself with my hands by use of t h e  handra i l s .  
e--------_ . 

That ' s  how I got t o  t h e  t h i r d  s t e p  which I guess was e a s i l y  -L' 
t w-r L~ - - -- - 1- _ _  . -~ 

0.. 

5 t o  6 f e e t  above t h e  ground. 
_- -- - -  I - -  - 

ALDRIN The rungs of t h e  ladder  were not i n  any way dangerously 

s l i ppe ry .  Mater ia l  on t h e  bottom of your boots tended t o  

cause them t o  s l i d e  back and fo r th .  

ARMSTRONG They were -a l i t t l e  s l i ppe ry .  

ALDRIN I th ink  we have already mentioned t h e  adequacy of t h e  p l a t -  

form f o r  o ther  opera t ions ,  t h a t  i s ,  a l t e r n a t e  ways of 

br inging  th ings  up. 

As I faced t h e  ha tch ,  I moved t h e  camera from i t s  pos i t i on  

The hatch moved inward very e a s i l y .  

on t h e  r i g h t  s i d e  of t h e  floor, up onto t h e  2-27 bulkhead. 
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ALDRIN I had very l i t t l e  d i f f i c u l t y ,  again using t h e  same tech- 

nique t h a t  N e i l  used. About h a l f  way i n ,  make concerted 
( CONT'D) 

e f f o r t  t o  arch your back t o  keep t h e  PLSS down by keeping 

your b e l l y  down aga ins t  t h e  f l o o r .  This a f fords  you t h e  

least  p r o f i l e  going i n .  .There d i d n ' t  seem t o  be any exer- 

t i o n  at a l l  assoc ia ted  with r a i s i n g  yourse l f  up and t r a n s i -  

t i o n i n g  t o  a poin t  where you can b r ing  your knees on i n s i d e  

. t h e  cockpi t ,  and then moving from a kneeling t o  an upright  

pos i t i on .  It a l l  seemed t o  work q u i t e  smoothly. When 

t h e r e  i s  a l a r g e  bulk at tached t o  you, you have t o  be care- 

f u l .  Once you g e t  i n s i d e ,  before  you start  t o  t u r n  around, 

you must make adequate allowance for all t h i s  material be- 

hind you. 

ARMSTRONG That w a s  an i n t e r f a c e  problem. As a matter of caut ion ,  

each person should be helping t h e  o the r  as much as poss ib le .  

The f irst  man i n  has t h e  b igges t  problem, a t  least  when he - 
_c_c_----- 

- 
ge t s  i n s ide  t h e  cockpi t .  H e  has nobody t o  he lp  him with 

clearance and I ' m  su re  he must use a good b i t  of caut ion.  

ALDRIN The LEC d i d n ' t  seem t o  g e t  i n  t h e  way a t  a l l  while I w a s  

g e t t i n g  i n .  We had t h e  mirror ava i l ab le ,  but  I don ' t  

t h ink  e i t h e r  of us found any p a r t i c u l a r  use f o r  it. 
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10 .45  EQUIPMENT JETTISON 

ARMSTRONG I don ' t  r a c a l l  any d i f f i c u l t i e s  with t h a t .  

10-63 

ALDRIN Well, t h i s  per iod w a s  prolonged a b i t  t o  try t o  make as 

much use of  t h e  f i l m  remaining. 

more p i c tu re s  than we should have i n  an e f f o r t  t o  make su re  

t ha t  w e  covered each p a r t i c u l a r  window as thoroughly as 

I th ink  w e  probably took 
. _ _  __ _ _  - - _  /-- 

- - _ _  ---  
i- 

poss ib le  and w i t h  as wide a range of s e t t i n g s  as w e  could 

before  we proceeded t o  j e t t i s o n  t h e  camera. 

ARMSTRONG I th ink  t h e  equipment j e t t i s o n  went wel l  and as planned. 

ALDRIN We made an L i O H  change a t  t h i s  po in t .  

ARMSTRONG We included t h e  can i s t e r  as a separa te  j e t t i s o n a b l e  i t e m  

a t  t h i s  point ,  which w e  had planned t o  do before  t h e  EVA. 

&DRIN W e  e l ec t ed  t o  leave  t h e  helmets on because at this poin t  

t h e r e  w a s  so  much s t u f f  r a t t l i n g  around ins ide  the cabin 

t h a t  they would have added j u s t  one more bulky i t e m .  The 

primary can i s t e r  change proceeded q u i t e  w e l l  t o  t h e  point  

of  i n s e r t i n g  t h e  new can i s t e r .  I ran i n t o  a minor problem 

i n  g e t t i n g  it t o  r o t a t e  f u l l y  so t h a t  I could ge t  t h e  cover 

on. When it f i n a l l y  d id  s e a t  i t s e l f  i n  properly,  I can ' t  

f o r  su re  i d e n t i f y  what I d id  d i f f e r e n t l y  from t h e  times 

when it d i d n ' t  seem t o  r o t a t e .  That seemed t o  be what 

, 
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ALDRIN w a s  stopping t h e  cover from going on completely, t he  f a c t  
(CONT'D) 

t h a t  when t h e  c a n i s t e r  w a s  i n se r t ed  I couldn ' t  seem t o  

r o t a t e  it as much as I thought it should have been r o t a t e d .  

However, t h e  c a n i s t e r  container behind t h e  ascent engine 

removed very e a s i l y ,  and.we were able  t o  j e t t i s o n  it w i t h -  

out any problems. We d i d n ' t  have any problem; I d i d n ' t  

n o t i c e  you had any d i f f i c u l t y  giving t h e  packages t h e  

heave-ho. I think each PLSS bounced once on t h e  porch 

before it went on down. 

ARMSTRONG Only one th ing  stayed on t h e  porch. That was a small p a r t  

of t h e  left-hand-side s torage  container t h a t  did not make 

it off t h e  porch onto t h e  surface.  That w a s  t h e  l as t  item 

j e t t i s o n e d .  Concerning the LEC, I had neglected t o  lock one 

of t h e  LEC hooks which normally wouldn't have caused any 

t roub le .  

w a s  locked or not .  However, f o r  an unknown reason when I got 

-.-- 

You would expect t o  proceed normally whether t h a t  
,\- 

t h e  SRC about h a l f  way up, t h e  Hasselblad pack j u s t  f e l l  o f f .  

I c a n ' t  account for t h a t .  I j u s t  took t h e  pack on up and 
- 

a t tached  it, and ensured tha t  it w a s  locked when I put it on 

t h e  SRC t h e  second time. When it f e l l  onto t h e  su r face ,  it 

ALDRIN 

w a s  covered w i t h  sur face  ma te r i a l .  

I ' m  su re  t h e r e  i s  a l o t  of i n e r t i a  with any package l i k e  

t h a t  and, w i t h  that  low g r a v i t y ,  it- tends t o  swing back 
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ALDRIN and f o r t h ;  and i f  t h e r e  i s  some tendency t o  reach an 

unlocked pos i t i on ,  it w i l l .  
( CONT'D)  

ARMSTRONG There w a s  no problem because t h e  ladder  w a s  r i g h t  t h e r e ,  

so  I j u s t  leaned over and down t o  t h e  ground and picked 

it up. I had the  ladder  t o  hold on t o  and then I could 

push myself r i g h t  back up t o  a standing pos i t i on .  

ALDRIN Did t h e  film magazine h i t  t h e  pad or drop r i g h t  t o  t h e  

sur f  ace ? 

ARMSTRONG I th ink  it h i t  t h e  sur face  c l e a r  of t h e  pad, on t h e  r i g h t  

s i d e ,  which would be t h e  s p a c e c r a f t ' s  l e f t .  I wasn't 

worried about t h e  contingency sample because t h a t  w a s  in-  

s i d e  a bag. If-anythgng--wAs going t o  catch f i r e ,  it was  
--__.___-- - 

going t o  be my whole s u i t  because it w a s  j u s t  covered 

w i t h  t h a t  s t u f f .  
- - 

-_ -~ 
- 

- 
__-- _---- 

CONFIDENTIAL 



10-66 CONFIDENTIAL 
10.46 POST-EVA CONFIGURATION 

ARMSTRONG The post-EVA checkl i s t  went very wel l .  It was w e l l  planned 

and we went p rec i se ly  by t h e  preplanned route  with possibly 

a few exceptions.  They went very we l l  and probably took 

about t h e  same or a l i t t l e  more t ime than w e  expected. 

O f  course,  t h e  time per iod t h a t  w e  took while w e  w e r e  

b wai t ing  f o r  t h e  can i s t e r  before  s t a r t i n g  t h e  repressuriza-  

t i o n  w a s  comparably long. We had t o  put  an ea t  per iod i n  

t h e r e  as I remember and took a l o t  of p i c tu re s .  

ALDRIN Well, t h e r e ' s  no g e t t i n g  around i t ,  i t ' s  another EVA PREP 

exercise .  I t ' s  e a s i e r ,  but  you s t i l l  have t o  go through 

t h e  same exercises  such as pressure- in tegr i ty  check, 

reading t h e  cabin down, and configuring t h e  ECS. I guess 

i f  you have two EVA'S, it probably would be  n icer  t o  

j e t t i s o n  your equipment a t  t h e  beginning of t h e  second 

one, r a t h e r  than  having t o  add another DEPRESS. 

sure  how they ' r e  planning t o  do t h i s .  

I ' m  not 

ARMSTRONG There s t i l l  w a s  a f u l l  t ruckload of equipment in s ide  t h a t  

cockpit  at t h e  end of EVA. I t ' s  j u s t  a bunch of s t u f f  , 
and I w a s  glad t h a t  we were ab le  t o  ge t  r i d  of a l o t  of 

it and f i n i s h  t h e  j e t t i s o n  before  we s t a r t e d  our s l eep  

period. With a l l  t h a t  s t u f f  i n  t h e  cockpi t ,  t h e r e ' s  

r e a l l y  no p lace  l e f t  f o r  people t o  r e l ax .  
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10.50 UPDATES FOR LIFT-OFF 

ALDRIN On P57 before  l i f t - o f f ,  t h e  Sun moved up i n  t h e  f i e l d  of 

view, as d id  a l l  t h e  r e s t  of t h e  stars. The Earth s tayed 

t h e  same. The Earth obscured t h e  forward de ten t  and t h e  

r i g h t  de ten t .  The Sun w a s  now i n  t h e  r e a r  de t en t ,  and 

f o r  some reason,  it also obscured t h e  left-rear de ten t ,  

which w a s  t h e  one I was counting on using with Rigel .  

This  w a s  t h e  one w e  had used before .  I w a s  q u i t e  sur- 

pr i sed  t o  discover t h i s .  The Sun w a s  not wi th in  more 

than  1 5  degrees of t h e  t o t a l  f i e l d  of view. It completely 

obscured t h e  l e f t - r e a r  de ten t .  It e f f e c t i v e l y  l e f t  us 

two out  of t h e  s i x  de ten ts  t o  p ick  stars from. Looking 

a t  those  two de ten t s ,  t h e r e  weren ' t  any stars near  t h e  

center .  The  c loser  t o  t h e  center  of t h e  de ten t  you get  

t h e  g rea t e r  t h e  accuracy i s .  

Navi and it wasn't p a r t i c u l a r l y  b r igh t .  So I went back 

The day before  w e  had used 

and now could use Capel la ,  but  it w a s  f a i r l y  c lose  t o  t h e  

edge of t h e  f i e l d  of view. 

alignment and t h a t  f irst  gravi ty  alignment came up with 

So w e  d id  a gravi tylone-star  

00010. VERB 32 gave us 00001. , W e  used a sequence of 

marking tha t  involved an onboard averaging of f i v e  succes- 

s i v e  curs ive  readings,  followed by depressing t h e  MARK 

bu t ton ,  and then  f i v e  successive s p i r a l  readings t h a t  Neil , 

would log  down as I would read them off .  Then he would 
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ALDRIN 
(CONT 'D) 

average these  up and w e  would put  them i n .  

e i t h e r  s p i r a l  or curs ive  f i rs t ,  whichever appeared t o  be 

We'd use 

convenient. 

I t h i n k  t h i s  averaging technique worked out be t te r  than  

l e t t i n g  t h e  computer do it, because it would have amounted 

t o  a considerable  r o t a t i n g  of t h e  s p i r a l  and curs ive  

r e t i c l e  f i e l d  back and f o r t h  t o  make o n e ' s p i r a l ,  then  a 

curs ive ,  then  a s p i r a l ,  and do a recyc le .  

op t ion ,  however, t o  do one o r  t h e  other .  

There i s  t h e  

This w a s  a 

REFSMMAT alignment. The torquing angles were f a i r l y  l a rge ,  

t h e  s tar-angle  d i f f e rence  w a s  00007 which p r e f l i g h t  w a s  

t h e  expected value of a two-star alignment. Torquing 

angles  were very c lose  t o  0.7 i n  a l l  t h r e e  axes,  which 

ind ica ted  t h a t  t h e  platform d id  d r i f t  a fa i r  amount during 

t h a t  t i m e  period. We then  d id  t h e  P22. 

t h a t  po in t  t o  use t h e  AGS t o  t e l l  me where t h e  command 

module was , but  unfor tuna te ly  w e  d i d n ' t  update t h e  AGS 

I had hoped at 

with t h e  la tes t  PGNS s ta te  vec tor  so  it wasn't  g iving us 

good range and range rate. I would recommend doing t h a t  , 
i f  anyone does a P22 i n  t h e  f u t u r e ,  because you c a n ' t  use 

t h e  PGNS t o  t e l l  you what t h e  range and range ra te  are. 

And you can ' t  use  t h e  radar  because i t ' s  not going t o  

lock on u n t i l  it ge t s  t o  400 miles. But t h e  AGS gives  
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you very good ind ica t ions  as you are approaching t h a t  

range. 

s t i l l  we l l  out of range when we f i n a l l y  got t h e  lockon. 

So we were a l i t t l e  misled and I thought we  were 

You c a l l  up t h e  program before t h e  command module ge t s  t o  

400 miles. It s i t s ' a n d  w a i t s ;  and, when it ge t s  less 

than  400, it locks on automatical ly ,  and you see  t h e  s i g n a l  

s t r eng th  grow and it starts t o  track: But i t ' s  i n  mode 2 

s o  you don ' t  see  t h e  needles doing anything; t h e  cross- 

po in t e r s  move, i nd ica t ing  i t ' s  got r a t e  d r ive  going as i t ' s  

t r y i n g  t o  keep up with it. 

t h e  t a p e  meter i n t o  t h e  s tops ,  we l e f t  it i n  ALTITUDE/ 

ALTITUDE RATE. 

Because we d i d n ' t  want t o  run 

We r e a l l y  d i d n ' t  have much of an ind ica t ion  t h a t  any good 

information was coming i n ,  other  than  s i g n a l  s t rength .  

I guess t h e  ground got t h e  data on t h e  downlink. When it 

broke lock, I thought t h e  command module w a s  overhead and 

it had broken lock because of a maximum r a t e  dr ive .  The 

radar  representa t ive  from RCA had ind ica ted  t h a t  t h e  SPEC 

s a i d  it might break lock ,  but  he d i d n ' t  t h i n k  it would as 

it went over t h e  zeni th .  But, because of t h e  AGS indica- 

t i o n s ,  I thought t h a t  w a s  what had caused t h e  break-lock. 

Evident ly ,  it had gone out t h e  f r o n t  f i e l d  of view. It 

broke lock just a shor t  t ime after t h e  time given us by 

. 
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ALDRIN t h e  ground f o r  t h e  zeni th  passage. So I w a s  f u l l y  
( C O N T ' D )  

expecting it t o  acquire again. I don ' t  t h ink  we had 

our AGS configured and t h e  ground w a s  not as h e l p f u l  as 

they might have been had we run t h i s  s o r t  of t h i n g  pre- 

v ious ly  i n  simulations and had a b i t  more t r a i n i n g  on it. 

We s t a r t e d  t o  do t h e  P57 and r e a l i z e d  t h a t  t h i s  would be 

too  soon before  l i f t - o f f .  It seems t o  me we had a t i m e  

period i n  which we were e s s e n t i a l l y  s tanding  by. 

an abbreviated RCS check. Because one of them w a s  a cold- 

f i r e  check, we got a l l  t h e  red  f l a g s  coming on. We d id  

an AGS c a l i b r a t i o n ,  got t h e  ascent pad; t hen ,  a t  about 45 

o r  50 minutes before  l i f t - o f f ,  we ca l l ed  up t h e  P57 again. 

We d id  

We d i d  a landing s i t e  option a t  t h e  TIG of l i f t - o f f .  

to rquing  angles between t h i s  alignment and t h e  previous 

one were on t h e  order of 0.09 degree maximum. 

alignment had an i n i t i a l  e r r o r  of 0.00001 and on recyc le  

had t h e  same th ing .  

s ta r -angle  d i f f e rence  was, but it w a s  - probably on t h e  

order of 7 t o  9 ,  somewhere i n  t h e r e .  It wasn't anything 

t h a t  made me jump up and down. But again it w a s  measuring 

t h e  d i f fe rence  between g rav i ty  and a star and, of course, 

doesn' t  r e a l l y  i n d i c a t e  how we l l  you know t h e  star pos i t i on  

The 

The g rav i ty  

I don ' t  have logged darn what t h e  
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A L D R I N  
( CONT'D) 

ARMSTRONG 

A L D R I N  

o r  how w e l l  you measured t h a t  , because i t ' s  r e l a t i v e  t o  

how we l l  t h e  grav i ty  w a s  measured. 

W e  had an update concerning the pos i t i on  t o  leave the  

radar for ascent .  W e  were in s t ruc t ed  by t h e  ground not 

t o  t u r n  t h e  radar on during ascent and t o  leave it i n  

SLEW. 

I th ink  we l e f t  t h e  c i r c u i t  breakers  ou t .  This was t o  

keep from overloading t h e  computer, i n  a similar way t o  

what had happened during t h e  previous day during descent.  

I th ink  t h a t ' s  unfortunate  t h a t  we do have t o  deprive our- 

se lves  of one add i t iona l  check f o r  i n s e r t i o n  confirmation. 

There w a s  one more vent ing of t h e  descent tanks a t  i n s e r t  

- l i f t - o f f  minus 30 minutes. I had t h e  radar  i n  SLEW 

and t h e  c i r c u i t  breakers  o f f .  

I ' m  q u i t e  su re  they were o f f .  

Well, I d i d n ' t  want us  t o  use t h e  t ape  meter i n  P G N S .  

t h a t  would have given us a l t i t u d e  and a l t i t u d e  ra te  out 

of t h e  PGNS, r i g h t ?  So they d idn ' t  want t o  burden down 

t h e  P G N S  with doing t h a t .  

breaker  card,  leaving both radar  c i r u i t  breakers  open. 

Now 

Here I have on t h e  c i r c u i t  
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ALDRIN 
(CONT 'D) 

W e  got t h e  b a t t e r i e s  on t h e  l i n e  a l i t t l e  sooner because 

I th ink  t h e  ground thought t h a t  they  might have cooled 

down a l i t t l e  b i t  more than  t h e i r  p r e f l i g h t  information 

might have indicated.  So w e  brought t hose  on before  

T I G  minus 30. 

Another change - we l i f t e d  o f f  with t h e  updata l i n k  i n  

VOICE BACKLTP, brought t h e  VHF ranging on. a t  T I G  minus 15, 

and pressur ized  t h e  APS t anks .  I guess it s l ipped  my 

mind, perhaps Nei l ' s  t oo ,  t h a t  t h e  Apollo 10 crew had noted 

t h a t  they  s a w  very l i t t l e  decrease i n  t h e  helium pressure.  

A t  f i r s t ,  it looked l i k e  w e  had about a 100-psi decrease 

i n  Tank 1 and zero decrease i n  Tank 2. 

t h e  worst t h ing  w e  could have seen because w e  f igured  t h a t  

j u s t  one tank had pressurized.  The ground w a s  a l i t t l e  

concerned about t h a t .  If they  were not concerned, I wish 

t h a t  they  had given us jus t  a l i t t l e  b i t  more comforting 

thoughts a t  t h a t  p a r t i c u l a r  t i m e ,  because we h e s i t a t e d  

a t  t h a t  po in t ,  at least I d i d ,  i n  doing some more of t h e  

switch configurat ion,  wai t ing f o r  a confirmation from them. 

That w a s  probably 

10.51 GENERAL LUNAR SURFACE FATIGUE 

ARMSTRONG I wasn't  t i r e d  at a l l .  I worked real hard a t  a high 

workload r i g h t  t h e r e  near t h e  conclusion when I w a s  p u l l i n g  

t h e  rock boxes up. We knew t h a t  was going t o  be  hard ,  
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ARMSTRONG p lus  t h e  f a c t  t h a t  we were r ac ing  around a l i t t l e  b i t  

towards t h e  end, t r y i n g  t o  ge t  everything thrown i n t o  
( CONT D ) 

boxes and g e t t i n g  a l l  t h e  pieces  put toge ther ,  I expect 

ngr h e a r t  r a t e  ran  up p r e t t y  good r i g h t  t h e r e ,  but  I had 

a l o t  of energy and reserve  a t  t h a t  po in t ,  because w e  had 

been s o r t  of t ak ing  it easy a l l  through t h e  EVA. Every- 

ALDRIN 

t h i n g  w a s ,  wi th  a few s m a l l  except ions,  accomplished with 

a comfortable workload. We d i d n ' t  have t o  work hard 

throughout t h e  whole t ime l ine ,  and I knew I could a f fo rd  

t o  r ace  around t h e r e  for 5 o r  10 minutes without jeopard- 

i z i n g  t h e  operat ion a t  a l l .  They c a l l e d  f o r  a s ta tus  

check and I gave them one and we proceeded, bu t  t h e r e  

wasn't a problem with respec t  t o  ava i lab le  energy and 

reserve .  

I t h i n k  t h e  f a c t  t h a t  you ' re  wel l  cooled of f  enables you 

t o  absorb a fair  amount i n  an increase  of a c t i v i t y  before  

it manifests i t s e l f .  The oxygen flow rate concerned me 

a l i t t l e  b i t  p r e f l i g h t  because I found, i n  doing some 

f a i r l y  s t renuous exerc ise  i n  t h e  thermal vacuum chamber, 

t h a t  t h e  f i r s t  ind ica t ion  I gut w a s  t h a t  t h e r e  w a s  not 

qu i t e  enough c i r c u l a t i o n  of a i r  o r  oxygen t o  breathe.  It 

tended t o  ge t  a l i t t l e  s t u f f y  i n  t h e  helmet. 
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ALDRIN 
(CONT'D) 

I t h i n k  a l l  of us  who have been through t h i s  business  

know a good b i t  about t h e  pace of a c t i v i t i e s  following 

i n s e r t i o n ,  which i s  r a t h e r  l e i s u r e l y  t.aken. However, you 

can ge t  wrapped around the axle doing a l o t  of d i f f e r e n t  

t h ings  t h a t  a r e n ' t  requi red  -many of them are doing 

th ings  j u s t  t o  say ,  "Yes" -you can add more and more 

so lu t ions .  Therefore ,  t o  ca r ry  out a minimum-rendezvous 

e f f o r t  i s  no t ,  as I would see i t ,  a very t i r i n g  t a s k  t o  

look forward t o  after descent and a prolonged EVA. I 

t h i n k  w e  would have been f u l l y  capable of carrying out 

a l i f t - o f f  and rendezvous. 

ARMSTRONG We handled one. 

ALDRIN You j u s t  are not going t o  ge t  any s l eep  while you ' re  

wai t ing  f o r  it t o  be completed, but you ' re  c e r t a i n l y  not 

going t o  be completely bushed chasing yourself  around t h e  

cockpi t .  

are f a i r l y  l e i s u r e l y  exerc ises .  I guess I ' d  have more 

concern about Mike's a b i l i t y  t o  cont inue,  because he's  

q u i t e  a c t i v e  moving back and f o r t h  and doing a l o t  of 

manual t a s k s  wi th  t h e  sex tan t  t h a t  w e  d idn ' t  have t o  do. 

With t h e  automatic radar l i f t - o f f  and rendezvous 

1 

ARMSTRONG We cleaned up t h e  cockpit  and got th ings  p r e t t y  w e l l  i n  

shape. This took us  a while and w e  had planned t o  s l eep  
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ARMSTRONG 
(CONT'D) 

ALDRIN 

ARMSTRONG 

ALDRIN 

ARMSTRONG 

COLLINS 

ARMSTRONG 

with our helmets and gloves on f o r  a couple of reasons. 

One i s  t h a t  i t ' s  a l o t  q u i e t e r  with your helmet and gloves 

on, and then  we wouldn't have any mental concern about 

t h e  ECS and so on having two loops working f o r  us t h e r e .  

We wouldn't be  brea th ing  a l l  t h a t  dus t .  

That w a s  another concern. Our cockpit  w a s  so  d i r t y  with 

s o o t ,  t h a t  w e  thought t h e  s u i t  loop would be a l o t  c leaner .  

. I  guess t h e  quest ion i s  - Can you keep it cleaner? I 

guess you could keep it a l i t t l e  c leaner ,  but  t h e r e  are 

so  many th ings  going i n  and out t h a t  i t ' s  almost impos- 

s i b l e  t o  avoid g e t t i n g  a s i g n i f i c a n t  amount of l una r  

material i n  the re .  

A couple of  comments with respec t  t o  going t o  sleep i n  

t h e  LM: One i s  t h a t  i t ' s  noisy,  and two i s  t h a t  i t ' s  

i l luminated.  We had t h e  window shades up and l i g h t  came 

through those  window shades l i k e  crazy. 

Why d i d n ' t  you p u l l  t h e  window shades? 

We had them closed. A l o t  of l i g h t  comes through t h e  

window shades. They're l i k e  negatives and a l o t  of l i g h t  

w i l l  shine through. 
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ALDRIN 

CONFIDENTIAL 
You can ' t  see  what 's  going on outs ide ,  but  you can come 

qu i t e  c lose  t o  it. 

ARMSTRONG For example, you can see  t h e  horizon out t h e r e  through 

t h e  window shades. There's t h a t  much l i g h t  t h a t  comes 

through. 

l i g h t s  t h a t  a r e  very b r igh t  t h a t  can ' t  be dimmed. 

next t h ing  i s  t h a t  t he re  a re  a l l  those rad ioac t ive  illumi- 

nated display switches i n  the re .  Third,  a f t e r  I got i n t o  

my s l e e p  s tage  and a l l  s e t t l e d  down, I rea l i zed  t h a t  t h e r e  

w a s  something e l s e  shining i n  my eye. It turned out t o  be 

t h a t  t h e  Earth w a s  shining through t h e  AOT r i g h t  i n t o  my 

eye. It w a s  j u s t  l i k e  a Light bulb. If I had thought of 

t h a t  ahead of t ime,  we could have put t h e  Sun f i l t e r  on 

or something t h a t  would have cut t h e  l i g h t  out.  

The next t h ing  i s  t h a t  t h e r e  a re  seve ra l  warning 

The 

The next problem we had w a s  temperature. 

comfortable when we completed our a c t i v i t i e s  and were 

bedded down. Buzz w a s  on t h e  f l o o r  and I was on t h e  

ascent engine cover. We were reasonably comfortable i n  

terms of temperature. We had t h e  water flowing and t h e  

We were very 

s u i t  loop running. 

because our helmets were closed. A f t e r  a while,  I started 

ge t t i ng  awfully cold,  s o  I reached i n  f ron t  of t h e  fan 

and turned t h e  water temperature t o  f u l l  up, MAX increase.  

We had t o  have t h e  s u i t  loop running 
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ARMSTRONG It s t i l l  got colder  and colder .  F i n a l l y ,  Buzz suggested 
( CONT 'D) 

t h a t  w e  disconnect t h e  water ,  which I d id .  I s t i l l  got  

colder .  Then I guess Buzz changed t h e  temperature of t h e  

a i r  flow i n  t h e  s u i t .  

ALDRIN Yes. We f e l l  vict ims t o  a time constant .  Once w e  no t iced  

it going bad t h e r e  wasn't  anything we could do about it. 

I n  add i t ion ,  because w e  w e r e  t r y i n g  t o  minimize our ac t iv-  

i t y  and s t a y  i n  some state of drowsiness, w e  d i d n ' t  want 

t o  g e t  up and s tar t  s t i r r i n g  around because it would be 

t h a t  much harder  t o  ge t  back t o  t h a t  same s ta te  again.  

So we t r i e d  t o  minimize our a c t i v i t y .  W e  underestimated 

how much l i g h t  w a s  coming i n  through t h e  windows. There 

must have been a s i g n i f i c a n t  amount of l i g h t  and hea t  

coming i n  and j u s t  being r e f l e c t e d  o f f  t h e  sur face .  

had no f e e l  f o r  what gas-flow s e t t i n g  w e  should have had, 

because w e ' d  been on t h e  cool ing a l l  t h e  time up t o  t h a t  

po in t  while  moving around. 

con t ro l  over t h a t  anyway. We f i n a l l y  disconnected t h e  

oxygen flow. 

We 

I ' m  not sure t h a t  t h e r e ' s  much 

ARMSTRONG But t h a t  requi res  you t ake  your helmet o f f ,  s o  t h a t  you 

can brea the  when you t u r n  t h e  s u i t  disconnects.  This 

means t h a t  it ge t s  noisy again,  and a l l  you hear  i s  a 

g lycol  pump and s t u f f  l i k e  t h a t .  This was a never-ending 
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ARMSTRONG 
(CONT'D)  

b a t t l e  t o  obta in  j u s t  a minimum l e v e l  of s leeping  condi- 

t i o n s ,  and w e  never d id  it. Even i f  we would have, I'm 

not sure I would have gone t o  s l eep .  

ALDRIN I don ' t  know who w a s  on BIOMED a t  t h e  t i m e ,  bu t  I f ee l  

COLLINS 

t h a t  I d id  ge t  a couple of hours of maybe mentally f i t ful  

drowsing. 

b e t t e r  s leeping  place.  I found t h a t  it was r e l a t i v e l y  

comfortable on t h e  f l o o r ,  e i t h e r  on my back with feet  up 

aga ins t  t h e  s i d e  o r  with my knees bent .  

roll over on one s i d e  or on t h e  o the r .  I had t h e  two 

OPS's stacked up at t h e  f r o n t  of t h e  ha tch ,  so  t h e r e  w a s  

ample room on t h e  f l o o r  f o r  one. 

f o r  two. 

I'll have t o  say t h a t  I th ink  t h a t  I had t h e  

Also, I could 

But t h e r e  wasn't  room 

To cut  down on t h e  l i g h t  l e v e l ,  we're j u s t  going t o  have 

t o  do something with t h e  window shades t o  make them more 

e f f e c t i v e .  I th ink  s leeping  with t h e  helmet w i l l  keep 

t h e  cool ing down and i s  probably a good reasonable way 

t o  go as long as you ' re  going t o  keep t h e  s u i t  on. 

some change i s  made, we'd never even th ink  about t ak ing  

t h e  s u i t s  o f f .  

Unless 

Apollo 1 2  i s  planning t o  t ake  t h e i r  su i t s  o f f .  With t h e  

longer stay-time and a couple of EVA'S,  t hey ' r e  planning 

t o  t ake  t h e i r  sui ts  o f f .  
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ALDRIN I t h i n k  they ought t o  th ink  a l i t t l e  more about it. 

don ' t  know what t h e  temperature would be i n  t h e r e .  I got 

t h e  impression t h a t  it w a s  a l o t  cooler  ou ts ide  t h e  s u i t  

than  it would have been in s ide .  

t h e  s u i t  on i n  1/6g i s  t h a t  much of a bother .  

comfortable. You have your own l i t t l e  snug s leeping  bag, 

unless  you have some pressure  poin t  somewhere. Your head 

i n  t h e  helmet assumes a very comfortable pos i t ion .  Even 

out of t h e  helmet, you don ' t  have t o  worry about what 

you ' re  lean ing  aga ins t .  

and w i l l  very comfortably pick j u s t  about any pos i t ion .  

I j u s t  don ' t  see t h e  r e a l  need f o r  t ak ing  t h e  helmets o f f .  

I 

I don ' t  f ee l  t h a t  having 

I t ' s  f a i r l y  

Your head doesn ' t  weigh t h a t  much, 

ARMSTRONG I d i d n ' t  mind s leeping  on t h e  ascent-engine cover. I 

d i d n ' t  f i nd  it t h a t  bad. I made a hammock out of a waste 

t e t h e r  (which I a t tached  t o  some of t h e  s t r u c t u r e  hand- 

holds)  t o  hold my f e e t  up i n  t h e  air and i n  t h e  middle of 

t h e  cockpi t .  

l i t t l e  higher than to r so .  

This kept my fee t  up about l e v e l  with o r  a 

ALDRIN Well, you were back out of t h e  mainstream of t h e  l i g h t  

except f o r  t h e  windows i n  t h e  AOT. 

t h a t  up and obta in  a more ho r i zon ta l  pos i t i on  or t h e  

capab i l i t y  t o  roll f'rom one s i d e  t o  t h e  o ther .  

I th ink  w e  could f i x  

That's 
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ALDRIN j u s t  something t h a t  has t o  be worked out .  

s a t i s f a c t o r y .  

It wasn't 
( CONT'D)  

If we had known then  what we know now, 

we could have preconditioned t h e  cabin a l i t t l e  b i t  better.  

We needed t o  s tar t  at  a warmer l e v e l  by turn ing  t h e  water 

off , thereby s t o r i n g  a small amount of hea t .  

ARMSTRONG That ' s  j u s t  one of those  areas t h a t  d idn ' t  occur t o  us.  

It c l e a r l y  needs some more work. 

10.53 L F C  

ARMSTRONG The LEC worked as expected; however, I have a few comments 

The primary one i s  t h a t  t h e  L E C  w a s  a g rea t  worth noting. 

a t t r a c t o r  of lunar  dus t .  It w a s  impossible t o  operate 

t h e  LEC without g e t t i n g  it on t h e  ground some of t h e  time. 

Whenever it touched t h e  su r face ,  it picked up a l o t  of 

t h e  sur face  powder. A s  t h e  LEC was operated,  tha t  powder 

w a s  ca r r i ed  back up i n t o  t h e  cabin. When t h e  LEC went 

through t h e  pu l l ey ,  t h e  lunar  dust would shake o f f ,  and 

t h e  p a r t  of t h e  LEC tha t  w a s  coming down would r a i n  powder 

on top  of me, t h e  MESA, and t h e  SRC's s o  t h a t  we a l l  

looked l i k e  chimney sweeps. I was j u s t  covered with t h i s  

powder, p r imar i ly  as a r e s u l t  of d i r t  being thrown out by 

t h e  U C .  This a l s o  tended t o  bind i n  t h e  pulley.  I f e l t  

like t h e r e  was enough s i l t  c o l l e c t i n g  i n  t h e  pul ley  t h a t  
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ARMSTRONG it w a s  a c t u a l l y  binding. For tuna te ly ,  Buzz w a s  able t o  

H e  a c t u a l l y  put  t h e  majori ty  of t h e  
( CONT ' D )  

he lp  a g rea t  deal .  

forces  i n t o  p u l l i n g  t h e  boxes up from t h e  t o p  end, r a t h e r  

than  me from t h e  bottom end. I w a s  s tanding a t  a very 

severe angle ,  which prevented me from using as much fo rce  

as I had planned f o r  pu l l ing .  The ground w a s  t o o  s o f t  

and my feet  s l ipped  e a s i l y .  

mately a 45-degree angle.  

I w a s  l ean ing  over at approxi- 

I had one foo t  behind m e  so  

t h a t  i f  my foot  s l ipped ,  I wouldn't f a l l  down. 

The surface was worse. I th ink  t h e  angle and so  on were 

about t h e  same, but  I d i d  not have t h e  foot ing .  

ge t  t h e  foot ing  i n  t h i s  s o f t  powder t h a t  you needed t o  do 

I couldn ' t  

t h a t  job.  

ALDRIN There are seve ra l  po in ts  t h a t  tend t o  make foot ing  more 

d i f f i c u l t .  One i s  t h e  powdery, graphi te- l ike substance.  

When it comes i n  contact with rock, it makes t h e  rock q u i t e  

s l i ppe ry .  I checked t h i s  on a f a i r l y  smooth, sloped rock. 

It w a s  q u i t e  easy t o  ge t  t h i s  material on i t ,  and t h e  boot 

would s l i p  f a i r l y  e a s i l y .  That f a c t o r  tends t o  make one 

more unstable .  The second poin t  i s  t h a t  t h e  sur face  may 

look t h e  sme, but  w e  found t h a t  i n  many areas (with just 

very small changes i n  t h e  l o c a l  sur face  topography) t h e r e  . 
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ALDRIN would be  unexpected d i f f e rences  i n  
(CONT'D) 

t h e  consis tency and 

t h e  so f tnes s  of t h i s  t op  l aye r .  For example, w e  might 

f ind  i n  some areas where t h e r e  w a s  j u s t  a s m a l l  s lope  

t h a t  when w e  were on t h e  edge of t h i s  s lope ,  t h e r e  would 

be l i t t l e  change i n  t h e  thickness  o r  depth a t  which w e  

pene t ra ted .  I n  other  p l aces ,  w e  would f i n d  w e  had put 

our feet  down and w e  would tend t o  depress t h i s  sur face  

t o  a new loca t ion ,  as i f  t h e r e  were a d i f f e r e n t  depth of 

t h e  more r e s i s t i v e  subsurface.  These two f a c t o r s  gave us 

a low confidence level  i n  our balance and foot ing  se tups .  

To keep t h e  LEC coming smoothly on t h e  in s ide  and t o  have 

my p u l l  on it i n  t h e  appropriate  d i r e c t i o n  s o  t h a t  it 

ne i the r  tangled  up near t h e  pul ley  end nor tended t o  move 

or s l i d e  t h e  pul ley  as it went out t h e  ha tch ,  I found t h a t  

I w a s  completely unable t o  look out t h e  window a t  t h e  same 

t i m e .  It w a s  a quest ion of my looking at t h e  LEC, t a lk ing  

t o  N e i l ,  and hoping w e  were coordinated. It would be n ice  

t o  work t h i s  over more and t r y  t o  f i n d  some way t o  maintain 

v i s u a l  contact  back and f o r t h .  I d i d n ' t  f i n d  t h a t  easy 

t o  do. 
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