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1 . 0  SUITING AND INGRESS 

YOUNG I d i d n ' t  no t i ce  any problems associa ted  with s u i t i n g  i : ' l a .  in- 

g res s .  Cabin Closeout was nominal throughout,  A s  everyone 

knows, it i s  very d i f f i c u l t  t o  reach t h e  dump handle t o  dump 

t h e  cabin f o r  t h e  purge, but  you can do it wi th  your elbow. 

Tha t ' s  t h e  way I d id  i t .  The o ther  t h i n g  t h a t  made me nervous 

about ing ress  was t h e  way Troy S t u a r t  leaned over t h e  abor t  

handle. I know t h e  pyros a r e  not armed, but  man, we should 

caut ion  t h e  s u i t  technic ians  t o  s t a y  away from t h a t  kind of 

s t u f f .  

SLAYTON Speaking of Troy reminds me t h a t  we do need t o  g e t  a comment 

from Char l ie  here  on t h e  s u i t i n g ;  whether he had some d i f f i -  

c u l t y ,  based on your f i r s t  goaround. 

YOUNG Yes. On t h e  day of launch, he s a i d  t h e  l e g s  of h i s  were 

t i g h t .  And, everybody j u s t  s o r t  of poo-pooed t h a t .  

SLAYTON We can t a l k  about t h a t  l a t e r .  

YOUNG S u i t  c i r c u i t  check was good; ing ress  and cabin closeout  were 

nominal. I n  f a c t ,  we were about 20 minutes ahead t h e  who13 

time through t h e  launch. 





2.0 - STATUS CHECKS AND COUNTDOWN 

YOUNG Ground communications and countdown were nominal; launch 

p repa ra t ion  was nominal; systems p repa ra t ion  was nominal. 

Crew S t a t i o n  Controls  and Displays:  I t h i n k  t h e r e ' s  a couple 

of t h i n g s  we can say he re .  One i s  t h a t  we knew t h a t  t h e  H 
2 

t ank  1 pres su re  read-out was o s c i l l a t i n g ,  d i d n ' t  we? 

MATTITJGLY Yes. They t o l d  us  t h a t .  We had a cau t ion  and warning on i t .  

YOUNG They t o l d  us  t h a t .  But t h e  o the r  t h i n g  t h a t  we d i d n ' t  know 

was t h a t  t h e  SPS p re s su re  - t h e  f u e l  p re s su re  w a s  what - 

7 p s i  low? Due t o  a t r ansduce r .  

MATTINGLY I ' v e  got  a l l  t hose  numbers w r i t t e n  down. Apparently t h e  

problem wi th  t h e  SPS p re s su re  was something t h a t  they  had 

known about and it was not something t h a t  we ever  d iscussed .  

The problem t h a t  Cha r l i e  saw was t h a t  t h e  Delta-P on t h e  pad 

was g r e a t e r  t h a n  20. . 
2UKE That ' s r i g h t .  

YOUNG When we were s i t t i n g  t h e r e ,  we were s i t t i n g  wi th  an abor t  

cond i t i on  f o r  LOI .  We had a greater-than-20 Delta-P l ay ing  

t h e r e  on t h e  pad. 

MATTINGLY And they  came back and s a i d  t h a t  ' s t h e  way it i s  because 

t h e r e  i s  a s h i f t  i n  t h e r e .  



Y DUNG And then  some other  th ing  had f a i l e d  and nobody t o l d  us any- 

t h i n g  about t h a t .  Some ground reference  th ing  had f a i l e d  and 

I guess it could have been our f a u l t  and they  asked us i f  we 

wanted a f i n a l  b r i e f i n g  on t h e  a c t u a l  systems, how they were 

opera t ing ,  and I asked Dave Ballard i f  t h e r e  was anything we 

ought t o  know about and he s a i d  not t h a t  h6 knew o f .  So I 

s a i d ,  l e t ' s  not do it then because we're kind of busy and I 

don ' t  want t o  unnecessari ly f i l l  squares.  

MATTINGLY We t a l k e d  t o  Don Arabian about it and he was sending us  a l l  

t h e  p r e f l i g h t  problem t r ack ing  l i s t s  and I read every one of 

those  r e p o r t s .  

YOUNG It wasn't  i n  t h e r e .  

MATTINGLY There was a t ransducer  s h i f t ,  I remember, and it was a, telem- 

e t r y  t ransducer  s h i f t .  That was t h e  way it was descr ibed ,  

and it was something t h a t  t h e  MOCR had c a l i b r a t e d  arid t h a t  

was a l l  taken ca re  of and whether t h i s  was t h e  same problem 

or  whether it was an a d d i t i o n a l  problem, I don ' t  know. 

YOUNG The poin t  being, I th ink  we could have had t h a t  problem a l l  

worked out before  we ever l e f t  t h e  ground wi th  t h e  mission 

r u l e s  and everything f o r  LO1 in s t ead  of going through a couple 

of days of LO1 mission r u l e s  and coming up t o  LO1 wi th  an SPS 

l i g h t  and t h a t  kind of th ing .  The bad f e a t u r e  about an SPS 



YOUNG X g h t ,  i s  - t h a t ' s  not t h e  only th ing  you can g e t  an SPS 
( C O N T ' D )  

warning l i g h t  f o r .  

MATTINGLY That ' s  r i g h t .  It negates t h e  value of t h e  SPS pressure  l i g h t  

because you've masked it by having it on a l l  t h e  t ime.  

YOUNG For f u t u r e  design,  we ought t o  be a b l e  t o  r e s e t  l i g h t s  i f  

t h e r e ' s  more than  one v a r i a b l e  going t o  them. For example, 

when you g e t  a  f u e l  c e l l  l i g h t ,  t h e r e ' s  f i v e  th ings  going 

i n t o  a  f u e l  c e l l .  

Char l ie  j u s t  walked i n t o  t h e  room and h e ' s  going t o  say some- 

th ing  about h i s  s u i t i n g .  H i s  l e g s  were too  s h o r t .  When we 

walked out of t h e  s u i t  room you sa id  your l e g s  were too  shor t  

arid I s a i d ,  "Charl ie .  I' 

DUKE Well, I was r e a l l y  kidding a  l i t t l e  b i t .  They r e a l l y  f e l t  a 

l i t t l e  t i g h t ,  but I asked f o r  them t o  be t i g h t  because Clyde 

s a i d  t h a t  they  would s t r e t c h  and su re  enough they  d id .  On 

t h e  su r face ,  they f e l t  f i n e .  

YOUNG I ' l l  t e l l  you t h a t  f a s t e n e r  d i d n ' t  s t r e t c h  much. 

DUKE That was t h e  zipper  problem it turned o u t ,  not a  s u i t  f i t  

problem. I had t h e  same problem with John 's  on PDI day t h a t  

he had with mine t h e  day before.  When you p u l l  t h e  r e s t r a i n t  

zipper  toge the r ,  it doesn ' t  l i e  f l a t  i n  t h e  middle of t h e  back. 



DUKE It g ives  a s o r t  of s e r i e s  of W's, and when you t r y  t o  p u l l  it 
(CONT'D) 

across  t h e r e  it takes  t h r e e  hands t o  r e a l l y  do it. 

YOUNG Char l ie ,  yours j u s t  wasn't  making on t h e  f i r s t  day. It was 

coming c lose .  It r e a l l y  was nervous. I thought every EVA 

would be t h e ' l a s t  because I d i d n ' t  know whether I ' d  make t h e  

r e s t r a i n t  zipper  every time. 

DUKE The f i t  was f i n e ,  thoui<%;fter we got out  on t h e  su r face  and 

got  pressur ized .  

YOUNG Yes. The t i g h t e r  you can ge t  it, t h e  b e t t e r  o f f  you ' re  going 

t o  be when you put t h a t  3.5 p s i  i n  the re .  

DUKE But su re  enough, p r e f l i g h t ,  going o u t ,  they f e l t  a l i t t l e  

t i g h t  t o  me. But I ' d  asked f o r  i t ,  so  I couldn ' t  complain. 

MATTINGLY Had you changed it s ince  t h e  l a s t  t ime you wore i t ?  

YOUNG No. Well, t h e  problem we got  i n t o  t h e r e ,  and maybe we could 

have avoided it, i s  t h a t ,  a couple of t imes p r e f l i g h t  with 

t h e  f l i g h t  s u i t s ,  Charl ie  and I zipped each o ther  j u s t  t o  see  

how hard t h a t  would be. We r a n  about four  o r  f i v e  s u i t e d  

exerc ises  where we donned t h e  s u i t s  i n  t h e  evening and worked 

f o r  a couple of hours i n s i d e  t h e  bui ld ing  where t h e  QC guys 

could watch t h e  s u i t s ,  and t h e  f i r s t  couple of t imes we t r i e d  



YOUNG zipping them. Maybe i t ' s  t h e  l a s t  t ime you want t o  do t h e  
( C O N T ' D )  

z ipping,  a f t e r  a l l  t h e  adjustments have been made. 

DUKE On every adjustment of t h e  f l i g h t  s u i t ,  when we got  t o  t h e  

middle of t h e  back, Troy had a  tough time g e t t i n g  t h a t  re-  

s t r a i n t  z ipper ,  because 'of t h a t  W i n  t h e  back. 

YOUNG I r e a l l y  recommend t h a t  t h e r e  ought t o  be some way t o  ad jus t  

t h a t  t h i n g  down so t h a t  when t h e  two guys a r e  alone one guy 

can do i t ,  because you need t o  be a b l e  t o  p u l l  it together  

l i k e  t h a t  and you need t o  be a b l e  t o  s t r e t c h  it out l i k e  t h a t  

which t akes  four hands, only you got about t w o .  You know 

what I mean? You need t o  be a b l e  t o  p u l l  t h e  t h i n g  together  

t o  ge t  t h e  t e e t h  closed.  You could probably do it wi th  some 

kind of r e s t r a i n t  t h a t  p u l l s  t h e  two pieces  toge the r ,  $ike a  

tie-down r i n g .  I am not t e l l i n g  them how t o  f i x  it, but I 

t h i n k  i t ' s  a  so lvable  problem. You r e a l l y  do want t h a t  th ing  

t i g h t  because you ' re  i n  a good s u i t  when it i s  t i g h t .  

DUKE Concerning t h e  SPS f u e l  and oxid izer  Delta-P; I couldn ' t  be- 

l i e v e  it when I looked up t h e r e  and it was out  of l i m i t s .  It 

was 7 p s i  low. 

YOUNG Was t h a t  what it was? 



DUKE Yes. It was about 165 o r  163, and it normally runs  around 

175, because I've always seen it r i g h t  i n  t h e  green band. 

YOUNG How about t h e  oxid izer?  

DUKE The oxid izer .was  i n  l i m i t s .  A t  t h a t  t ime,  it was okay. It 

looked l i k e  it was r i d i n g  a l i t t l e  high,  but  it was s t i l l  i n  

t h e  green band. 

MATTINGLY Didn' t  you have a greater-than-20 Delta-P? 

DUKE Yes. Right then ,  we had a greater-than-20 Delta-P which - 

t h e  r u l e s  say you don ' t  burn. So we asked them about it and 

t h a t  was t h e  f i r s t  we heard t h a t  we had a b i a s  s h i f t  on t h e  

f u e l  s i d e .  

YOUNG I t ' s  one of those  communications problems, I ' m  s u r e ,  but  we 

ought t o  so lve  it. 

DUKE But they  apparently knew about it.  

MATTINGLY I don ' t  t h i n k  t h e  ground, t h e  MOCR guys, knew about it. 

DUKE No, they d i d n ' t .  

MATTINGLY They were caught by s u r p r i s e .  They were doing a l o t  of 

scurry ing  t h e r e  a l s o  j u s t  l i k e  we were. 

YOUNG Apparently so .  



YOUNG Okay. Dis t inc t ion  of Sounds i n  Launch Vehicle Sequence, 
( C O N T ' D )  

Countdown t o  L i f t -o f f .  I d i d n ' t  hear any sounds, d id  you? 

MATTINGLY I was surpr ised  a t  how qu ie t  everything was. 

DUKE I d i d n ' t  hear any valves o r  any valves opening o r  anything 

l i k e  t h a t .  

YOUNG No, I t h i n k  i t ' s  nominal. I d i d n ' t  hear any on Apollo 10 ,  

e i t h e r .  

MATTINGLY Not a th ing ;  I was r e a l l y  surpr ised .  





3.0 POWEED FLIGHT 

YOUNG S-IC I g n i t i o n .  

DUKE Wow 1 

YOUNG Wow i s  r i g h t .  There goes a t r a i n  t h a t  i s  leaving .  Lif t-off  - 
you can t e l l  l i f t - o f f  because everything i s  moving. 

DUKE It; i s  l i k e  an e l eva to r  slowly l i f t i n g  o f f .  But, a t  i g n i t i o n ,  

I had t h e  l a t e r a l  frequency of something o r  o the r .  It j u s t  

kept shaking a t  t h e  same frequency throughout t h e  whole S-IC 

burn. 

You f e l t  yourse l f  going f a s t e r  and f a s t e r  and f a s t e r .  I had 

t h e  f e e l i n g  it was a runaway f r e i g h t  t r a i n  on a crooked t r a c k ,  

swaying from s i d e  t o  s i d e .  That was a l l  t h e  way through t h e  

f i r s t  s tage .  

MATTINGLY Are you saying t h a t  t h e  frequency changed? 

DUKE No, t h e  frequency stayed t h e  same. But, my impression was t h e  

g ' s  made it f e e l  l i k e  we were going f a s t e r  and f a s t e r  and 

f a s t e r .  

YOUNG I@ impression was un l ike  a fixed-base s imula tor ,  you sensed 

t h e  yaw, r o l l ,  and p i t c h  programs; b u t ,  t h e  r a t e  changes a r e  

neg l ig ib le .  



DuKB I d i d n ' t  sense any of t h a t .  

MATTINGLY I d i d n ' t  sense l i f t - o f f  except f o r  t h e  l i g h t s .  I d i d n ' t  sense 

t h e  program. To me, it was j u s t  l i k e  fixed-base s imulator  

wi th  t h e  v i b r a t i o n  on t o p  of it. 

DUKE I f e l t  t h e  slow acce le ra t ion .  

YOUNG Some guys sense l i f t - o f f  and some guys don ' t .  Cabin pressure  - 
Did you no t i ce  t h a t  r e l i e v i n g  on time? 

DUKE Yes, I heard i t ,  a s  a  mat ter  of f a c t .  

MATTINGLY I thought t h e  s imulat ion of t h a t  was very r e a l i s t i c .  

YOUNG It r e a l l y  was. Dynamic pressure  noise  bu i lds  r i g h t  up t o  

max 4. That th ing  i s  making some kind of racket .  Engine 

gimbal and r e t r o  motion - I d i d n ' t  no t i ce  it. S-IC inboard 

and outboard ECO - A t  inboard cut -of f ,  we got  t h i s  minor damped 

unloadings and when t h e  outboard engines cut -of f ,  we got a t  

l e a s t  fou r  times as  much. 

MATTINGLY I was we l l  braced f o r  it. I ' m  su re  g lad  I was. That r e a l l y  

g e t s  your a t t e n t i o n !  

YOUNG I mean t o  t e l l  you it does. I was holding on t o  t h e  bottom 

of t h e  T-handle, a t  t h a t  p o i n t ,  because I su re  d i d n ' t  want t o  

do t h e  wrong th ing .  



DUKF: I t ' s  a  good idea  t o  brace yourse l f .  And, I was su rp r i sed  

with t h e  debr i s  t h a t  I caught out of my l e f t  eye as  it came 

by t h e  ha tch  window from t h e  s taging .  

YOUNG Hey, t h a t ' s  another  thing t h a t  you remarked on. 

MATTINGLY Yes. That amazing. 

YOUNG The debr i s  was going r i g h t  along with us.  

MATTINGLY It was passing us.  I don ' t  understand t h a t .  

DUKE I th ink  t h a t  was from r e t r o f i r e .  

MATTINGLY No, s i r .  This was during t h e  powered f l i g h t  s teady s t a t e .  

There were p a r t i c l e s ;  I looked out  John's  window and p a r t i c l e s  

were going pas t  us i n  t h e  same d i r e c t i o n .  I kept  looking a t  

t h a t ;  t h e r e ' s  no way. But, it did  it. I don' t  remember it 

on t h e  S-I;  b u t ,  I remember it on t h e  S-I1 and t h e  S-IV. 

SLAYTON This wasn't  during t h e  s t ag ing  sequence? 

MATTINGLY No, sir.  This was s teady s t a t e ,  powered f l i g h t  w e l l  a f t e r  

s t ag ing ;  and, I don ' t  know where they  came from. I don ' t  

know what they  were, bu t  they  were the re .  

YOUNG S-I1 i g n i t i o n  was nominal. I got  a  f e e l i n g  it took a  l i t t l e  

longer t o  g e t  those  l i g h t s  out .  



DUKE I d id ,  too .  

YOUNG For some reason we not iced  t h e  PU s h i f t  on t h e  S-11, which 

was a t  a d i f f e r e n t  time than  nominal. Maybe 3 o r  4 seconds 

e a r l y .  I don ' t  remember j u s t  when. It may be i n  t h e  onboard 

t ape .  

MATTINGLY I th ink  i t ' s  on t h e  t ape  because we commented on it.  But, it 

was seve ra l  seconds ea r ly .  

YOUNG Di f fe ren t .  The launch escape tower and boos ter  p r o t e c t i v e  

cover j e t t i s o n .  That was on time and you can see  t h e  whole 

works go o f f .  I d i d n ' t  s ee  it on Apollo 10 ,  bu t  I su re  saw 

it t h i s  t ime. 

DUKE It was g r e a t .  Every pyro event was j u s t  b e a u t i f u l .  You 

could hear  i t ,  f e e l  it, and see  it. 

YOUNG S-I1 engine cut-off was on time and nominal. 

DUKE I thought t h e  S-I1 was very smooth and very q u i e t .  I had t h e  

sensa t ion  of very low acce le ra t ion  o r  g ' s  and no noise  a t  a l l  

t h a t  I could t e l l .  I f e l t  l i k e  we were almost f l o a t i n g  a t  

t h a t  t ime. 

YOUNG Well, it was low g ' s .  S-111s-IVB separa t ion  was nominal. The 

S-IVB i g n i t i o n  was nominal. Communications - We d i d n ' t  have 



YOUNG a b i t  of problem with communications throughout t h e  f l i g h t .  
( C O N T ' D )  

Controls and displays t o l d  us J u s t  what we wanted t o  know. 

Crew comfort was okay. 

DUKE On con t ro l  and displays ,  I might add a comment here t h a t  pre- 

l i f t - o f f ,  when we d id  t h a t  gimbal motor check, it was more 

apparent on t h e  f u e l  c e l l s  than t h e  b a t t e r y  buses. But, i n  

f l i g h t ,  it was more apparent on t h e  b a t t e r y  buses than i n  t h e  

f u e l  c e l l s .  When you s t a r t e d  them a t  6 minutes, I don' t  

know why t h a t  i s .  

YOUNG The reason i s  we were not on f u l l  i n t e r n a l  power during t h e  

ground checks. 

DUKE That ' s probably t h e  reason. 

MATTINGLY Oh, we were on f u l l  i n t e r n a l  power. 

YOUNG I thought we were. 

MATTINGLY Sure we were. Once you br ing t h e  f u e l  c e l l s  up, we do not 

have any external  power coming i n .  I ' m  sure  t h a t  by t h e  time 

we climbed i n ,  we were running on f u e l  c e l l s .  

YOUNG Maybe so. 



MATTINGLY Maybe i t ' s  t y p i c a l .  Maybe g r a v i t y  has something t o  do wi th  

t h e  responses. 

YOUNG It1 s no b i g  dea l .  

DUKE Crew comfort ,through powered f l i g h t .  Good. 

YOUNG Man, I t e l l  you, you j u s t  hope t h a t  mother keeps running be- 

cause t h e r e  i s n ' t  a l o t y o u  can do i f  it q u i t s .  Pogo 

comments - We not iced  a buzz on t h e  S-11. 

MATTINGLY S-I1 and S-IVB both. 

YOUNG And it stopped a t  9:07, I remember t h a t ;  9:05 t o  9:07, it 

stopped. I don ' t  remember where it s t a r t e d .  I thought it 

pulsed up and then  d ied  out  and then pulsed up and died out .  

It had an amplitude v a r i a t i o n  t h a t  would go up l i k e  t h a t  and 

then  come back o f f  and then  go up and come back o f f .  I 

couldn ' t  t e l l  you what frequency it was, but  I imagine it was 

we l l  i n  excess of 40 cycles pe r  second. 

MATTINGLY I th ink  t h e  t ape  w i l l  say what t ime it s t a r t e d .  

YOUNG Yes. I b e t  t h e  accelerometers i n  t h e  CSM picked t h a t  up a l s o .  

MATTINGLY That might be. 

DUKE That was probably t o o  high a frequency f o r  t h e  BMAGS. 



SLAYTON Was it t h e  same frequency on both boosters? 

DUKE Yes. 

YOUNG So, it could be an a i r -s tage  problem o r  it could be something 

coming through t h e  SLA. 

DUKE But I wasn't concerned about it, were you? 

YOUNG Yes, but  t h e r e ' s  nothing you can do about it. I mean, i f  it 

i s  going t o  damp o r  not ,  t h e r e ' s  nothing you can do. 

DUKE I never had t h e  f e e l i n g  it was divergent .  It was j u s t  a 

constant buzz. 

MATTINGLY On T L I ,  it seemed t o  be increasing i n  amplitude; although I 

thought t h e  frequency was s t i l l  t h e  same. 

YOUNG Yes. That 's  what I thought a l l  t h e  way t o  ECO. But, t h e r e  

was a buzz on t h e  S-IVB a l l  t h e  way t o  engine cut-off. And, 

i t  was a high frequency buzz. 





4.0 EARTH ORBIT AND SYSTW CHECKOUT 

YOUNG Evaluat ion of I n s e r t i o n  Parameters;  I f o r g e t  what t h e  nwn- 

b e r s  were, b u t  they  were good. Pos t - Inse r t i on  Systems Con- 

f i g u r a t i o n  Checks - I ' d say t h a t  w a s  nominal. 

DUKE I Wought it went very smooth, smoother than  i n  t h e  s imula tor .  

YOUNG ORDEAL. No problem t o  unstow. Optics  Cover J e t t i s o n  ( ~ e b r i s ) .  

Want t o  say  something about t h a t  Ken? 

MATTINGLY Once aga in ,  I heard  t h e  s e x t a n t  cover go o f f ,  b u t  I d i d  not  

hear  t h e  t e l e scope  cover go. Like everyone e l s e  t h a t  has  

looked through t h e r e ,  I looked and d i d n ' t  s e e  a t h i n g  i n  

t h e  t e l e scope  and I was concerned about what t o  do next .  

I n  f a c t ,  we t a l k e d  about it. What was t h e  b e s t  t h i n g  t o  do? 

I d i d n ' t  t h i n k  t h e  cover had gone. While we were p l ay ing  

around we came across  a s t a r  p a t t e r n  t h a t  was b r i g h t  enough 

t o  s e e  and it was an e x c e l l e n t  t e l e scope .  There was no deb r i s  

t h a t  you could see  from it. 

COAS and horizon check. Right where it i s  supposed t o  be 

a t  31.7 degrees o r  whatever. It was r i g h t  on t h e  l i n e .  

YOUNG Unstowage, d i d  you have any problems wi th  t h a t ?  



MATTINGLY No, except i t ' s  so much e a s i e r  i n  zero g than it i s  i n  one g. 

A l l  those th ings  would come out f o r  a change. 

YOUNG Where i t ' d  take  you a week i n  one g t o  f l i p  over and get  

t h e  COAS you can do it i n  mil l iseconds,  with a pressure  suit 

on i n  zero g. 

DUKE Canaries had an antenna problem on t h e  f i r s t  time by and 

they dropped t h e  uplink f o r  awhile. 

YOUNG They dropped t h e  uplink and we missed g e t t i n g  a ... 

DUKE Did we? 

MATTINGLY Yes sir.  

YOUNG It was t h e  pyro arm one time t h a t  we missed because when 

they were coming up they dropped someone. 

DUKE That was t h e  second time by. 

MATTINGLY I guess t h e  f i r s t  place we checked the  BMAG GDC d r i f t  was 

during t h i s  Earth o r b i t  period. 

DUKE Right. 

MATTINGLY They were running p r e t t y  high, I checked both BMAGs, I got  

BMAG package number 1, post-TLI and BMAG package number 2 

pre-TLI and they were running l i k e  6 degrees an hour. J u s t  



MATTINGLY roughly, approximately, i n  a l l  axes. And t h e  reason t h a t ' s  
( C O N T ' D )  

s i g n i f i c a n t  t o  me i s  t h a t  they  changed during t h e  mission. 

YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

They were d i f f e r e n t  they  d i d n ' t  maintain t h e  same d r i f t .  

I f  you ' re  r e a l l y  se r ious  about using t h a t  t h i n g  f o r  backup, 

a t  t h e  time you use it you ought t o  know what d r i f t  you can 

expect out  of it. 

TLI Prepara t ion ,  a piece of cake. 

Yes, we had - they changed a few numbers on us.  On t h e  yaw 

and t h e  ORDEAL, and we were - t h e r e  was some concern on t h e  

APS module, but  it ,worked throughout. 

We had all t h e  procedures ready t o  go i f  we d id  have t o ' f l y  

it i n  r o l l .  I am sure  g lad  we d i d n ' t .  Subject ive Reaction 

t o  Weightlessness. I t ' s  r e a l l y  neat .  Beats work. 

For t h e  f i r s t  r e s t  per iod  I had t h a t  f u l l n e s s  i n  t h e  head 

t h a t  a l o t  of people have experienced. More of a puls ing  

i n  t h e  temples, r e a l l y  than a f u l l n e s s  i n  t h e  head. 

I t r i e d  t o  outguess it by standing on my head f o r  5 minutes 

a n ight  a couple of weeks before  launch. Standing on your 

head i s  a heck of a l o t  harder .  That ' s  an o v e r k i l l ,  hut  

t h i s  i s  n ice .  



MATTINGLY I r e a l l y  th ink  going out  and f l y i n g  those  a i rp lanes  helped 

us. 

YOUNG Oh, yes ,  I h ighly  recommend t h a t .  

MATTINGLY And I flew every day except one. I don' t  know i f  t h a t  helped, 

but  I b e t  it d i d n ' t  hu r t .  

YOUNG Yes, r a t e  of  r o l l  i n  p a r t i c u l a r ,  i t ' s  got t o  he lp .  It 

t i g h t e n s  up your eardrums. 

MATTINGLY I th ink  t h a t  was a  good th ing  t o  do. 

YOUNG You ought t o  approach it with t h e  idea  t h a t  you're  going i n  

t h e r e  and make yourse l f  a s  uncomfortable as you can stand.  

Do r a t e  of r o l l  u n t i l  you can ' t  s tand it anymore. 



YOUNG 

MATTINGLY 

YOUNG 

DUKE 

MATTINGLY 

YOTJNG 

DUKE 

YOUNG 

5.0 

TLI burn was 

TLI THROUGH S-IVB CLOSEOUT 

nominal, but  I agree with Ken. I th ink  t h a t  buzz 

increased  throughout.  It seemed t o  ramp up. Did you get  t h a t  

f ee l ing?  

I f e l t  t h e  frequency remained s t a b l e ,  but  t h e  amplitude was 

increas ing .  

S-IVB performance - What a champ. What was t h e  f i r s t  mid- 

course? 

Twelve f e e t  per  second. 

That was a f t e r  we skipped t h e  midcourse 1, though. It had 

been pointed out i n  memos be fo re ,  bu t  everybody knows t h e  P15 

shutdown time ca lcu la t ion  i s  not going t o  be v a l i d  u n t i l  near  

t h e  end of t h e  burn because of the  changing acce le ra t ion .  It 

appeared t o  me t h a t  it was o f f  by f a r  more i n  powered f l i g h t  

t h m  it had ever  been i n  t h e  s imulator .  

Hey, the re  was something wrong back i n  Earth o r b i t  systems 

checkout. The problem we had t h e r e  - - 

The TEMP I N  valve.  

The TEMP I N  va lve ,  t he  auto  pos i t ion  of t h e  g lyco l  evaporator 

TEMP I N  valve was cycl ing M I N  t o  MAX. I forgot  a l l  about t h a t .  



5-2 

DUKE We put  the  flow on manual and adjus ted  it on 381; and, we 

d i d n ' t  touch it but  a  couple of times from then on. 

YOUNG I ' m  g l ad  t h a t  f i x e d  it. Because i f  we had t o  do t h a t  i n  luna r  

o r b i t ,  we would have been behind t h e  power curve, t o  go down 

t h e r e  and tweak t h a t  t h i n g  every time it cape around. 

MATTINGLY That valve i s  except ional ly  s e n s i t i v e .  

YOUNG Yes. We've known t h a t  a l l  along. On Apollo 7, t h a t  was t h e  

b i g  t h i n g ,  t o  go down t h e r e  and do a  manual adjustment of t h e  

TEMP I N  valve t o  ge t  it t o  do i t s  th ing .  It i s  except ional ly  

s e n s i t i v e .  

MATTINGLY I t ' s  even more s e n s i t i v e  than  t h e  adjustment of t h e  DIRECT 02. 

YOUNG Okay, bu t  t h a t ' s  a  systems problem. I guess somebody's going 

t o  have t o  work t h a t  one. Maybe they won't do anything s ince  

it d i d n ' t  bother  us. Okay, T L I  burn,  nominal. S-IVB perform- 

ance and ECO, nominal. Maneuver t o  separa t ion  a t t i t u d e  was 

nominal. During ORB RATE, we got some p i c t u r e s .  They're 

r e a l l y  something. You could see  a l l  of t h e  United S t a t e s .  If 

t h e  p i c t u r e s  come out ,  t h e r e  w i l l  r e a l l y  be some p i c t u r e s .  

MATTINGLY The Earth was r i g h t  t h e r e  i n  t h e  window. And centered r i g h t  

i n  t h e  middle of t h e  Earth was t h e  United S t a t e s ,  without a  

cloud over it. 



DUKE A l l  t h e  way from t h e  Great Lakes t o  Brownsville. 

MATTINGLY J u s t  as i f  you had drawn it and s e t  it up s o  you could t ake  a 

p i c t u r e  of it. 

DUKE You couldn ' t  , s ee  t h e  nor theas t ,  Maine and those  areas .  

YOUNG That i s  something we should show a t  t h e  p res s  conference. 

That w i l l  be a good p i c t u r e .  

YOUNG The S-IVB maneuver t o  t h e  TD and E a t t i t u d e  was nominal. We 

discussed t h e  ramp buzz. It was t o o  high a frequency t o  be 

cha rac te r i zed  as a pogo. The amplitude was s o  low you couldn' t  

cha rac te r i ze  it as  pogo e i t h e r .  It  d i d n ' t  seem l i k e  anything 

was i n  danger of coming apa r t .  I was more worried about it 

q u i t t i n g .  Separat ion from the  SLA was nominal. I n  f a c t ,  we 

saw one of t h e  SLA panels  f l o a t i n g  away. H a w  was t h e  high 

ga in  antenna lockup, Charl ie? 

DUKE Easy. It was j u s t  as adver t i sed .  

YOUNG Formation f l i g h t ?  Why don' t  you t a l k  about TD&E, Ken? 

MATTINGLY That ' s  got t o  be t h e  s implest  maneuver performed i n  space 

f l i g h t .  That was exac t ly  l i k e  t h e  s imulator .  When we p i tched 

over,  t he  c rossha i r s  on t h e  C O B  were almost exac t ly  centered  

on t h e  t a r g e t .  It was j u s t  a matter  of pushing i t ,  s i t t i n g  

t h e r e ,  and wa i t ing  f o r  the  two t o  come toge the r .  I made one 



MATTINGLY l a t e r a l  correc t ion  and one v e r t i c a l  correc t ion .  We d i d n ' t  do 
( CONT'D)  

another t h i n g  u n t i l  contac t .  Whatever gas we used during TD&E 

we used a f t e r  I h i t  i n  t r y i n g  t o  ge t  it recentered.  They 

bus ted  t h e  15 guys about fo rc ing  it i n .  I t r i e d  t o  center  it 

up and t h a t  i s  a  p r e t t y  expensive operat ion.  I t ' s  very inef-  

f i c i e n t  when you have your nose hooked t o  something you ' re  

t r y i n g  t o  push. I was us ing t h e  t r a n s l a t i o n  c o n t r o l l e r  and I 

was r e a l l y  surpr ised .  E i the r  t h e  f r i c t i o n  on t h e  probe head 

o r  something i s  a  l o t  more than I expected. It  was very,  

i n e f f e c t i v e .  

YOUNG It seemed l i k e  you used about f i v e  times the  f u e l  t h a t  you 

normally use t o  ge t  i n  t h e r e .  

MATTINGLY I f e l t  l i k e  I used 50 percent of the  - - 

DUKE It took a  long time. 

YOUNG It took a  long time and we never allowed any time f o r  t h i s .  

A l l  the  time we were c los ing i n  on it. When you pi tched 

around, you were only about 60 f e e t  out .  

MATTINGLY O r  l e s s .  It was nominal. 

YOUNG It couldn't  have been very f a r  away. He was r i g h t  t h e r e .  I 

was th ree  times t h a t  f a r  away on 10. We went on i n  and docked. 

A l l  t h e  way i n  the  p a r t i c l e s  were coming o f f  t h e  S-IVB and t h e  



YOUNG LM. I had never seen anything l i k e  it. They were r e a l l y  
( CONT'D)  

streaming o f f .  I d idn ' t  know whether they were S-IVEJ p a r t i -  

c l e s ,  LM p a r t i c l e s ,  or  what they were a t  the time. 

DUKE It looked t o  me as i f  they were coming r i g h t  above t h e  ascent 

propel lant  tank . 

YOUNG I ' m  sure  they w i l l  be i n  t h e  f i lm. 

DUKE They were j e t t i n g  o f f .  They weren't  j u s t  f l o a t i n g  may. 

YOUNG That ' s  t h e  way it looked t o  me, too .  

MATTINGLY It sounds as i f  you saw streams of p a r t i c l e s  coming out and, 

I don' t  th ink t h a t ' s  what they were. They were j u s t  la rge  

clouds of mate r i a l  out  the re  and they were coming away from 

the SLA. I couldn't  see a source. I didn ' t  th ink it was any- 

th ing  t h a t  you could pinpoint .  It was jus t  a l o t  of debr is .  

YOUNG Thermal coating inspection - We d idn ' t  know i t ,  bu t ,  t h a t ' s  

what we were doing. We were watching the thermal coating f l o a t  

away. CSM handling c h a r a c t e r i s t i c s  during t r anspos i t ion  and 

docking. 

MATTINGLY I f  you don't  touch t h e  controls ,  you're doing good. 

YOUNG Extract ion.  

MATTINGLY That went as planned. 



5-6 

YOUNG 

DUKE 

MATT I N  GLY 

YOUNG 

MATTINGLY 

YOUNG 

EMS b eh av i  o r  

You had t h a t  

during TD&E. 

b i g  d r i f t  i n  t h e r e  a t  t h a t  t ime. 

It had a high d r i f t .  I d idn ' t  use it. I hadn' t  planned on 

using it, anyhow. 

Sounds a t  SEP, RCS, r e t r a c t i o n ,  and ex t rac t ion .  

Let me say something about t h e  sounds of those engines. I 

th ink our impressions were d i f f e r e n t .  I d i d n ' t  hea r  any RCS 

sounds when I got o f f  t h e  S-IVB. I d idn ' t  hear  any sounds 

during t h e  turnaround; and, I d idn ' t  hear  anything on c losure  

u n t i l  I got  i n  r e a l  close.  I would swear - I know i t ' s  not 

poss ib le  - b u t ,  I ' d  swear, I could hear  the  j e t s  impinge on 

the  LM before  we docked. And you could c e r t a i n l y  see  it. 

Maybe I was v i s u a l l y  seeing t h e  skin  of the  LM kind of f l u t t e r  

and I knew t h a t  should make a noise.  I heard t h e  same noises  

every time we f i r e d  t h e  engines a f t e r  t h a t .  I don' t  know i f  

the re  could be enough l o c a l  atmosphere o r  whether you can get  

a r e f l e c t e d  shock t h a t  you could hear .  I don't  know how it 

i s ,  bu t ,  I know I could hear  r e f l e c t i o n s  o f f  t h e  LM before  we 

docked. 

I think t h a t  i s  poss ib le ,  Ken, with the  mass going out and 

coming back and bouncing o f f  your vehic le .  There a r e  a l o t  of 

p a r t i c l e s  i n  the re .  



MATTINGLY And, it was a t  t h i s  point  t h a t  your TV monitor went out ,  wasn't 

i t ,  John? 

YOUNG Yes. The TV monitor f a i l e d  f o r  t h e  f i r s t  time. This i s  no 

b i g  th ing,  because it doesn't  mean you're not  g e t t i n g  a pic- 

t u r e .  It w& in te rmi t t en t  and they should take  a look a t  it. 

The a t t i t u d e  con t ro l  you had t o  do once you got docked cos t  

some gas. You s a i d  something about t h e  r i p p l e  f i r e .  

MATTINGLY When we r e t r a c t e d  I had the  f e e l i n g  t h a t  we had seen the  two 

vehicles come together and I hadn' t  heard a l a t c h .  I was 

s t a r t i n g  t o  get  worried about what had happened. The motion 

looked t o  me as i f  it had stopped, and then t h e  l a t ches  f i r e d .  

It seemed as i f  it was very slow. Maybe they r e a l l y  hadn' t  

come together .  I had t h e  f e e l i n g  t h a t  those la tches  were very 

slow t o  f i r e .  

YOUNG The work i n  t h e  tunnel  was nominal. A l l  t h e  la tches  were made 

and everything was nominal except l a t c h  10. The bungee was 

j u s t  a h a i r  outboard. When you looked a t  it, it hadn' t  

made - - 

MATTINGLY Subsequent t o  t h i s  (we d idn ' t  see it then)  when we were going 

i n t o  t h e  LM, I took a look a t  l a t ch  10 and t h e  bungee, the  

l i t t l e  cap t h a t  's on t h e  top  of t h e  spr ing bungee, was recessed 

about a h a l f  t o  five-eighths of an inch. This,  as I understand 



MATTINGLY 
( C O N T ' D )  

it, i s  t y p i c a l  of a l a t c h  t h a t  hadn' t  f i r e d .  When I looked 

a t  t h e  l a t c h  I could see c l e a r  underneath t h e  l a t c h  and it w a s  

not making contact with the  tunne l  r i n g  a t  a l l .  

YOUNG This i s  not t h e  kind of inspection you can make with the  probe 

i n .  

MATTINGLY You have t o  have t h e  probe out t o  see t h a t .  

YOUNG The separa t ion and evasive maneuver w a s  nominal. The S-IVB 

was j u s t  where they s a i d  it would be when we f i n a l l y  got around 

t o  looking a t  it. The S-band performance was nominal. 

DUKE You couldn't  see  anything but  it slowly moved out of our f i e l d  

of view. 

YOUNG We d idn ' t  see t h e  dump because it had gone by then. 

DUKE It did a l l  it was supposed t o  do. The last time we saw i t ,  

it was doing what it w a s  supposed t o .  

MATTINGLY This w a s  the  l a s t  time we were on schedule. 

YOUNG Clinibing out of t h a t  s u i t  i s  r e a l l y  something. 

MATTINGLY We had a hard  time g e t t i n g  t h e  s u i t s  i n t o  the  s u i t  bag because 

we were t r y i n g  t o  be ca re fu l  of them. I don' t  know i f  t ak ing  

our pockets off  would have helped us o r  not.  



YOUNG Taking t h e  pockets o f f  i s  another  10 o r  1 5  minutes pe r  s u i t .  

The way they put those th ings  on, t h e y ' r e  on t h e r e  t o  s t a y .  

The b e s t  way t o  ge t  them o f f  i s  t o  cut them o f f .  

MATTINGLY The only po in t  I ' m  making i s  t h a t  I have s t a r e d  s u i t s  i n  t h e  

bag i n  stowage exercises.  and i t ' s  not a b i g  dea l .  

YOUNG I t ' s  e n t i r e l y  d i f f e r e n t  i n  f l i g h t  and I th ink  t h e r e  a re  a 

couple of th ings  t h a t  a re  d i f f e r e n t .  One i s  t h e  s u i t s  which 

we stowed here  never had the  pockets and a l l  t h e  paraphernal ia  

s t r a p s  on. The o ther  t h i n g  i s  you have an o l d b e a t  up s u i t  

t h a t ' s  a rag. You don't  care i f  you s t e p  on it, kick  it, o r  

what you do t o  it bu t  when you ' re  on your way t o  t h e  Moon, 

you ' re  be ing  ginger with those th ings .  

MATTINGLY The bag i s  j u s t  t o o  smal l  f o r  t h e  s u i t s .  

YOUNG Here's something I f e e l  p r e t t y  s t rong  about. We haven' t  had 

any problems s o  f a r  b u t  I th ink  t h a t  t h e  crews t h a t  a re  going 

t o  have t o  take  these  s u i t s  o f f  and stow them i n  a bag should 

be given a demonstration on how t o  properly r o l l  up and stow 

an A-7LB f u l l  pressure  s u i t  by a s u i t  technic ian  c lose  t o  

launch s o  they  don't  fo rge t  what they 've learned.  Course, 

t h a t ' s  j u s t  another square t o  f i l l  c lose  t o  launch. If you 

damage t h a t  s u i t  by stowing it i n  t h a t  bag, and I can see how 

you could do t h a t  because you wouldn't be l i eve  t h e  k ind  of 



YOUNG kicking,  shoving, grunting,  and heaving you have t o  do . i n  
( C O N T ' D )  

zero g %o get  t h a t  s u i t  i n  t h e r e ,  and i f  you damage i t ,  t h e r e  

goes your mission because you c a n ' t  f i x  it. 

MATTINGLY I th ink you should po in t  out ,  we only stowed two s u i t s  i n  a  

th ree - su i t  bag. 

YOUNG Yes. We only put  two s u i t s  i n  t h e r e .  We got  t h r e e  s u i t s  i n  

t h e r e  on t h e  way back and then found out we weren't  supposed 

t o  have t h r e e  s u i t s  i n  there .  We were supposed t o  stow one 

of them under t h e  couch. And, we only put two i n  t h e r e  on the  

way out .  We stowed Ken ' s s u i t  underneath t h e  l e f t  couch. But, 

I was always concerned t h a t  maybe we had folded a s u i t  i n  t h e  

wrong d i rec t ion  and put  some undue s t r a i n  on the  zipper.  We 

had zipped t h e  zipper up, b u t ,  we hadn' t  zipped t h e  pressure 

s e a l i n g  zipper up a l l  the  w a y .  But, we zipped t h e  r e s t r a i n t  

zipper a l l  t h e  way up and we put  the  neck r i n g ' s  dust cover 

over it. 

MATTINGLY I th ink i t ' s  a  shame t o  take a chance on t h e  s u i t s  on your way 

t o  t h e  Moon. I th ink you should make t h a t  bag b igger .  

YOUNG There's about . t h i s  m c h  room between t h e  bag and t h e  f ron t  

hatch which i s  not  used and I don't  see  why they don' t  make 

t h a t  b i g  enough so  t h a t  a  guy i s  not  ru in ing h i s  EVA by stow- 

ing  h i s  pressure s u i t .  Now, maybe t h e  CSD people w i l l  come 



YOUNG 
( C O N T ' D )  

MATTINGLY 

YOUNG 

MATTINGLY 

YOUNG 

back and se;y you can ' t  h u r t  those  pressure  s u i t s .  But i f  I 

know Ed Smiley, I reckon he f e e l s  t h a t  way about i t ,  probably. 

Well, t h e  o the r  t h i n g  i s ,  when you f o l d  these  on the  ground 

and you got  one g  he lp ing  you p u l l  it up i n t o  a  l i t t l e  b a l l .  

I n  f l i g h t ,  it i s  whatever you could g e t  with your arms. 

The o ther  problem i s  t h a t  J-mission spacec ra f t ,  with those  

boxes under you, only one man can ge t  i n  t h e r e  t o  do t h e  job 

a t  any one time. You can ' t  ge t  two men i n  t h e  space t o  push 

the  s u i t  r i g h t .  Well, it was of some concern t o  me i n  t h a t  

we were t r e a t i n g  s u i t s  properly when we stowed them t h a t  f i r s t  

t ime. We s e t  a  new world record  f o r  s u i t  donning and doff ing 

i n  zero  g rav i ty  and 1/6-gravity seven t imes ,  something I would 

j u s t  as  soon not  have. We were 'behind t h e  f i r s t  day. We 

d i d n ' t  have enough time i n  t h e  t ime l ine  t o  doff t h e  s u i t s  and 

stow them. We d i d n ' t  have any time i n  t h e r e .  With one man i n  

t h e  middle of s u i t  doff ing,  another m a n  i s  handicapped because 

h e ' s  helping.  So, t h a t  leaves one man t o  mind t h e  s t o r e .  

We a c t u a l l y  had time i n  t h e  F l igh t  Plan f o r  doff ing  t h e  s u i t s .  

We j u s t  d idn ' t  have adequate time. We had an hour o r  l e s s ;  

and, we used 

That was one 

n igh t .  And, 

almost 1 hour on t h e  f i r s t  s u i t .  

t h i n g  t h a t  put us s o  f a r  behind going t o  bed t h a t  

when we d id  t h a t  - - 



MATTINGLY By the  time you go t o  the  bathroom, which t h e r e  i s  no time 

f o r .  

YOUNG - - which took us by su rp r i se .  It i s  something we th ink  we 

should e l iminate  p r e f l i g h t .  

MATTINGLY That put us another hour and a h a l f  behind, on t o p  of t h a t .  

YOUNG It was j u s t  t h e  s u i t  doffing t h a t  got t o  us .  

MATTINGLY I took a l o t  longer on t h e  P23s. 

DUKE That took a l o t  of time. M I N  impulse took time l i n i n g  up. I 

remember w r i t i n g  t h a t  comment i n  t h e  F l igh t  Plan. 

YOUNG We were l a t e  s t a r t i n g  P23s. 

MATTINGLY We were l a t e  s t a r t i n g  because of the  s u i t  doffing. 

DUKE No, we were behind because we had t o  get  i n  t h e  LM. 

YOUNG Oh, yes.  That 's  what r e a l l y  put us behind. 

DUKE That was not  i n  the  F l igh t  Plan. We had t o  t ake  t h e  probe and 

drogue out  and we had t o  go i n t o  the  LM a t  about 13 hours. 

YOUNG I forgot  a l l  about t h a t .  

DUKE Because of t h e  t h i n g  spewing p a r t i c l e s .  

It was during t h e  P23s, s top  t h e  P23s and l e t ' s  get  i n  t h e  LM. 

. $ 



6.0 TRANSLUNAR COAST 

MATTINGLY 1 never was able t o  use the  telescope f o r  anything, except 

t o  see the  LM radar and t he  quad, from the  time we picked 

the  LM up u n t i l  we got i n t o  lunar o r b i t .  It was due t o  the  

tremendous number of p a r t i c l e s  t h a t  were f l oa t i ng  around t h a t ,  

I guess, came from the  M. It was jus t  l i k e  everyone t a lked  

about - i f  you do a s ight ing r i gh t  a f t e r  a water dump. We 

were continually populating the  environment with these  l i t t l e  

th ings  popping o f f .  So the  telescope - except f o r  objects  

l i k e  the  Earth and the  Moon - i s  e s s en t i a l l y  useless .  The 

sextant  was beau t i fu l .  The auto op t ics  put it i n  there .  

Everytime we made our REFSMMAT change we used the  same tech- 

nique of going t o  SCS and recording the  shaf t  and trunnion 

. '  angles. And i t ' s  a good th ing because the  telescope was 

useless .  The f i r s t  time we did  t h i s ,  t h e  auto opt ics  did not 

place the  stars i n  the  sextant  f i e l d  of view a f t e r  we had 

torqued it t o  the  new REFSMMAT. We picked them up with no 

l o s s  of time because we had t he  shaf t  and trunnion available 

and we could crank it i n  and press on. 

YOUNG I had never heard of t h a t  technique before,  but man I th ink 

it ought t o  be mandatory i f  you're going t o  coarse d i n e  t h a t  

platform t ranslunar  coast.  



MATTINGLY It makes you f e e l  comfortable t o  know t h a t  you're  not going 

t o  ge t  l o s t .  

YOUNG Right. What it means i s  you would have t o  end up doing a 

P52 Earth/Moon probably and then going o f f  from the re .  That 

would be a b i g  waste of gas and time. 

MATTINGLY This technique worked well .  I thought t h a t  t h e  sex tan t  simu- 

l a t i o n  was j u s t  l i k e  t h e  r e a l  sextant .  The s t a r s  looked t h e  

same, they are  j u s t  as  obvious. I t ' s  r e a l l y  a r e f resh ing  

th ing .  

YOUNG That ' s  r e a l l y  a b e a u t i f u l  technique. I never d id  t h a t .  It 

never occurred t o  me t o  do it.  On Apollo 1 0 ,  I was t o o  s i s s y .  

I pulse torqued it a l l  t he  time. 

MATTINGLY The only time I pulse torqued t h i s  mission was a t  ground com- 

mand, and darned i f  it d idn ' t  .go t o  gimbal lock.  I had t o  

dr ive  a w a y  f r o m  it .  

We did  get  a chance t o  do something t h a t  people hadn' t  done 

before. That was the  ~ u n / E a r t h  alignment. We used t h e  Sun 

f i l t e r  and t h a t  works l i k e  a champ. I was r e a l l y  impressed. 

You put  t h a t  Sun f i l t e r  on the  telescope and i t ' s  a l l  blank 

u n t i l  you f i n d  the  Sun. Then i t ' s  a n ice  objec t  and you can 

see t h e  cross h a i r s  on top  of it and - t he  Sun's i l luminat ion .  



MATTINGLY The Ear th  was about two-thirds f u l l  then .  I d i d n ' t  f i n d  it 
( C O N T ' D )  

very d i f f i c u l t  t o  guess where t h e  cer'nr of t h e  Ear th  would 

be. I probably would have got ten  a  b e t t e r  angular  d i f f e rence  

had I used something small  l i k e  t h e  Moon. 

YOUNG You got a  p lus  07. 

MATTINGLY Which was c e r t a i n l y  good enough t o  b r ing  me up where auto 

o p t i c s  - 

YOUNG That ' s  as  good as  you can ge t  i n  P57 almost,  

MATTINGLY From t h e r e  on, we were back i n  business with n o . l o s t  time t o  

speak of .  The o p t i c s  c a l i b r a t i o n  was a  l i t t l e  b i t  d i f f e r e n t  

from t h e  s imulator  i n  t h a t  it was e a s i e r  t o  c a l i b r a t e  p r i o r  

t o  P23. The system was very reproducible.  I n  f a c t ,  I thought 

it was broken. I nade a couple of mark8 - t h ings  t h a t  I knew 

were way o f f  base t o  see  i f  it was r e a l l y  reading t h e  t runnion 

proper ly ,  and it was. I t ' s  a very s e n s i t i v e  measurement and 

i t ' s  easy t o  make. Right from t h e  beginning whenever we would 

put  t h e  o p t i c s  i n t o  zero ,  o r  move t h e  s h a f t  a t  a  high r a t e ,  

it r e a l l y  sounded bad. Sounded l i k e  something was c l a t t e r i n g .  

It seemed t o  move i n  je rks  and s p u r t s  - kind of l i k e  it was 

on a r a t c h e t .  It got worse as  t h e  mission progressed. It 

never seemed t o  a f f e c t  t h e  performance of t h e  o p t i c s .  But 

it was as  noisy a s  I ' v e  ever  heard on t h e  s imulator .  It was 



MATTINGLY kind of discomforting t o  hear  t h a t  th ing .  I f  you moved it 
(CONT'D)  

slowly, it was a l l  r i g h t .  But you couldn' t  ge t  on high speed 

a t  a l l  even a t  the  beginning of t h e  mission. 

YOUNG When you drove i t  i n  high speed it would go i n  a jerky motion. 

The l i n e  would go f a s t  f o r  a while , then it would slow down 

r i g h t  i n  tune with t h i s  grinding noise t h a t ' s  i n  t h e r e .  There 

i s  something wrong with those op t i c s .  

MATTINGLY It was the  a c t u a l  dr ive  of t h e  s h a f t  t h a t  was doing it. I n i -  

t i a l l y  the  trunnion would overshoot l i k e  a q u a r t e r  of a degree. 

By t h e  time we reached lunar  o r b i t  t h e  i n i t i a l  overshoot was 

general ly the  f u l l  sweep of t h e  sextant .  I f  you watched t h e  

s t a r  acqu i s i t ion  i n  the  sextant  you would see  t h e  s t a r  swing 

back. It would bounce. It would take  th ree  o r  four  sweeps 

before it got down t o  keeping it within t h e  cross h a i r s  i n  

the  sextant .  That seemed t o  ge t  progressively worse through- 

out the  mission. A s  soon as you went t o  MANUAL, it damped 

t h e  motion immediately. The op t i c s  d r i f t  i n  MANUAL, CMC and 

MANUAL, RESOLVE and DIRECT. The d r i f t  i s  a g rea t  dea l  more 

i n  RESOLVE. There was no way I could f i n d  any combination 

t h a t  would no t  have d r i f t  i n  both the  sha f t  and t h e  trunnion.  

We got  i n t o  a discussion about t h i s  p r e f l i g h t .  They s a i d  i f  

I went t o  MANUAL it would not  move. But it  does. I wrote 

down how much it d r i f t s  i n  the  F l igh t  Plan. 



MATTINGLY The o the r  t h i n g  on t h e  o p t i c s  i s  ti:?' t h e  eyepiece2 back o f f .  
(CONT'D) 

I th ink  t h a t  i s  unforgiveable .  

YOUNG They f l o a t  o f f  and go somewhere. 

MATTINGLY You c a n ' t  a f fo rd  t o  loose  t h e  eyepiece.  This  i s  t h e  eyepiece 

t h a t  goes on t h e  removable p a r t .  

YOUNG They d id  t h a t  on Apollo 10. They s a i d  they  were going t o  

g lue  them on s o  it would never happen. 

MATTINGLY The jam nu t s  were s o  t i g h t  I couldn ' t  g e t  them loose .  They 

weren ' t  ho ld ing  t h e  o p t i c s  i n .  The eyepiece screws on t o p  

of t h a t  and i t ' s  f r e e  f l o a t i n g .  If you jam it down t h e  l i t t l e  

eyecup would be po in t ing  someplace where your eye i s n ' t , ,  

Char l ie  found t h e  t e l e scope  eyepiece f l o a t i n g  around one n i g h t .  

I taped  them, bu t  it doesn ' t  work because t h e  t ape  i s  no t  very 

s t i c k y .  

The t ape  j u s t  i s n ' t  t h a t  adhesive t o  t h a t  metal .  La t e r  I had 

t r o u b l e  wi th  t h e  focus on both t h e  sex tan t  and t h e  t e l e scope .  

S t u  had asked me t o  look a t  t h e  s e x t a n t  image, because he 

s a i d  h i s  was fuzzy. I found t h a t  I could make mine fuzzy by 

defocusing it. I had t h e  f e e l i n g  t h a t  I had cranked t h e  focus 

down as  f a r  as it would go. I had run i n t o  t h e  s t o p  and it 

hadn ' t  q u i t e  c l ea red  up t h e  image - l i k e  I needed t o  go another  

t u r n  on t h e  ad ed. I f  you backed it o f f  



MATTINGLY a t u r n  it got very fuzzy and it sounded t o  me l i k e  what S tu  
(CONT'D)  

had described.  So I screwed it a l l  t h e  way down and it s tayed 

i n  focus because I could jam it aga ins t  t h e  end. The t e l e -  

scope focus was a l i t t l e  b i t  b e t t e r  and it wasn't  jammed 

agains t  t h e  c u t .  I had t o  t ape  it. Even underneath t h e  t ape  

it backed o f f  - i t ' s  a p r e t t y  s e n s i t i v e  focus. I n  luna r  o r b i t ,  

I was unable t o  see s t a r  p a t t e r n s  i n  t h e  te lescope  a t  n igh t  - 
i n  t h e  double umbra. 

YOUNG Black n ight .  

MATTINGLY You've got t o  be able  t o  see  them i f  t h e y ' r e  t h e r e .  They 

weren't  t h e r e ,  and I thought we had reproduced t h e  Apollo 1 5  

problem. Af ter  I not iced  t h i s  a couple of t imes I went back 

and played with it. I played with t h e  focus and apparently 

my problem was t h a t  it has unfocused i t s e l f .  When I focused 

it the re  was apparently enough concentrat ion of l i g h t  then 

t h a t  I could see  s t a r s .  When they  were out of focus,  I d i d n ' t  

see  anything. When I focused it up, t h e  star p a t t e r n  j u s t  

popped out ,  and they were b e a u t i f u l .  It could e a s i l y  happen. 

I had t h e  t h i n g  taped and I thought it was i n  p lace .  J u s t  a 

small  amount of movement w i l l  make it unfocus. 

YOUNG We never had any problem wi th  t h a t  on Apollo 10. We could 

see  a l l  kinds of s t a r  p a t t e r n s  up t h e r e  a t  n igh t .  



MATTINGLY I j u s t  made it a p r a c t i c e  a f t e r  t h a t  t o  always check t h e  focus ,  

and. then  it was okay. You need t h e  t e l e scope  r i g h t  now, not  

a f t e r  30 minutes of looking f o r  t h e  eyepiece.  

YOUNG I don ' t  want t o  t e l l  you t h i s  bu t  i t ' s  t h e  t r u t h .  I went t o  

s l e e p  one n igh t  j u s t  before  Ken d id .  While I was a s l eep  t h e  

p l a t fo rm r e a l i n e d  i t s e l f  i n t o  coarse a l i n e .  Ken f i x e d  it 

and I never  woke up. I never  knew anything about it u n t i l  

t h e  next  day. Couldn't  be l i eve  it. 

MATTINGLY It was t h e  last  t h i n g  we had t o  do on t h e  p r e s l e e p  c h e c k l i s t  - 
t ake  t h e  voice mode o f f .  John crawled back i n t o  t h e  couch - 
f l o o d l i g h t s  were a l l  on. I w a s  going t o  look at something 

i n  t h e  o p t i c s  and I s a i d ,  hey John,  t u r n  t h e  voice  mode o f f .  

There was no sound. I looked back and o ld  John looked l i k e  

a  dead man. A l l  t h e  f l o o d l i g h t s  were on. About t h a t  t ime,  

t h e  master  alarm came on and t h e  world tu rned  upside down. 

We t a l k e d  t o  t h e  ground f o r  an hour about it. We rea l igned  

t h e  platform. John never  b a t t e d  an eyelash.  I f i n a l l y  

reached over and tu rned  a l l  t h e  f l o o d l i g h t s  o u t ,  wrote him 

a note  and s tuck  it i n  f r o n t  of  him and went t o  bed. 

YOUNG I got  up t h e  next  d w  and read  t h e  note .  I thought ,  Ken has 

got  t h e  s i c k e s t  sense of humor of  any guy I ' v e  eve r  seen i n  my 

l i f e .  He t o l d  me t h e  p la t form f a i l e d  t h a t  n igh t .  He must have 

sat up all n i g h t  t h ink ing  t h a t  up. Then I c losed  it up and 



YOUNG thought - w a i t  u n t i l  he wakes up. Boy, what a  sense of humor. 
( CONT'D) 

He's worse than  me. It  w a s  t r u e ,  I couldn ' t  b e l i e v e  it. 

( ~ a u ~ h t e r )  Tha t ' s  funny. 

MATTINGLY I t h i n k  you were t i r e d .  ( ~ a u ~ h t e r )  

YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

DUKE 

YOUNG 

I r e a l l y  s l e p t  good t h a t  f i r s t  3 o r  4 hours.  I r e a l l y  s l e p t  

good. 

Tha t ' s  r e a l l y  t h e  only systems problem we had on t h e  way out .  

Yes. That happened t h e  second n i g h t .  

The ground s a i d  expect  t h e  SPS l i g h t  during t h a t  f i r s t  

midcourse. Sure enough t h e  SPS l i g h t  came on due t o  t h e  

ox id i ze r  s i d e  being h igh ,  210. 

Never went on again.  

During t h e  burns ,  t h e  p re s su res  were where they  s a i d  they  

would be. It was f i n e  during t h e  burns.  Comm worked g rea t  

t h e  whole way. 

Ground handling of comm a t  n igh t  was r e a l l y  good. I had a  

headset  on many t imes and I never  heard it.  I t h i n k  I was 

j u s t  as leep .  They used t o  wake me up on Apollo 10.  They 

never  d i d  t h i s  t ime. They s tayed  ahead of it t h e  whole t ime 

t h i s  t ime.  



DUKE They s a i d  they  l o s t  comm wi th  us  once bu t  they  d i d n ' t  wake 

me up. 

YOUNG Pass ive  Thermal Control .  Ken g e t s  an a t t a  boy f o r  t h a t .  He's 

t h e  only guy t o  eve r  s e t  up pas s ive  thermal  c o n t r o l  c o r r e c t l y  

t h e  f i r s t  t ime,  and every t ime.  It was b e a u t i f u l .  

DUKE R i  ght  on. 

YOUNG It r e a l l y  worked good. L e t ' s  say  something about LM Ing res s  

which s o r t  of got  us o f f  t h e  f i r s t  days t ime l ine .  When Ken 

was down doing t h e  naviga t ion  s i g h t s ,  I was looking out h i s  

window. I was s i t t i n g  t h e r e  watching. A l l  of a  sudden t h e  

s t u f f  was s o r t a  f l o a t i n g  o f f .  I saw it coming out from be- 

h ind  t h i s  p l ace  t h a t  we t r i e d  t o  p o i n t  out  t o  you on t h e  TV, 

when we got  t h e  TV on it. I saw t h i s  s t u f f ' s  coming out l i k e  

something i s  shoot ing it out of t h e r e .  I was a s  nervous a s  

a  c a t .  Didn ' t  I show it t o  you guys? 

DUKE I saw it from my s i d e .  

YOUNG You d i d n ' t  s ee  it though, Ken? 

MATTINGLY No. 

YOUNG Char l ie  saw it. It was d i r e c t i o n a l .  So I f igu red  t h e  only 

t h i n g  it could b e  was t h a t  something was making it s q u i r t  out 

of  t h e r e .  Yo n  t h e  world when you can 



YOUNG 
( CONT 

look a t  something and see it leaking.  I wondered i f  t h e r e  
' D )  

was some valve we could shu t ;  now was t h e  time. We went 

i n t o  t h e  LM and powered up t h e  TM, and they  d i d n ' t  see a  

th ing .  I n  f a c t ,  we turned on t h e  RCS gages and we d i d n ' t  

see anything. 

DUKE Nominal. 

YOUNG Boy, I don ' t  know what it i s .  It could have been a  t h r u s t e r  

down i n  t h e r e ,  but  I don ' t  know why it would come o f f  d i rec-  

t i o n a l  l i k e  t h a t .  Maybe we got some p i c t u r e s  of t h a t .  

DUKE Later  on during t h e  f l i g h t ,  another panel  s t a r t e d  doing t h e  

same th ing .  It was shredding o f f  p a i n t ,  it was a l s o  d i rec-  

t i o n a l ,  but  it was not  as  much as  t h a t  b i g  panel .  

YOUNG When we f i n a l l y  got down on t h e  Moon and looked around a t  

t he  LM, it looked l i k e  a  shaggy dog. We've got  t h e  p i c t u r e s  

he re ,  h a i r  hanging out all over. 

Cislunar  nav and navigat ional  s igh t ings  cos t  us a  hunk of 

time. It got Ken so  f a r  away from t h e  c i s l u n a r  navigat ion 

prel iminary s igh t ings  t h a t  he r e a l l y  d i d n ' t  see but one 

horizon. 

MATTIMGLY There was never any quest ion i n  r q  mind about what t o  mark on. 

There 's  only one t h i n g  you could mark on. 



YOUNG I t ' s  worth a l i t t l e  OJT and no t  waste any more time on it. 

MATTINGLY The au to  maneuvers never  p laced  t h e  spacec ra f t  a t  t h e  sub- 

s t e l l a r  p o i n t .  We took a long  t ime ,  used a l o t  of gas on 

i t ,  bu t  it seemed t o  me t h e r e  wasn ' t  any reason t o  t ake  a 

mark unless  you got it i n  t h e  r i g h t  p l ace .  With t h a t  b i g  

s t a c k  up t h e r e ,  t h a t  can j u s t  t ake  a l o t  of t ime.  

DUKE The procedure t h a t  you used f o r  r ecyc l ing  through P23, i s  

t h a t  a s tandard  procedure t h a t  everybody uses?  

SLAYTON I t ' s p a r t  o f t h e  f l i g h t  d a t a f i l e .  

YOUNG That r e a l l y  saves you t h e  g a s ,  t h e  a b i l i t y  t o  r ecyc le  through 

P23 and g e t  r i g h t  back i n  MARK. Ought t o  r e a l l y  be a gas 

saver .  

Midcourse Correct ion ( ~ x t e r n a l  Delta-V , EMS Delt  a-V , Ullage 

I g n i t i o n ,  Accuracy ) . - a l l  r i g h t  on t h e  money. 

?'he p re s su res  were j u s t  what they  t o l d  us they  would be.  We 

d i d n ' t  n o t i c e  t he  chamber p r e s s u r e ,  l i k e  no one eve r  has 

n.oticed on t h e  s h o r t  burn. The Delta-V counters  were r i g h t  on. 

Did q u i t e  a b i t  of W photography on t h e  way t o  t h e  moon. 

SLAYTON You guys r e a l l y  handled it good. 

DUKE It was a simp 



YOUNG I hope they  g e t  some good photos.  There were some good 

p i c t u r e s  of E a r t h ,  t h a t  would be worth having. One t ime we 

were looking a t  t h e  whole of A u s t r a l i a  - a l l  i n  t h e  c l e a r .  

YOUNG High Gain Antenna Performance nominal t h e  whole way. 

MATTINGLY I wrote down a l l  t h e  notes on t h e  e l ec t rophores i s  demonstra- 

t i o n  i n  t h e  experiments c h e c k l i s t .  

YOUNG Daylight IMU Realign and S t a r  check was nominal. 

MATTINGLY The e l ec t rophores i s  demonstration d i d n ' t  work l i k e  I a n t i c i -  

pa ted  it would. We a l l o t t e d  an hour f o r  it. I. t h i n k  we r a n  

it t h r e e  t imes i n  about 30 minutes .  A s  soon a s  I pu l l ed  t h e  

c los ing  Mylar out  of t h e  way wi th  t h e  knob I got  a s p u r t  of 

s t u f f  t h a t  came out  and h i t  on t h e  f a c e  of t h e  g l a s s  on t h e  

box. Whether t h a t  v i o l a t e d  t h e  i n t e g r i t y  of  t h e  experiment 

I have no idea .  There were bubbles i n  t h e  tubes .  There was 

one bubble i n  each tube .  They t o l d  u s ,  i f  w e  had bubbles ,  

t a p  them out t o  g e t  r i d  of it .  I tapped them, but  I couldn ' t  

g e t  r i d  of t h e  darn t h i n g s .  I t r i e d  shaking t h e  box, t o  put  

some a c c e l e r a t i o n  on it and g e t  t h e  bubble t o  move. I j u s t  

d i d n ' t  have any luck .  

MATTINGLY Then, they  t o l d  us  a f t e r  awhile ,  d o n ' t  worry about it anymore. 

YOUNG They were b i g  bubbles t o o ;  they  were as  b i g  a s  t h e  end of 



MATTINGLY Well it 'll be on t h e  photographic record.  

YOUNG A s  b i g  as t h e  end of  a p e n c i l ,  o r  a s  b i g  as  t h e  end of t h i s  

match t i p .  

MATTINGLY I ' l l  buy tha t , .  I t  f i l l e d  t h e  tube ,  and it was j u s t  about a 

c i r c u l a r  bubble. Hopefully t h e  photographie r eco rd  has a l l  

of t h e  th ings  we s a w .  The experiment was conducted according 

t o  t h e  c h e c k l i s t .  We were i n  PTC. They gave us  something 

l i k e  5 minutes t o  w a i t  a f t e r  we tapped i t ,  and we didn '  t w a i t  

t h a t  long.  We d i d n ' t  because t h e r e  was no motion. The bub- 

b l e s  were s teady  and weren ' t  changing any. So , .  it seemed l i k e  

a reasonable t h i n g  t o  proceed. 

When you've go t  au to  o p t i c s  you've go t  no problems. And when 

you don ' t  have au to  o p t i c s ,  you g o t '  l o t s  of them. 

YOUNG ALFMED Experiment. C h a r l i e ' s  g o t  very  s e n s i t i v e  eyes.  I f  he 

d i d n ' t  g e t  enough d a t a ,  t hey  won' t  ever  g e t  enough d a t a .  He 

was see ing  t h r e e  t o  my one. 

DUKE They looked j u s t  l i k e  t h e  experimenter had descr ibed  p r e f l i g h t  

during our  l i t t l e  b r i e f i n g  with him. They looked exac t ly  l i k e  

t h a t ,  from whi t e  dots  t o  fuzzy l i n e s  t o  s t r a i g h t  l i n e s ,  t o  

fuzzy cloud-l ike haze l i gh tn ing .  They seemed t o  come i n  

ba tches .  Then you wouldn't  s e e  any. Then you would s e e  t h r e e  

o r  fou r  r i g h t  i n  a row. 



YOUNG Well,  you can t e l l  who's t h e  hard-headedest i n  t h e  whole bunch. 

I ' m  t h r e e  t imes as  hard-headed a s  you a r e  and Ken's i n f i n i t e l y  

more hard-headed than  I am. 

DUKE Hopeful ly,  it worked. The motors were d r iv ing  r i g h t ,  t h ings  

sounded r i g h t  on t h e  whole experiment. I t h i n k  t h e  experiment 

worked r i g h t .  We s u r e  gave them a l o t  of s i g h t i n g s .  

MATTINGLY The mechanical p a r t  of t h e  experiment was done proper ly .  I ' v e  

played w i t h  t h e  instrument be fo re .  It d i d  a l l  t h e  r i g h t  

t h i n g s .  I ' m  s u r e  t h e  p l a t e s  r e tu rned  t o  zero when we go t  

through. We took some photographs of t h e  placement on 

C h a r l i e ' s  head from t h r e e  d i f f e r e n t  d i r e c t i o n s  before  and 

af%er. I t h i n k  t h a t  we have it s u f f i c i e n t l y  documented, s o  

t h a t  t hey  can pu t  something toge the r  wi th  it. 

YOUNG I looks l i k e  they  a r e  out he re  i n  f r o n t  of your eye. T h a t ' s  

my s u b j e c t i v e  opin ion ,  I c a n ' t  b e l i e v e  t h a t  they  could be  

back he re  i n  your head. Maybe they  a r e .  

MATTINGLY I t h i n k  i t ' s  a l l  i n  your head. ( ~ a u g h t e r )  

YOUNG No. They're  r e a l .  I never not iced  any d i f f e r e n c e  i n  frequency 

t h a t  I could put  my f i n g e r s  on. It looked l i k e  one of t h e  

p i c t u r e s  of ions i n  a cloud chamber. I t ' s  weird.  I went i n  

t h e r e  s k e p t i c a l  t h a t  I was going t o  s e e  those  t h i n g s ,  because 
0 

I d i d n ' t  s e e  them a t  a l l  on Apollo 10 .  



YOUNG 
( C O N T ' D )  

SLAYTON 

YOUNG 

DUKE 

YOUNG 

DUKE 

MATTINGLY 

DUKE 

YOUNG 

DUKE 

MATTI NGLY 

YOUNG 

MATTINGLY 

YOUNG 

No, I never 

No one ever 

saw any on 10 t h a t  I remember. 

saw any u n t i l  Apollo 11. Then a l l  of a  sudden, 

everybody s t a r t e d  t o  see  them. 

I c a n ' t  c lose  my eyes r i g h t  now and s e e  them. I thought it 

was psychological  a t  f i r s t  . 

Once one catches your a t t e n t i o n ,  t h e y ' r e  t h e r e .  

I saw them on t h e  luna r  su r face  t o o .  

Yes. 

Did you ever  see  them behind t h e  Moon? 

Yes. 

I don ' t  remember. 

I remember t h a t  f i r s t  n ight  s leeping.  I don' t  know where we 

were i n  o r b i t ,  but  I saw them. 

Did you s e e  any when occuted from t h e  Sun? 

I don ' t  remember t h a t .  

I ' m  s t i l l  looking f o r  my f i r s t  one. 

I t h i n k  t h a t ' s  b e a u t i f u l .  I t h i n k  t h a t ' s  g r e a t .  There 's  a  

message r i g h t  t h e r e ,  but  I don ' t  know what it i s .  



YOUNG Cha r l i e  could s e e  s o  many, and Ken d i d n ' t  s e e  any. Whatever 
( CONT'D) 

k ind  of sh i e ld ing  Ken's g o t ,  we b e t t e r  g e t  some more of it. 

MATTINGLY Send me back and s e e  i f  I can s e e  them again .  

YOUNG I knew you were going t o  say t h a t .  

CM/M Delta-P was nominal. I t h i n k  we had a very low l e a k  

r a t e  i n  t h e  Ul. 

DUKE Tight  LM. 

YOUNG We pumped it up i n  accordance wi th  t h e  r u l e s  which changed 

when we were pumping it up t h e r e  once. But it s t i l l  worked 

out  okay. 

MATTINGLY Ul t r a -v io l e t  photography went according t o , p l a n .  For t h e  

r eco rd ,  we d i d  use  a cardboard s h i e l d .  

YOUNG I t h i n k  we had a t i g h t  IM, because every n ight  b e f o r e  we went 

t o  s l e e p ,  we pumped t h e  cabin  up t o  5.7. That would g i v e  you 

a 0.6 o r  0.7 LM/CM Delta-P. The next morning i t ' d  be s t i l l  

t h e  same CM/LM Delta-P. So,  it wasn ' t  l eak ing .  

Removal of Probe and Drogue - Ken f i n a l l y  go t  s o  good at it, 

h e  was doing it i n  mi l l i seconds .  The f o u r t h  t ime w a s  PDI day. 

MATTINGLY Did you ever  sme l l  anything on t h e  i n i t i a l  docking? I never 

did.  



YOUNG I smelled t h e  o ld  burnt m e t a l l i c  smell when I was up i n  t h e  

tunnel .  

MATTINGLY I got  a  d e f i n i t e  f e e l  f o r  t h a t  a f t e r  rendezvous. 

YOUNG I got  t h e  odor when I was i n i t i a l l y  up t h e r e  i n  t h e  tunnel .  

I t ' s  a  standard - don' t  ask me what it i s  -' i t ' s  a  standard 

smell.  

MATTINGLY I don ' t  know, maybe i t ' s  t h e  probe t h a t  we're smelling. 

YOUNG Maybe so.  

MATTINGLY Because it was a  very d e f i n i t e  odor, and I hadn' t  an t i c ipa ted  

it a f t e r  rendezvous. 

YOUNG Yes, maybe so .  I don ' t  th ink  i t ' s  any b i g , t h i n g .  

MATTINGLY Passive Thermal Control,  one more time j u s t  as good as  t h e  

f i r s t  time. 

Sounds ( se rv ice  Module RCS) - I t r i e d  t o  tape  them. So t h a t  

somebody could hear them. 

I couldn' t  ge t  it on t h e  t ape ;  it was jus t  below the  thresh- 

old. I checked it once s p e c i f i c a l l y  during a  midcourse, o r  

maybe it was during one of our rendezvous. I th ink  t h e  simu- 

l a t i o n  a t  t h e  Cape i s  ca l l ed  - our CMS reproduction of t h a t  

i s  probably very good i n  tone ,  but  i t ' s  too  loud. 



YOUNG You a l s o  g e t  t h e  phys io logica l  cue too  t h a t  you don ' t  g e t  i n  

t h e  f ixed  base s imula tor .  

MATTINGLY You g e t  a  very d e f i n i t e  sound when t h e  engine i s  on and s t ays  

on. I not iced  t h a t  during one of these  t r a n s l a t i o n  maneuvers 

when I had a 'chance t o  l i s t e n  f o r  it, and s u r e  enough t h e r e  

i s  a sound t h a t  goes wi th  t h e  t r a n s l a t i o n .  I t ' s  not a s  loud 

as t h e  so lenoids ,  but  t h e r e  su re  i s  a  sound t h a t  goes wi th  

it. But I t r i e d  t o  t ape  it, and I d i d n ' t  g e t  a  t h i n g .  

YOUNG Well, I don' t  know how it helps you i n  t h e  r e a l  world, but  

j u s t  t o  know t h a t  i t ' s  t h e r e  would help you i f  you ever  had 

a s tuck  t h r u s t e r .  But i n  t h e  s imula tor ,  i t  would s u r e  be a  

h e l p f u l  cue t h a t  you had a s tuck  t h r u s t e r .  You're r e a l l y  i n  

t r o u b l e  wi th  s tuck  t h r u s t e r s ,  i n  t h e  CMS because you never 

know t h a t  t h e  th ing  i s  f i r i n g  u n t i l  you've r u n  out  of gas 

almost . 

MATTINGLY But as f a r  a s  motions i n  t h e  CSM, I had t h e  d i s t i n c t  impres- 

s i o n  t h a t  you'd have t o  have an awfully b ig  r a t e  be fo re  you 

would f e e l  it. When t h e  LM' s  on you know motion, because 

t h a t  th ing  heaves and bends, and creaks ,  and t h e r e ' s  no 

quest ion t h a t  'something's happening. I th ink  t h a t  j e t  monitor 

program i s  a very worthwhile th ing .  I su re  was ab le  t o  s l e e p  

a l o t  b e t t e r  knowing it was i n  t h e r e .  



YOUNG Tha t ' s  t h a t  EMP t h a t  tells you when t h e  j e t e  a r e  f i r i n g  when 

you s leep .  

MATTINGLY What it does, it measures when you exceed t h e  dead band by a 

d i s c r e t e  amount. And I thought t h a t  was a super th ing  t o  have. 

YOUNG Rest ing,  Comfort, Housekeeping, and Exercise. 

SLAYTON I th ink  those  th ings  ought t o  be  broken down i n  a l i t t l e  more 

d e t a i  1. 
! 

MATTINGLY Why don ' t  we t ake  them one a t  a t ime,  because t h e r e  a r e  four  

separa te  sub jec t s  t h e r e .  I f  you add hygiene t o  t h a t  w e ' l l  be  

here t h e  r e s t  of t h e  day. 

Sleep,  why don ' t  we t a l k  about t h a t ?  

YOUNG We were r e a l l y  behind t h e  f i r s t  day because. of t h e  e x t r a  

ingress  i n  t h e  LM, and s u i t  doff .  What goes by t h e  board, i s  

your e a t  per iod ,  when you g e t  i n t o  a s i t u a t i o n  l i k e  t h a t  you 

j u s t  fo rge t  t o  e a t  because you c a n ' t .  I f  your IN i s  leaking,  

you a r e  not going t o  s top  t o  grab a b i t e  t o  e a t .  O r  i f  you 

suspect  i t ' s  leaking.  And t h e  next day w e  were behind f o r  

some other  reason: What was i t ?  

MATTINGLY That was t h e  day we went t o  t h e  john. 

YOUNG That 's  r i g h t ,  we went t o  t h e  bathroom. 
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A l l  t h r e e  guys went t o  t h e  bathroom, and you c a n ' t  do it 

simultaneously . 

The f i r s t  t ime i t ' s  going t o  run  you what - 40 minutes ap iece?  

Yes. 

To do it r i g h t .  Once you g e t  good a t  i t ,  you can c u t  t h e  t ime 

down considerably.  

My f i r s t  n i g h t ' s  s l e e p  was miserable .  But a f t e r  t h a t  I was 

s e t t l e d  down and I s l e p t  l i k e  a  baby t h e  r e s t  of t h e  t ime.  

I was r e a l l y  s u r p r i s e d ,  my f i r s t  n i g h t ' s  s l e e p  bas  good, and 

s o  were a l l  t h e  r e s t  of mine, and I c a n ' t  account f o r  it be- 

because I don ' t  remember s l eep ing  very good a t  a l l  on 

Apollo 10.  

The f irst  n i g h t ,  you commented t h e  same a s  I d i d ,  t h a t  you 

saw every hour on t h e  clock.  

Well, a f t e r  t h e  f i r s t  four  I saw every hour on t h e  c lock ,  b u t  

I ' d  wake up and go back t o  s l eep .  

I woke up every hour.  And t h a t  was t r u e  of every n ight  except 

two of them. Only 2 n igh t s  during t h e  mission t h a t  I t h i n k  

I s l e p t  s t r a i g h t  through. And I never f e l t  t i r e d ,  I never 

f e l t  l i k e  I wanted t o  go t o  s l e e p  - t h a t  was t h e  problem. 



MATTINGLY I ' d  l a y  t h e r e ,  and my eyeballs  would be wide awake and my head 
( CONT'D) 

would be thinking about th ings ,  and I guess I ' m  used t o  being 

physical ly a l i t t l e  t i r e d  too.  

YOUNG My r e s t  period t y p i c a l l y  would run 4 t o  5 hours, and sometime 

i n  t h e r e  I would wake up f o r  a  ha l f  an hour and make a head 

run and ge t  a  drink of water ,  and then I ' d  go back t o  s l e e p  

and s l e e p  t h e  r e s t  of t h e  night .  And I don' t  know why, 

because we weren' t  doing any use fu l  work t o  amount t o  anything, 

I didnl  t need t h a t  s leep.  

DUKE You can s i t  i n  a chai r  and not do anything and i f  they keep 

you awake f o r  1 5  o r  16 hours you're going t o  be  t i r e d  and you 

want t o  go t o  s l eep ,  and i t ' s  t h e  same th ing i n  space f l i g h t .  

YOUNG You th ink  s o ,  huh? 

DUKE' Yes. 

Yes, you ' re  burning up ca lo r ies  j u s t  s i t t i n g  i n  t h a t  chai r .  

YOUNG There's a  l o t  of mental exercise t h a t  goes i n t o  some of those  

things.  

DUKE I was t i r e d .  'I w a s  ready t o  go t o  bed every n ight .  



UTTINGLY You didn ' t have any t rouble  , you were able t o  dive under 

the re  and sack out. I j u s t  couldn't  go t o  s l eep ,  and had no 

des i re  t o  go t o  sleep.  

. z .  

YOUNG I - I th ink  it would help f o r  us a l l  t o  have t h e  same place ,  

l i k e  Charl ie was under t he  l e f t  couch. I s l ep t  on t h e  r i gh t  

couch, and Ken s l ep t  i n  t h e  l e f t  couch, and t h a t  was a p r e t t y  

good standard place t o  be ,  because i f  anything came up we 

were r i g h t  t he r e  a t  t h e  FPS and t he  ECS and Ken had it con- 

t r o l l e d  and Charl ie had a place where he could ge t  out of t h e  

way and s leep.  

DUKE It was nice sleeping under t h a t  couch, I appreciate you guys 

l e t t i n g  me have i t ,  because I r e a l l y  enjoyed t h a t .  

MATTINGLY I s l e p t  t he  l a s t  2 nights without t he  sleeping bag. I f e l t  

l i k e  t h e  only advantage t o  t h e  sleeping bag was a way t o  s t ay  

warm. Other than t h a t ,  i f  it was inconvenient t o  ge t  it ou t ,  

you had j u s t  as soon leave it stowed. 

YOUNG Yes, but I r e a l l y  needed it t o  s t ay  warm the r e  a couple of 

times . 

MATTINGLY We ta lked about it before, but I guess each of us has a 

d i f f e r en t  thermostat.  But I f e l t  l i k e  I was a l i t t l e  too  

w a r m  u n t i l  we got i n to  t h e  60-mile o rb i t  around t h e  Moon. 



MATTINGLY And up t o  then,  I f e l t  l i k e  every night  I wished it was a 
CCONT D I 

l i t t l e  cooler .  And a f t e r  t h a t  I needed t h e  sleeping bag 

and my jacket i n  order t o  s t ay  warm enough t o  s leep.  I t r i e d  

a l l  t h e  th ings  Stu had suggested about anchoring your head 

and doing d i f fe ren t  th ings  t h a t  he thought would help.  Charlie 

put h i s  head i n  t h e  sleeping bag. 

DUKE I did ,  and t h a t  worked g rea t  f o r  me. I l i k e d  t h e  bag be- 

cause I f e l t  a l i t t l e  pressure on t h e  head from it, and it 

worked f i n e  f o r  me. 

MATTINGLY I t r i e d  a l l  of t h a t .  None of those th ings  seemed t o  have 

any e f f e c t  on me. 

DUKE I d i d n ' t  wear t h e  covera l ls .  I stayed i n  my long johns t h e  

whole time and was very comfortable i n  t h a t .  But a t  night  

it seemed t o  chil l .down low i n  t h e  spacecraft  down under t h e  

couch, and so I needed a sleeping bag. 

MATTINGLY One other th ing  on t h a t  s leeping - it s o r t  of f a l l s  i n  with 

it. I t ' s  r e a l l y  control led  f o r  t h i s  place,  but I ' v e  always 

badmouthed t h a t  EL. - - 



YOUNG Hey, t h a t ' s  good s t u f f .  

MATTINGLY - - a s  being a waste of t h e  Government's money. But I found 

t h a t  t h a t  instrument panel was j u s t  pe r fec t .  I could t u r n  

t h e  l i g h t s  down so they  d i d n ' t  d i s t u r b  anything, and a l l  I 

had t o  do i s  glance a t  it, and I could read  a l l  t h e  t h i n g s  I 

needed t o  read.  

YOUNG Without waking everybody up. 

MATTINGLY Without waking anybody up. It was t h e r e  a t  i n s t a n t  re f -  

erence - no problem focusing on it. And I r e a l l y  thought 

t h a t  s t u f f  was super.  And I thought t h a t  was r e a l l y  a  good 

t h i n g  t o  have. 

YOUNG Yes. But t h e  t h i n g  t h a t  I th ink  t h a t  a  l o t  of people don ' t  

r e a l i z e ,  t h a t  if anybody moves around i n  t h a t  cockpi t ,  it 

wakes up t h e  o ther  two guys. There 's  a  couple t imes t h e r e  

when I don' t  t h i n k  I woke up Char l ie ,  but every time I reached 

f o r  t h e  water gun, I know I woke up Ken. Every time he 

reached f o r  it he woke me up. 

DUKE That ' s  why we got i n  t h e  h a b i t  of g e t t i n g  a dr ink  and t ak ing  

it t o  bed with us. I th ink  t h a t ' s  a  good idea ,  j u s t  t o  keep 



from reaching over t h e r e  m d  r i d i n g  around the cockpit. Seems 

l i k e  when you bang something you a c t u a l l y  do it on purpose - 
it reverbera tes  t h e  whole cockpit .  We were taking t h e  u r ine  

bags t o  bed with us ,  too  - i n  case you had t o  make a head run. 

One of t h e  th ings  we d idn ' t  do was' wear our couch loops. 

Anytime any one of us would move, it would' swing t h e  couch. 

But i f  it hadn' t  been loose t h e r e  was some dis tance  i n  t h e r e  

where it would have banged. We had it loose  so  we could ge t  

i n  t h a t  382 count ( ? ) .  I th ink  i f  we had put t h e  s t r u t  out 

we might have minimized some of t h a t ,  I don' t  know. 

DUKE Maybe t h i s  i s  t h e  chance t o  mention we need a smaller t r a s h  

bag. The j e t t  bags a r e  . just  monstrous. 

YOUNG And when it g e t s  f i l l e d ,  i t ' s  bigger than 'Ken. 

DUKE And t h e r e ' s  no a i r  r i m  bag, you nGed something about hal f  

t h a t  s i z e  t h a t  you can f i l l  up r e a l l y .  

MATTINGLY Housekeeping i s  probably one of t h e  biggest  th ings .  I t ' s  t h e  

th ing  you don' t  p rac t i ce  enough. 

YOUNG It takes  you a couple of days t o  get  going a t  it. 



MATTINGLY You've got t o  get  i n t o  t h e  swing o t  it. You need t o  plan 

way ahead t o  do th ings  very slowly and t ake  a l o t  of ex t ra  

time s o  you l e a r n  t h e  l i t t l e  d e t a i l s  of housekeeping t h a t  

go on. When we f i n a l l y  learned how t o  e a t ,  we had a system 

where one guy would fill t h e  bags and one guy would cut  them 

open and mash them up. We put t h e  t r a s h  can r i g h t  i n  f r o n t  

us so  t h a t  when you got through t h e  p i l l s  were r i g h t  here  

together .  You put t h e  p i l l  i n ,  drop it i n  t h e  t r a s h  and ge t  

r i d  of th ings  a s  you came across them. 

DUKE That was p r e t t y  e f f i c i e n t .  I th ink we were ea t ing meals i n  

35 minutes or  so and g e t t i n g  it a l l  done. 

MATTINGLY But our f i r s t  meals must have been an hour and a h a l f .  We 

were a l l  over t h e  place. Charl ie  pointed out t h e  t r a s h  cans 

- t h a t ' s  r e a l l y  t r u e .  We s t a r t e d  out using t h e  j e t t  bag 

because t h a t ' s  what we were going t o  throw it away i n .  That 

th ing  i s  j u s t  too  big.  I t ' s  a r e a l  nuisance. You pick up 

a piece of t r a s h  - something f l o a t s  by you and you pick it up. 

You say, I ' l l  throw it i n  t h e  t r a s h  can, but you got t o  go 

over t o  t h i s  b i g  monster and wres t le  with it and a f t e r  i t ' s  

about half  f u l l  you s o r t  of reach a s t a t i c  s t a t e .  Every 

time you open it and put something i n ,  you're going t o  get  

two pieces out .  You want t o  c o l l e c t  enough t o  make it worth- 

while t o  open t h e  bag. 

CONFIDENTIAL 



MATTINGLY 
( C O N T ' D )  

We never r e a l l y  f e l t  l i k e  we used t h e  bottoms of those 

th ings  because they were so  deep and hard t o  get  i n t o .  But 

t h e  idea  of having a s e t  of jaws on t h a t  t h i n g  t h a t  you 

could j u s t  p u l l  open and drop sqmething i n  was r e a l  conven- 

i e n t .  And 1 . t h i n k  maybe something t h e  s i z e  of t h a t  purse you 

guys had i s  a good intermediate t r a s h  bag. 'When I was by 

myself I was using t h e  Volkswagen pouches i n  t h e  LEB, I ' d  

j u s t  f i l l  up one of those  u n t i l  it was f u l l .  When it was 

full ,  I ' d  make one run t o  t h e  t r a s h  can and dump it a l l  i n .  

And t h a t  saved me a l o t  of time. 

YOUNG What you're r e a l l y  saying i s  t h a t  we should have used t h a t  i n  

t h e  f i rst  place.  I don' t  th ink  with t h r e e  guys i n  t h e r e  i f  

you use t h e  Volkswagen pouches - You c a n ' t  use them f o r  

anything e l s e .  

Not only t h a t ,  but  every time a guy goes by h e ' s  going t o  h i t  

them and t h e  s t u f f  w i l l  come tumbling out .  

MATTINGLY I don' t  th ink  t h a t ' s  an adequate so lu t ion ,  but  t h a t  kind of 

approach sure  works a l o t  b e t t e r .  

DUKE An e x t r a  TSB would be n ice ,  because i t ' s  got  t h e  clamp on it. 

W e  could use it f o r  an in ter im t r a s h  bag. I t ' s  deep enough. 



MATTINGLY The amount of t r a s h  i s  r e a l l y  surpr is ing.  We ignored one of 

t h e  th ings  t h a t  kind of caught us l a t e r .  We could have 

kept t h e  s i z e  of t h e  t r a s h  bag smaller ,  i f  we had thought 

about squeezing t h e  a i r  and th ings  out of t h e  food packages 

when we got  through with them. What we were doing i s  j u s t  

taking a food bag, pu t t ing  a p i l l  i n  it, wrapping it up and 

throwing it i n  t h e  t r a s h .  And everyone of these  th ings  with 

some a i r  i n  them i s  bigger than they were packaged i n i t i a l l y .  

DUKE I was squeezing mine down. 

MATTINGLY Well, towards t h e  end I was working r e a l  hard a t  mashing a l l  

t h e  a i r  out of them and r o l l i n g  them up, which made a l o t  

smaller bundle. 

YOUNG A food package i s  6 inches by 4 inches by 3 inches, vacuum 

packed. And a f t e r  you e a t  it it i s  twice t h a t  b ig .  

MATTINGLY By t h e  time you throw i n  t i s s u e s  and a l l  t h e  l i t t l e  miscella- 

neous th ings  t h a t  you never th ink  about, i t ' s  r e a l l y  q u i t e  a 

b i t  of t r a s h .  I j e t t i soned  two j e t t i s o n  bags i n  t h e  LM. One 

of them was a s  f u l l  a s  you could get  it and t h e  o ther  one was 

probably two-thirds t o  three-fourths f u l l .  I have no idea  what 

they weighed. Based on what we saw a f t e r  we got  back it 

probably was a p r e t t y  heavy burden. 



YOUNG Housekeeping. We d idn ' t  allow any time i n  t h e  time l i n e  fo r  
, .. 

t h e  second day when we a l l  had t o  make a head run. That got 

us behind. 

DUKB Every morning when you get  up and every night when you go t o  

bed they have a presleep and a postsleep checkl is t .  But 

t he r e ' s  never any time a l l o t t e d  fo r  t h e  thing.  There needs 

t o  be a period when you get  up i n  t h e  morning, you ought t o  

have 30 minutes from wake-up u n t i l  t h e  f i r s t  word you hear 

from t h e  ground. 

YOUNG They'd say, "Good morning, here1 s your Fl ight  Plan update. " 

Here's your Fl ight  Plan update - where am I - and you're off  

and running. You know t h a t  it took us on t h e  order of 10 t o  

15 minutes t o  prepare t h a t  crew s t a tu s  repor t ,  wr i te  it a l l  

down every morning. We didn ' t  f igure  on t ha t  e i t he r .  

MATTINGLY No one fac tor  you can point your f inger  a t  and say, i f  I 

could eliminate t h i s  I ' d  buy a l o t  of time. I t ' s  jus t  an 

accumulation of a l l  these  things.  You need a chance t o  jus t  

go around and pick up your toys and put th ings  away. There 

jus t  wasn't any time anywhere i n  t h e  Fl ight  Plan t o  do t h a t  

so r t  of thing.  

YOUNG Exercise? 



DUKE We did  it. 

YOUNG There were a couple of periods we missed. 

DUKE We missed a l l  of them t h e  f i r s t  day. 

YOUNG Yes. 

DUKE We wouldn't have missed t h e  f i r s t  day but we had t h e  LM 

problems and t h e  P23s. 

YOUNG There was another period we missed because we were engaged i n  

post EVA or ent ry  stowage. 

MATTINGLY Post-EVA stowage. I th ink I scrubbed one i n  lunar o r b i t ,  

because it was t h a t  o r  go t o  t h e  head. Really I d idn ' t  have 

any choice. In  re t rospect  I don't know how t o  assess  t h e  

value of exercise.  The Exer-genie was the .on ly  p r a c t i c a l  

th ing  I could th ink o f .  We gave a l o t  of thought p r e f l i gh t  

t o  how we could exercise.  

YOUNG I d id  a bunch of big 4s and it worked p r e t t y  good. But I 

could t e l l  I wasn't doing t h e  kind of work I was doing on 

t h e  ground. I subject ively  could f e e l  t h a t .  

MATTINGLY I f e l t  b e t t e r  when I got through, I ' l l  say t h a t  f o r  it. I 

jus t  had a b e t t e r  fee l ing,  but I jus t  can ' t  bel ieve t h a t  t he  



MATTINGLY amount of exerc ise  I had j u s t i f i e d  30 minutes. I r e a l l y  
(CONT'D)  

t h ink  I ' d  have been j u s t  a s  wel l  of f  t o  j u s t  forget  t h e  whole 

th ing.  

DUKE Well, I got  my heartbeat  up t o  100 o r  so,  but t h a t ' s  about 

t h e  max you could do was a hundred. 

YOUNG They s a i d  I got  mine up t o  114 one time. 

MATTINGLY I question t h a t ,  because I had j u s t  checked it. I f  you go 

out t h e r e  and work up a sweat, r e a l l y  do exerc ise  l i k e  you 

ought t o ,  t h e  ECS w i l l  not handle t h a t  kind of a load.  The 

ECS i s  marginal. I t ' s  designed f o r  th ree  marshmallows laying 

the re .  It i s n ' t  designed f o r  you t o  go out and do any 
i 

exercise.  The o ld  Exer-genie g e t s  hot .  I guess i t ' s  not 

going t o  s t a r t  any f i r e s ,  but I j u s t  don' t  , l i k e  reaching , 

over t h a t  b ig  heat s ink.  

YOUNG I t ' s  t h e  b a r r e l  t h a t  g e t s  hot .  That heat has got t o  go some- 

where, I guess. 

MATTINGLY Charl ie ,  d id  t h a t  th ing  cool  off  f a s t e r  when you put it on t h e  

bulkhead? We should have measured t h a t .  

DUKE We d idn ' t  measure t h e  time, Ken. 



MATTINGLY But it was hot t o  touch and t h a t  b a r r e l  got p r e t t y  hot .  The 

o the r  th ing  I worried about was laying t h e r e  and banging 

i n t o  th ings .  Because you can ' t  do any reasonable exerc ise  and 

maintain your body posi t ion .  

DUKE You know what we should have done, I th ink  - - put t h e  couches 

i n  t h e  180 posi t ion .  

MATTINGLY You're always banging i n  t o  th ings  when you do t h a t .  Kick 

t h e  op t i cs .  I found working i n  t h e  center  couch i s  t h e  bes t  

place,  I could get  i n  the re  p r e t t y  well .  

YOUNG But even then,  i f  you strapped yourself  i n  t h e  center  couch 

and did  a big 4 ,  you would probably be a l l  r i g h t ,  because 

you a r e  res t ra ined .  

MATTINGLY No, s t i l l  kick t h e  opt ics .  

YOUNG Don't want t o  kick t h e  op t i cs .  

MATTINGLY Always have one eye open f o r  what you're doing. 

YOUNG What I ' m  r e a l l y  sorry  about i s  t h a t  we couldn' t  do them i n  an 

uninterrupted fashion. I ' d  s t a r t  my exerc ise  period and get  

t h e  ISS l i g h t  on t h e  way back. It r e a l l y  slows your exerc ise  

down. They've got t o  handle t h e  biomed harness a l i t t l e  

b e t t e r  from t h e  ground standpoint .  On occasion, they wanted 



YOUNG u s  t o  put  it on and t a k e  it o f f  wai t ing  u n t i l  a f t e r  you got  
(CONT 'D ) 

t o  t h a t  p l ace  i n  t h e  F l i g h t  Plan before dec id ing  what t hey  

wanted t o  do. Ken had j u s t  taken h i s  o f f ,  because he w a s  

going t o  be o f f  t h a t  n i g h t ,  bu t  C h a r l i e ' s  wasn ' t  read ing  r i g h t .  

So t h e  ground c a l l s  up and says ,  okay, we 're  going t o  watch 

Ken's. He had j u s t  taken it o f f .  To put  it back on i s  15  t o  

20 minutes of p l ay ing  wi th  these  l i t t l e  s t i c k y  th ings  i n  zero  

g r a v i t y .  They j u s t  don ' t  hang i n  t h e r e  very  good, t hey  f l o a t  

a l l  over t h e  p lace .  It seems t o  me t h e  dec i s ion  t o  watch 

somebody ought t o  be made long enough ahead i n  t h e  F l i g h t  

Plan s o  t h e  guy can be expect ing it, and doesn ' t  cos t  u s  

1 5  minutes which we don ' t  have. 

MATTINGLY Well, we r e a l l y  s tayed  on t h e  schedule except f o r  t h & t  one 

n igh t .  A s  f a r  a s  I ' m  concerned I ' d  keep t h e  th ings -on  r a t h e r  

than go t o  a l l  t h e  Mickey Mouse of  changing them. 

YOUNG The t h i n g  t h a t  bo thers  you about t h e  biomed i s  t h o s e  b i g  

f l a t  patches.  I f  you could l e a v e  those  o f f  - 

DUKE Tha t ' s  an ind iv idua l  t h i n g ,  now. The sensors  bothered me. 

I ' v e  got  t h e s e  l i t t l e  round b l i s t e r s  where t h e  sensors  were. 

YOUNG I do too .  



6-34 

DUKE The b i g  t a p e  i s  i t c h y  but  t h e  b l i s t e r s  came from t h e  senso r s .  

I n  my case ,  it was necessary f o r  me t o  dof f  mine. My only  

complaint was t h a t  t h e r e  was 2 minutes i n  th'e F l i g h t  P l an ,  

LMP don biomed, CMP dof f  biomed. Well, you c a n ' t  do it i n  

2 minutes.  You need 20. 

MATTINGLY You can do it i n  15  i f  everything works p e r f e c t l y ,  b u t  you ' r e  

r e a l l y  making a mistake t o  count on l e s s  t han  20. 

YOUNG Well, t h e  f i r s t  t h i n g  you have t o  do i s  f l o a t  over and g e t  

t h e  medical k i t ,  which means everybody has t o  s t o p  while  

you ' r e  doing it, o r  e l s e  t hey  have t o  reach  down and g ive  it 

t o  you. I t ' s  not  a l l  i n  t h e  same p l ace  i n  t h e  medical k i t .  

The biomedical s t u f f  i s  i n  one s i d e  and you have t o  t u r n  it 

over and g e t  it out  of  t h e  o t h e r  s i d e .  Then you have t o  put 

t h e  l i t t l e  sensors  i n  t h e  l i t t l e  boxes. Then you have t o  r i p  

o f f  t h e  o l d  and pu t  on t h e  new t a p e s  and s t i c k  t h e  t h i n g  on 

you. Doesn't  sound l i k e  it t a k e s  1 5  minutes ,  bu t  t h a t ' s  what 

it was running us.  

MATTINGLY Using those  t a t t o o s  a s  a way of  knowing how t o  p l ace  t h i n g s  

i s  a waste of  t ime.  I used t h e  Pen-tel .  I wouldn't  con'sider 

doing it any o t h e r  way. I never had t ime t o  look f o r  t h a t  

s t u f f .  



YOUNG The only  way I could g e t  them on t h e  t a t t o o  was i f  Cha r l i e  

helped me put  them on. 

DUKE I d i d  it wi th  a  mir ror  and it worked f i n e  f o r  me. 

YOUNG The biomed donning and do f f ing  schedule should be done well 

ahead, so  t h a t  one guy h a s n ' t  taken h i s  off 'when they  s t i l l  

want t o  look a t  it. They j u s t  s o r t  of a r b i t r a r i l y  came out 

and s a i d  C h a r l i e ' s  i s  no t  working, w e ' l l  watch Ken. Ken had 

a.lready taken h i s  o f f .  We d i d n ' t  want t o  argue wi th  them, 

b u t  we d i d n ' t  have t h e  15 minutes a v a i l a b l e  f o r  t h a t .  

MATTINGLY One t ime they  c a l l e d  me dur ing  luna r  o r b i t  and s a i d  t h a t  I 

was g e t t i n g  a  noisy s i g n a l .  They wanted m e  t o  c h a n g e ' i t .  I 

ignored it f o r  one r e v ,  because t h e r e  wasn ' t  any p l ace  i n  

t h e r e  t o  do it.  They bugged me on t h e  next r ev .  I had t h e  

d i s t i n c t  impression t h a t  i f  I ignored it one more r e v  t h a t  I 

was going t o  be t a l k i n g  t o  Chris  o r  somebody. So I went ahead 

and d i d  i t ,  b u t  it r e a l l y  f r o s t e d  me. I d i d n ' t  go t o  t h e  

Moon t o  change biomed senso r s ,  and I t h i n k  t h a t  s o r t  of t h i n g  

ought t o  be put  i n  some kind of  proper pe r spec t ive .  If t h e r e ' s  

a hardware malfunct ion o r  i f  you g e t  a  s c ra t chy  sensor  o r  

s i g n a l ,  t h e r e ' s  got  t o  be some judgment about when i t ' s  worth 

breaking i n t o  your t ime l i n e  t o  r e p l a c e  it. 



"i )IJNG Right i n  t h e  p re s l eep  c h e c k l i s t  t h e r e  ought t o  be  a check f o r  

t h e  guy t h a t ' s  on biomed, a biomed sensor  check. From then  

o r ,  i f  it craps  out  completely,  they  ought t o  l e a v e  you a lone ,  

because they  c a n ' t  wake you up t o  do it.  One n ight  I was 

supposed t o  be on biomed t h e  whole ni-ght. When 1 got  up t h e  

next morning they  s a i d  we d i d n ' t  read  your biomed. I d o n ' t  

know why they  d i d n ' t  read it, but nobody e l s e  asked me t o  check 

it be fo re  I went t o  s l e e p  t h a t  n i g h t .  I f  t hey  r e a l l y  want t o  

s e e  it they  ought t o  have bugged us  before  we went t o  s l e e p .  

Sirn door j e t t .  We saw it.  

J l  '-lr-'- . You can Inear it .  

The Apollo 1 5  guys s a i d  they  never heard i t ,  but  I t h i n k  t h a t ' s  

because they had t h e i r  helmet and gloves on. 

YQUNG The o the r  two LM checkouts were nominal. 

Concerning PTC, you ought t o  stow t h e  o p t i c s  t o  g e t  t h e  l i g h t  

out of t h e  cockpi t .  Everytime you go around t h e  l i g h t  comes 

through t h e  t e l e scope  and l i g h t s  up t h e  whole cockpi t .  I 

knew t h a t  from Apollo 10 .  

IriI 'TINSLY I ' d  l i k e  t o  g ive  them an " a t t a  boyt1 f o r  those  window shades.  

YOUNG They r e a l l y  work - work good - t h a t ' s  another  f i r s t .  



MATTINGLY They d i d  a good job on t h a t .  

YOUNG The gas s epa ra to r  on t h e  water gun leaked p r e t t y  bad. 

MATTINGLY There were two gas s e p a r a t o r s ,  t h e  s tandard  c i g a r  s epa ra to r  

t h a t ' s  been c a r r i e d  b e f o r e ,  and we had t h e  new one - t h e  

p l a s t i c  t h e  Lexan new type .  I t h i n k  we should have gone 

back and taken  t h e  gas s epa ra to r  o f f  l a t e r  i n  t h e  f l i g h t ,  

because we pu t  it on when we were g e t t i n g  gas .  That was t h e  

day be fo re  LO1 o r  t h e  day of LOI, I don ' t  remember which. I t  

was when Ce were g e t t i n g  ready f o r  t h a t  Skylab meal when we 

f i r s t  no t iced  we were g e t t i n g  gas i n  t h e  r e g u l a r  food p o r t .  

We put  t h e  c i g a r  on and i n i t i a l l y  got  a  l o t  o f  gas .  I t h i n k  

t h a t  was j u s t  purging t h e  gas t h a t  was a l r eady  i n  t h e  c i g a r .  

Af t e r  t h a t  it seemed t o  work p r e t t y  good. You always got  more 

gas i n  t h e  ho t  water t han  i n  t h e  co ld  water .  But once we 

s t a r t e d  being a  l i t t l e  slower about g e t t i n g  t h e  water out  t h e  

gas accumulation decreased,  a l s o  when we s t a r t e d  g iv ing  t h e  

water  guns more time. 

The only r e a l  drawback t o  t h e  c i g a r  was t h a t  i f  you fo rgo t  t o  

-put t h e  l i t t l e  p l a s t i c  cap on t h e  bottom of i t ,  you were going 

. to g e t  water ,  and you could r e a l l y  ge t  a  l o t  o f  water out  of 

it .  A l l  you do i s  put  t h a t  cap on t h e r e  and t h a t  seems t o  

s e a l  it. I never saw any water come out  around t h a t  cap. 



MATTINGLY But i f  you forgot  t h e  t h i n g  j u s t  f o r  a few minutes ,  a  b i g  
( c o ~ ~ T ' D )  

bowl of water  could c o l l e c t .  I t h i n k  we have some p i c t u r e s  

of  t h a t  t o  show what it looks l i k e  and where it goes.  We'd 

put  about t h r e e  sho t s  of  water  i n t o  i t  and nothing came ou t .  

I guess t h a t ' s  when Char l ie  no t iced  t h a t  t h e  t h i n g  was cracked 

across  t h e  top .  I guess it s t a r t e d  t o  put  water ou t  of t h a t  

crack.  

We never got  any water out  of t h e  bottom. Water d i d  not  come 

out t h e  gas s epa ra to r  p a r t  e i t h e r .  It a l l  came out  of t h e  

crack.  When we took it o f f ,  you could f i n d  out where t h e  

water had been because it a l l  compressed i n s i d e  t h e r e .  So, 

we j u s t  bundled t h a t  one up i n t o  t h e  bag and pu t  it back i n  

stowage and never played wi th  it aga in .  

YOUNG I thought t h e  gas s epa ra to r  worked p r e t t y  good. 

MATTINGLY We never d i d  have a  l o t  o f  t r o u b l e  wi th  gas .  I would s p i n  

bags and look a t  it and I was g e t t i n g  maybe 10  percent  volume. 

YOUNG I t h i n k  1 0  t o  15 percent  of t h e  s t u f f  i n  t h e  bags was gas .  

MATTINGLY Cold water i s  a  l i t t l e  b e t t e r .  

YOUNG And it va r i ed .  Some bags seemed t o  have l e s s  gas i n  them than  

o t h e r s .  Don't ask me t o  exp la in  t h a t .  



MATTINGLY I t h i n k  t h e r e ' s  something i n  t h e  way. You p u l l  them out  and 

r e l e a s e  it. It s q u i r t s  an ounce i n  t h e r e .  

YOUNG I t h i n k  you ' re  g e t t i n g  gas i n  it. 

MATTINGLY I d o n ' t  understand how it does but  i n i t i a l l y  we were i n  t oo  

b i g  a hur ry .  A s  soon a s  t h a t  t h i n g  would pbp i n ,  we'd p u l l  

it back out  f o r  another  s h o t .  I n  f a c t ,  Cha r l i e  was pushing it 

i n  t h e r e  f o r  a while .  When we were doing t h a t  we had our  gas 

problem. When we went back t o  t ak ing  our  t ime and l e t t i n g  

t h e s e  th ings  run t h e i r  f u l l  course ,  we d i d n ' t .  I t h i n k  t h e r e  

may be something i n  t h e  technique on how you use  those  t h i n g s .  

Maybe you can induce some gas from t h e  cockpit  and around 

t h a t  l i t t l e  plunger i f  you push it too  f a s t .  Af t e r  t h a t  we 

s t a r t e d  g e t t i n g  uniform q u a n t i t i e s  of  water .  For a while  

t h e r e  we were g e t t i n g  d i f f e r ences  i n  quan t i t y  between t h e  

ho t  and t h e  co ld  ounce. Af te r  we f i n a l l y  got  on t o  it we 

were g e t t i n g  very s i m i l a r  q u a n t i t i e s  ou t  of both guns. I 

t h i n k  we were inducing a l o t  o f  t h a t  gas by pushing on those  

water  pane ls .  

YOUNG These a r e  system anomalies. - t h e  broken c h l o r i n e  ampule, 

remember t h a t  one? 



MATTINGLY There was nothing t h a t  caught my eye i n  p u t t i n g  it i n  o r  I 

probably wouldn't have t r i e d  it. A t  t h e  t ime I squeezed t h e  

ampule down and s t u f f e d  it i n ,  I d i d n ' t  f e e l  anything ab- 

normal. When I pu l l ed  it o u t ,  it was obvious t h a t  it had 

broken. We had a l o t  of ch lo r ine  i n  t h e  ... 

YOUNG Chlorine t u r n s  your hands whi te  a s  everyone knows. 

I was concerned t h a t  I had g o t t e n  some chi-orine i n t o  t h e  

system s o  I wanted t o  pu t  some b u f f e r  i n .  This  was my mis- 

handl ing of t h e  b u f f e r .  I d i d n ' t  pu t  it i n  completely.  I 

d i d n ' t  jam down on t h e  b u f f e r  ampule because I had j u s t  broken 

one. I was a f r a i d  t o  squeeze down on t h e  e j e c t o r  t o o  hard 

t h e  second t ime.  I t h i n k  Tony i s  r i g h t .  I d i d n ' t  have t h e  

plunger down t i g h t  and a s  soon a s  I opened t h e  va lve  going 

i n t o  t h e  p o r t ,  it came back and it went out  t h i s  r e l e a s e  

p o r t s  on t h e  s ide .  Tha t ' s  when we thought we had a septum 

nut t h a t  had come loose .  I n  f a c t  we r e a l l y  d id  not .  

YOUNG We had a l o t  of water t h e r e  a f t e r  a while  because we were 

mopping up a t  a p r e t t y  good r a t e .  

PATTINGLY We went back and put  i n  another  b u f f e r  ampule and it a l l  

worked f i n e .  

The u r i n e  c o l l e c t i o n  i s  no problem because we do t h a t  f o r  

t h e  whole mission any way. 



DUKE We j u s t  forgot  t o  time it sometimes. 

YOUNG I t ' s  very d i f f i c u l t  t o  time u r ine  i n  t h e  dark i f  you don ' t  

want t o  wake up your buddies. 

MATTINGLY You can t ime .  i t ,  but  what a r e  you t iming? 

Who knows? 

YOUNG Another th ing  i s  those  Gemini bags have a  nonrepeatable 

backpressure on them and you a r e  not going t o  u r i n a t e  so  f a s t  

t o  l eak  around t h e  s e a l .  You a r e  going t o  slow it down and 

t h e n  i f  you u r i n a t e  a s  f a s t  a s  you want t o  and you have a  

s tuck  valve you have ur ine  a l l  over t h e  cockpit .  

YOUNG So t h a t  time i s  inva l id .  It couldn ' t  be r i g h t .  

MATTINGLY I wouldnl t .dare  l e t  t h a t  t h i n g  run f r e e .  You have t o  make 

su re  t h a t  t h e r e  a r e  no l eaks .  It seems t o  me t h a t  t h e  t iming 

i s  j u s t  r id i cu lous .  

YOUNG I ' m  not  su re  t h a t  you can properly time your s t a r t  and s t o p  

t imes with a  ur ine  bag l i k e  t h a t .  

MATTINGLY I always had some quest ion i n  my mind when it stopped. 

YOUNG Yes. 

MATTINGLY I couldn ' t  be su re .  



DUKE I t h i n k  a l l  I got  was t h e  bag p re s su re  from t h e  valve.  

MATTINGLY I was j u s t  never su re .  

DUKE I had t h e  same f e e l i n g .  It was a guess wi th  me. 

YOUNG We were unfor tuna te  i n  t h a t  we had t h e  medical  requirements 

document i n  t h e  F l i g h t  Plan.  Suppose you got  up i n  t h e  middle 

of  t h e  n i g h t ,  every t h i n g  i s  dark .  The medical requirements  

document where you l o g  t h e  u r i n e  i s  i n  t h e  F l i g h t  P lan  and 

it i s  i n  t h e  dark.  You have t o  f l o a t  over t o  i t ,  break  t h e  

F l i g h t  P lan  loose  from where you have it stowed, t u r n  on some 

kind of  l i g h t  -which would wake everybody up - and l o g  i n  

t h e  u r ine .  I f  you d o n ' t ,  you ' r e  going t o  f o r g e t  it .  

It seems t o  me you ' r e  compromising more than  you ' re  g e t t i n g ,  

from an ope ra t iona l  s tandpoin t .  

MATTINGLY That happened t o  us  i n  t h e  daytime. The F l i g h t  P lan  was 

always busy. Somebody w a s  always us ing  it f o r  something. It 

was very seldom t h a t  you could s t o p  and e i t h e r  l o g  your food,  

o r  u r i n e ,  o r  f l u i d ,  o r  anything.  That wasn ' t  a convenient 

p l ace .  I t h i n k  maybe we could have broken it out  and put  

t h a t  i n  a s epa ra t e  p lace .  That would have solved a l o t  o f  

our problems. It seemed t o  me t h a t  j u s t  having t o  do something 

l i k e  t h a t  ... your e f f o r t .  It sounds s i l l y  t o  say  t h a t  w r i t i n g  

down that I had a cup of co f f ee  and two graham crackers  took up 



MATTINGLY much of my time but when you have enough th ings  t o  do t o  
(CONT'D) 

keep busy a l l  day t h a t ' s  j u s t  one t h i n g  t h a t  you can t e l l  

con t r ibu tes  nothing. I t ' s  j u s t  a  r e a l  nuisance t o  go through 

it and I r e a l l y  c a n ' t  expla in  why it i s  such a  nuisance. But 

it su re  was. . 

DUKE What we f i n a l l y  ended up doing was i n  t h e  nornings,  i f  w e  

had t h e  time - i n  t h e  post-s leep check l i s t  - t o  ge t  t h a t  

a l l  done. I f  t h e  ground wouldn't t a l k  t o  you a t  t h i s  time 

t h a t  would be t h e  place t o  br ing  a l l  t h a t  up t o  da te .  

MATTINGLY I couldn' t  always remember what I had t h e  o ther  day. Every 

t ime you g e t  a  s q u i r t  of water ,  you guess how many ounces you 

g e t  with each dr ink .  

DUKE We haven't  even discussed t h a t  p a r t .  

I t h i n k  t h e  medical p a r t  of t iming t h e  u r ine  was use le s s  and 

t iming t h e  water was a  pain i n  t h e  r e a r  end. We never d i d  

it. We j u s t  squ i r t ed  it i n  our mouths and guessed how much 

we had. 

MATTINGLY And I ' m  su re  we overguessed. 

DUKE I t ' s  j u s t  a  pa in  t o  f i l l  those bags. Once you open them, they 

leaked a t  t h e  end. If you d i d n ' t  want t o  dr ink  it a l l ,  you had 

a  leaky bag. 



MATTINGLY I j u s t  don ' t  t h ink  t h a t ' s  a  good way t o  l o g  normal funct ions .  

I f  t h e  guys t h a t  come up with t h e s e  ideas  would j u s t  walk 

around and t r y  t o  do a  day ' s  work and not  l e t  t h e i r  logging 

i n t e r f e r e  with them, they 'd  understand. 

YOUNG They wouldn't dr ink  a  h e l l  of a  l o t  of  co f fee ,  I ' l l  t e l l  you 

t h a t .  

MATTINGLY It j u s t  g e t s  you t o  t h e  p lace  where i t ' s  t o o  much t r o u b l e  t o  

do it.  

I t ' s  constraining.  When you ' re  doing something and a l l  of a  

sudden you have t o  s t o p  t o  u r i n a t e  t h e  next th ing  you don' t  

want t o  have t o  do i s  reach f o r . t h e  F l igh t  Plan. You may be 

ope ra t iona l ly  constrained a t  how much time you have t o  u r i n a t e  

any way. 

DUKE You're r i g h t .  As it turned out none of us went more than  

t h r e e  times a  day any way. 

MATTINGLY Always a t  t h e  wrong time. 

DUKE It was locked. 

MATTINGLY It was j u s t  amazing t o  me. It was almost a  d i r e c t  opposi te  

of d i u r e s i s .  


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































