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EVANS look out and almost see cons te l l a t ions  as w e l l  as you could by 
( CONT'D) 

looking out t h e  window, but  not q u i t e  as we l l .  

SCHMITT I looked once or twice through t h e  o p t i c s  a t  t h e  Earth.  It 

appeared t o  be an exce l l en t  Earth-viewing system. 

EVANS Yes, it i s .  A couple of times, I observed t h e  Moon through 

t h e  sextant. However, t h e  f i e l d  of view through t h e  sextant  

w a s  so s m a l l  t h a t  you had t o  look through t h e  t e l e scope  f i r s t  

t o  see where you w e r e  and then  look through t h e  sextant  be- 

cause you couldn' t  recognize t h e  genera l  f e a t u r e s  at  a l l .  

SCHMITT T r i m  d isp lays  and SPS d isp lays  - Were they  a l l  what you 

expected? 

EVANS Evidently,  from where I w a s  s i t t i n g  i n  t he  cockpi t ,  p lus  2 

and minus 2 on t h e  gimbal d r ive  check always ended up a 

p lus  2.2 and a minus 1 .8  from my l e f t  seat viewing angle.  

The t r i m  values were always j u s t  a b i t  higher  than what I 

thought they  should be ,  which d i d n ' t  bother  me much e i t h e r .  

I f i n a l l y  got so I would s e t  t h e  SCS gimbal t r i m  pos i t ion  

j u s t  a b i t  higher  than what I thought they  ought t o  be.  

SCHMITT During those  checks, each movement of t h e  gimbal w a s  indi-  

cated  by an inc rease  of amp loads on t h e  buses.  
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EVANS The o the r  t h i n g  t h a t ' s  more no t i ceab le  i n  t h e  v e h i c l e  t han  i n  

t h e  s imula tor  w a s  t h e  f e e l i n g  of  t h e  dynamic motion every t i m e  

t h e  gimbals move. You a l s o  got  an i n d i c a t i o n  on t h e  rate 

d i sp l ay .  

go up t o  maybe a t e n t h  of a degree before  it would n u l l  i t s e l f  

out  aga in .  

back and f o r t h  w i th in  t h e  dead band. 

If you w e r e  i n  t h e  5 1  s e t t i n g ,  rate d i s p l a y  would 

You could d e f i n i t e l y  see t h e  spacec ra f t  banging 

The CMC SPS TVC - I t h i n k  t h e  g r e a t e s t  d i f f e r e n c e  i n  t h a t  

f i e l d  and t h e  s imula tor  w a s  i n  t h e  r o l l  rates involved i n  t h e  

SPS T V C .  I n  a l l  of  t h e  burns ,  t h e  r o l l  rates were almost 

always up around 0.4' pe r  second wi th in  t h e  dead band. 

t h e  s imu la to r ,  it always s tayed  on t h e  same s i d e  o f  t h e  dead 

band. But,  i n  t h e  a c t u a l  v e h i c l e ,  it would h i t  one s i d e  o f  

t h e  dead band, bounce back, and go back across  again at  about 

0.4' pe r  second and h i t  t h e  dead band on t h e  o t h e r  s i d e  and 

then  come back. So it w a s  o s c i l l a t i n g  back and f o r t h  ac ros s  

t h e  dead band, whereas w e  had t h e  s imula tor  p r e t t y  much s e t  

on a 0.1' p e r  second. 

dead band. 

seemed t o  be almost s t eady ,  very  l i t t l e  change. When you had 

t h e  yaw change during T E I ,  it w a s  a n i ce  gradual  change. The 

r a t e s  were not  no t i ceab le  at a l l ;  j u s t  s teady  as a rock .  

I n  

I t h i n k  it always h i t s  one s i d e  of  t h e  

The p i t c h  and yaw rates during the  TVC/SPS burns 
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EVANS The only p a r t  u t i l i z e d  i n  t h e  SCS system w a s  a t t i t u d e  cont ro l  

during t h e  TVC checks, and I guess t h e  o ther  t i m e  w a s  when 
(CONT'D) 

NOUN 20 got  i t s  g l i t c h .  We switched t o  SCS con t ro l ,  which 

took c a r e  of t h e  rates r i g h t  o f f  t h e  b a t ,  caged t h e  BMAGs, 

and maintained a t t i t u d e  q u i t e  adequately. I guess en t ry  w a s  

t h e  only o the r  t i m e  I used SCS minimwn impulse on t h e  command 

module only ,  a f t e r  command/service module separa t ion .  And, 

i n  t h a t  case ,  you always had r e s i d u a l  rates,  which wanted t o  

yaw t h e  veh ic l e  t o  t h e  l e f t .  You had t o  cont inual ly  yaw it 

t o  t h e  r i g h t ,  and i n  p i t c h  when I was t r y i n g  t o  p i t c h  down, 

it would cont inual ly  decrease t h e  pitch-down rate. 

e s s e n t i a l l y  evolving i t s  own body p i t c h  up. But, minimum 

It was 

impulse, con t ro l  of t h e  command module only ,  i s  q u i t e  adequate. 

I t ' s  a l i t t l e  b i t  d i f f e r e n t  than  t h e  s imulator  i n  t h a t  i n  t h e  

s imula tor ,  r o l l  con t ro l  i s  t h e  one you can ' t  q u i t e  ge t  w i t h  

one minimum impulse b l i p  back i n t o  zero roll. 

case ,  i t ' s  yaw. You'd e i t h e r  give one b l i p ,  and it would go 

t o  t h e  o the r  s i d e .  You'd give it a b l i p  back t h e  o ther  way, 

In t h e  v e h i c l e ' s  

and i t ' d  never end up with a zero r a t e  i n  t h e  yaw axis. 

eve r ,  I never d i d  t r y  it with t h e  s i n g l e  r i n g  au thor i ty .  

How- 

The 

only maneuvering I d i d  again i s  t h e  minimum impulse on t h e  

command module i n  SCS. 

Thrust vec to r  - We never d id  any SCS/SPS burns.  
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EVANS Power up/power down. We never d i d  power down. It w a s  powered 
( CONT’D)  

up a l l  t h e  t i m e .  We never d i d  power it down. 

A t t i t u d e  hold  worked q u i t e  w e l l .  Whenever you switched t o  SCS 

c o n t r o l  and you had a l l  1 6  au to  RCS s e l e c t s  on, t hen  you had 

a cont inua l  bang, bang, bang, back and f o r t h  w i th in  t h e  roll 

dead band. If you put  l i m i t  cyc le  on,  t h a t  kind of knocked it 

down a l i t t l e  b i t .  But , of course,  t h e  b e s t  way t o  c o n t r o l  

SCS i n  r o l l  i s  t o  use two-quad a u t h o r i t y  and not  four-quad. 

The Delta t h r u s t  switch - I would always w a i t  u n t i l  average g 

on t h e  computer be fo re  b r ing ing  t h e  Delta-V t h r u s t  A switch.  

A l l  burns were s t a r t e d  on Delta t h r u s t  A f i r s t .  Or, i f  it 

w a s  a single-bank burn,  it was D e l t a - V  t h r u s t  A.  

The Delta-V remaining counter  and rocker  - t h e  EMS Delta-V 

worked real  f i n e .  The d i f f e r e n c e  between t h e  a c t u a l  space- 

c r a f t  and t h e  CMS i s  t h a t  i n  t h e  CMS, you can see them count 

up and down, but  i n  t h e  command module when you h e l d  t h e  

bu t ton  down t o  maximum inc rease  or decrease ,  t h e  l a s t  t h r e e  

d i g i t s  remain s o l i d .  It r e a l l y  counts up, so  you wouldn’t 

have t ime between each of  t h e  counters  t o  see t h e  numbers 

change. It s tayed  on whatever number it w a s  on. Actua l ly ,  

it j u s t  sat t h e r e  as an e i g h t ,  a constant  e i g h t  a l l  t h e  t i m e  

because it w a s  whipping through t h e r e  so fas t .  The Delta-V 



EVANS t e s t  worked a l l  t h e  t i m e .  There w a s  always a minus 22.2 
( CONT'D) 

o r  22 .1  on a l l  of  t h e  EMS D e l t a - V  t e s t s  except t h e  one p r i o r  

t o  e n t r y ,  which ended up as minus 27 o r  something. Tha t ' s  

when t h e  accelerometer  was p ick ing  up some ex t rmeous  counts 

and counting a l i t t l e  b i t  more than  it should have. 

SPS t h r u s t  d i r e c t  ON switch - I never d i d  use  it. 

Di rec t  u l l a g e  bu t ton  - I never d id  push t h e  d i r e c t  u l l a g e  

bu t ton .  I don ' t  even know i f  it worked. 

Thrust ON bu t ton  - I never d i d  push t h e  t h r u s t  ON b u t t o n ,  S O 

I don ' t  know i f  it worked, e i t h e r .  

Engine t h r u s t  vec to r  alinement - I don ' t  r e c a l l  any a t t i t u d e  

dev ia t ions  o r  m a x i m u m  rate  changes because of' t h r u s t  vec to r  

misalinement at  t h e  i n i t i a t i o n  of any of t h e  burns.  

SPS chamber p re s su re  i n d i c a t o r  - During t h e  LO1 burn ,  t h e  

bank A i n d i c a t o r  came up t o  about 87 pe rcen t ,  which w a s  a 

l i t t l e  lower than  a n t i c i p a t e d .  I w a s  expect ing somewhere 

around 95 o r  97, somewhere i n  t h e r e .  Tha t ' s  about 1 0  percent  

lower t han  expected. 

nominal 5 percent  i n c r e a s e ,  and then  throughout t h e  LO1 burn,  

t h e  chamber p re s su re  j u s t  g radual ly  increased  a l i t t l e  b i t  and 

f i n a l l y  got  up t o  about 97 percent  a t  t h e  end of  t h e  burn.  

When I tu rned  on bank B,  I got t h e  
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EVANS The o the r  anomaly on t h e  chamber p re s su re  i n d i c a t o r  w a s  t h a t  
( CONT'D) 

a f t e r  t h e  LO1 burn ,  we  no t i ced  t h a t  we were down around 5 per-  

cent  , and t h e n  l a t e r  on, sometime i n  l u n a r  o r b i t  , it ended up 

back at zero aga in ,  and I ' m  not  su re  when it went back t o  zero.  

On a l l  t h e  rest  of t h e  SPS burns ,  t h e  chamber p re s su re  on 

bank A would always come up t o  about 86 t o  87 percent  and 

then  a 5 p s i  i nc rease  when you put  on bank Bravo. 

SCHMITT PUGS - The PUGS was e s s e n t i a l l y  nominal i n  genera l .  Apparently,  

t h e r e  were some sensors  o u t ,  so it w a s  e r r a t i c  i n  i t s  sens ing  

of t h e  LO1 burn. It tended t o  hang i n  t h e  decreased area. I 

went t o  decrease and l e f t  it i n  decrease f o r  t h e  LO1 burn,  and 

it seemed t o  t r y  t o  keep going low. A f t e r  D O I ,  w e  d i d n ' t  see 

any real  change t o  it.  Then I guess it a c t e d  p r e t t y  much t h e  

same for you on c i r c .  When I came back i n ,  it looked l i k e  

it had decreased more than  when I looked at it l a s t .  

EVANS Well, on t h e  plane change burn,  t h e  ground c a l l e d  up saying 

t o  s tar t  it i n  decrease.  So I went t o  decrease ,  and I t h i n k  

it d i d n ' t  have t ime t o  s t a b i l i z e  at  a l l  because w e  ended up 

with a gage with data of  400 decrease.  

SCHMITT When w e  picked it up af%er t h a t  f o r  T E I ,  w e  s t a r t e d  T E I  full 

decrease and l e f t  it t h e r e .  It w a s ,  i n  f a c t ,  low and gradual ly  

worked i t s e l f  up u n t i l  it w a s  almost balanced about 30 low 

at t h e  end of  t h e  burn. 
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EVANS That ' s  wi th  t h e  switch i n  f u l l  decrease .  

SCHMITT And t h a t  corresponded wi th  what we r ead  on t h e  gages.  So, 1 

guess you'd say it ended up nominal, bu t  it w a s  a l i t t l e  

e r r a t i c  during t h e  burn,  and t h a t  may have been t h e  r e s u l t  

o f  t h o s e  sensors .  

EVANS I t h i n k  I ' d  b e t t e r  back up t h e r e  a l i t t l e  b i t  on t h e  chamber 

p re s su re  i n d i c a t o r .  

had a b i a s  on it on t h e  low s i d e  because w e  were d e f i n i t e l y  

g e t t i n g  full t h r u s t .  

Evident ly , t h e  chamber p re s su re  i n d i c a t o r  

SCHMITT Yes, i n  checking t h e  V go versus  t i m e  c h a r t ,  you were ahead 

of t h a t  on V t h r u s t .  

t h r u s t  and t h a t  correspond.ed wi th  our c u t o f f  t ime.  

You were g e t t i n g  more than  t h e  nominal 

EVANS Serv ice  module RCS - We had no anomalies wi th  any of t h e  quads. 

The audib le  cues are not  l i k e  t h e  s imu la to r ,  bu t  you can hea r  

some back t h e r e .  You hear  something t h a t ' s  more than  t h e  

c l i c k i n g  of t h e  so lenoids  on and o f f .  

i s ,  bu t  i t ' s  more than  t h e  so lenoids .  

I don ' t  know what it 

SCHMITT A s  a matter of f a c t ,  it w a s  l i k e  somebody i n  another  p a r t  of 

an o l d  house t u r n i n g  on a water f auce t  and when i t ' s  turned  

o f f ,  you hea r  t h e  water pound aga ins t  t h e  f a u c e t .  

it probably w a s  t h e  plumbing more than  t h e  so lenoid .  

I t h i n k  

b 
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EVANS Whenever you s t a r t e d  a maneuver or were i n  a maneuver, you 

could always t e l l  because t h e  v e h i c l e  would v i b r a t e  a l i t t l e .  

The v e h i c l e  would move around and when it got  t o  i t s  p o s i t i o n ,  

it would s i t  t h e r e  and shake a l i t t l e  b i t ,  and then  when it 

s t a r t e d  moving, it would a l s o  shake a l i t t l e  b i t ,  more than  I 

had a n t i c i p a t e d  t h a t  it would do. 

The command module/RCS - We had no anomalies there .  

SCHMITT I guess I w a s  impressed by both t h e  s e r v i c e  module and t h e  

command module f i r i n g s  a t  t h e  amount of unburned f u e l  and/or  

ox id i ze r  t h a t  w a s  p ropel led  out of it .  

t h e  command module gave more a f t e r b u r n  material t han  t h e  

s e r v i c e  module, bu t  t h a t  may be because I w a s  c l o s e r  t o  t h e  

command module and I watched i t .  A l s o ,  i n  regard  t o  t h e  

s e r v i c e  module evas ive  maneuver a f t e r  s epa ra t ion ,  it was very  

c l e a r  what w a s  t ak ing  p l ace .  

s t r eak ing  ou t .  

My impression was t h a t  

You could s e e  those  p a r t i c l e s  

EVANS I guess t h e  o t h e r  t h i n g  i s ,  whenever an engine f i r e d  at  n ight  

or on t h e  dark s i d e  of t h e  s p a c e c r a f t ,  you always got  a whi te  

f l a s h .  

SCHMITT Fuel  c e l l s  were p e r f e c t l y  nominal as far  as I could t e l l  on 

board,  and t h e  ground d i d n ‘ t  c a l l  anything. The one switching 

anomaly w e  had w a s  t h a t ,  i n  t h e  process  of  some a c t i v i t y ,  one 
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SCHMITT of  t h e  f u e l  c e l l  pumps got  t u rned  o f f ,  and I don ' t  have any 

i d e a  how t h a t  happened. It obviously happened on my watch, 
( CONT 'D ) 

and they  caught it wi th in  5 minutes.  

EVANS Well, I tu rned  t h e  l a s e r  a l t i m e t e r  o f f  one t i m e  when t r y i n g  

t o  maneuver t o  a p o s i t i o n  t o  see out t h e  window. My f e e t  were 

f l a i l i n g  a l l  over t h e  p l a c e ,  and I kicked them o f f  wi th  my t o e .  

I must have. So, I t h i n k  t h a t ' s  probably t h e  same t h i n g  t h a t  

happened wi th  t h e  f u e l  c e l l .  

SCHMITT In  h igh  power l o a d s ,  w e  d i d  s e e  some cau t ion  warnings on t h e  

0 purges ,  which I d i d n ' t  expect t o  s e e ,  bu t  it w a s  j u s t  b a r e l y  

t r i g g e r i n g  t h e  h igh  flow. 

worry about it. The b a t t e r i e s  were nominal as near  as I could 

t e l l .  I never d i d  q u i t e  f i g u r e  out whether t h e  ground w a s  

concerned about t h e  vent  p re s su re  a f t e r  charging because it 

2 

The ground c a l l e d  saying not  t o  

hung a t  0 .6  f o r  a long t ime and then  gradual ly  creeped up. 

They d i d n ' t  seem bothered enough about it t o  d i scuss  it w i t h  

us ,  so ,  I ignored it t o o .  It w a s  always wi th in  l i m i t s .  The 

only  t h i n g  t h a t  I w a s  a l i t t l e  b i t  su rp r i s ed  at i s  t h a t  they  

l e f t  t h e  b a t t e r i e s  uncharged longer  t han  I had expected. I 

expected more c a l l s .  We never r e a l l y  got our e n t r y  b a t t e r i e s  

charged up u n t i l  t h e  day be fo re  en t ry .  We had t ime t o  charge 

them be fo re  t h e n .  It seemed t o  me t h a t  a f t e r  T E I  we waited 
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SCHMITT a long t i m e  t o  g e t  t h e  b a t t e r i e s  back t o  charge, bu t  t h a t ' s  

a minor p o i n t .  
( CONT'D) 

We launched wi th  our  b a t t e r i e s  down more than  normal, SO t h a t ' s  

probably what s t a r t e d  u s  of f  i n  a real- t ime c a l l  i n  t h e  b a t t e r y  

charging because w e  l e f t  b a t t e r y  A charging - I t h i n k  it w a s  

A f i r s t  - f o r  a long  time, p r a c t i c a l l y  24 hours ,  I t h i n k .  

have t o  go back and look ,  bu t  it w a s  a long t i m e  recharging.  

And when we put it on, it c a r r i e d  over 2 amps on t h e  b a t t e r y  

charger ,  which i s  impressive because i n  t h e  s imula tor  you . 

never s e e  more than  1. The b a t t e r y  charger  w a s ,  as fa r  as I 

could t e l l ,  p e r f e c t l y  normal. 

I ' d  

Caution warning - V e r y  soon a f t e r  i n s e r t i o n ,  we got something 

l i k e  7 ,  i f  I remember c o r r e c t l y ,  be fo re  w e  had corn wi th  t h e  

ground again , spur ious  master alarms. It gradual ly  became 

evident  t o  us t h a t  it was a s soc i a t ed  wi th  switching panel  2 

switches.  Ron h i t  it with a helmet once. It was with t h e  

neckr ing ,  and he got  an alarm. During t h e  p r e s s u r i z a t i o n  f o r  

t h e  f i r s t  LM e n t r y ,  we got a couple more. I thought it might 

be a s soc i a t ed  with a h igher  p re s su re  cabine t .  T h a t ' s  t h e  only 

o t h e r  c o r r e l a t i o n  wi th  t h a t  anomaly. I guess a f ter  t h a t ,  w e  

never s a w  it aga in .  
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EVANS 

SCHMITT 

Well, one th ing  we want t o  mention i s  t h a t  we never got a 

caution warning l i g h t .  

The gages - There were no anomalies or power l e v e l s  t h a t  I 

j o t t e d  down at various times t o  keep t r a c k  of any poss ib le  

s h o r t s .  Things seemed t o  be p e r f e c t l y  normal, and anytime it 

jumped up, you'd always be p r e t t y  confident t h a t  you could look  

up and see  t h a t  t h e  0 meter should have come on. There was 

one time when I thought I saw a major b l ink  on t h e  l i g h t s  when 

we weren't  expecting any power surge.  

f i n d  anything on t h e i r  records,  and I suspect it w a s  my 

imagination. 

2 

The ground couldn' t  

AC, nothing - I was surpr ised  as I always am, and I ' v e  seen 

it i n  t h e  chamber t h a t  t h e  AC- 1 voltages were as low as they 

were. 

not below t h e  l i m i t s .  We've asked t h a t  question i n  chambers, 

and nobody ever worries  about i t ,  so  I'm sure t h a t ' s  s tandard .  

They a r e  r i g h t  down at t h e  lower l i m i t s ,  but  t h e y ' r e  

AC i n v e r t e r s ,  p e r f e c t l y  normal - We did  run i n v e r t e r  3 for a 

while as a heat  source when t h e  cabin got cold  during some of  

t h e  weird SIM bay/ t ransear th  coast a t t i t u d e s  i n  conjunction 

with manual con t ro l  of t h e  mixing valve.  

Main bus t i e  switches, no problem - One 

t h e  f i r s t  time I put them on a t  launch, 

su rp r i s ing  th ing  was 

during t h e  f i r s t  t r y  
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SCHMITT a t  launch,  t h e  f u e l  c e l l s  apparent ly  were performing much 
( C O N T ' D )  

h igher  than  I was used t o  see ing  on t h e  GSE i n  t h e  chamber. 

Very l i t t l e  cu r r en t  w a s  drawn from t h e  bat ter ies .  

My normal mode of  monitor ing t h e  bus t i e s  t o  s e e  i f  t h e y  got  

it or not  w a s  t o  watch t h e  battery amps, and i n  t h o s e  pa r t i cu-  

lar cases ,  I got  no i n d i c a t i o n  ( f o r  a few seconds anyway) of  

any amps of f  t h e  battery. 

could s e e  t h e r e  were 2 or 3 amps. 

gimbal motors. 

t h e  gimbal motors . )  

Gradual ly,  a l i t t l e  came up and you 

Then when w e  checked t h e  

(The b a t t e r i e s  were not a good p l a c e  t o  check 

I went t o  f u e l  c e l l  amps t o  check gimbal. 

I always used t h e  f u e l  c e l l  amps or t h e  0 flow. 
2 EVANS 

SCHMITT On t h e  s imula tor ,  I always used t h e  b a t t e r y  flow. T h a t ' s  

another  t h i n g  I might mention i s  t h a t  t h e  H2 and O2 flow i n  

t h e  f u e l  c e l l s  a r e n ' t  any good for t h a t  because t h e y ' r e  t o o  

s lugg i sh ,  much slower than  t h e  s imula tor .  The s imula tor  

r e a c t s  ins tan taneous ly  t o  changing loads ,  whereas t h e  r e a l  

f u e l  c e l l s  are q u i t e  s lugg i sh  i n  t h e i r  r e a c t i o n .  The sensor  

bus swi tch ,  we turned  o f f  once f o r  EVA. 

The cryogenic system - The ground w a s  p lay ing  games with t h e  

H fan  because of  a the rmis to r  s h i f t ,  s c a l e  change or some- 

t h i n g  l i k e  t h a t .  We d id  a l o t  o f  manual switching on t h e i r  

c a l l ,  but  t h a t  was no inconvenience whatsoever because they  

2 
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SCHMITT had a s l e e p  configurat ion t h a t  they could go t o  and it d i d n ' t  
( CONT D ) 

bother us  at a l l .  One t h i n g ,  it seemed t h a t  we, a t  l e a s t  as 

far as t h e  tank pressure  w a s  concerned, c a r r i e d  our H 1 and 

2 tanks ,  with us a f t e r  t h e  se rv ice  module j e t t i s o n e d .  

2 '  

I don ' t  

know why. 

EVANS This i s  a good point  t o  mention, t h e  surge tank w a s  biased a 

l i t t l e  b i t  low, too .  

SCHMITT That 's  r i g h t ,  but  we were a l e r t e d  t o  t h a t .  It performed j u s t  

as t h e  a l e r t  spec i f i ed .  

Cabin l i g h t i n g  cont ro ls  - One th ing  we d idn ' t  use i n i t i a l l y  

but  used l a t e r  on t r a n s e a r t h  coast was t h e  f ixed  pos i t ion  

being b r igh te r  than t h e  m a x i m u m  on t h e  r e s t a t .  

EVANS I used t h a t  a couple of times t r y i n g  t o  ge t  enough l i g h t  i n  

t h e r e  t o  use a camera. 

SCHMITT S p l i t  bus operat ions - They worked f i n e .  

EVANS Oxygen masks - We never took them out of t h e  bag. 

gassy s i t u a t i o n  i n  t h e r e ,  I w a s  tempted t o ,  but  we never d id .  

With t h e  

We very seldom, u t i l i z e d  t h e  cold water dispenser .  

CERNAN Most of t h e  cold  water came out o f  t h e  gun. 
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EVANS It w a s  handier;  t h a t  w a s  t h e  reason. You wanted t o  keep t h e  

hot water hot so you keep it going. The water-gas separa tor  

s tayed on t h e  hot water t a p ,  and w e  always ended up with gas 

bubbles genera l ly  of about 1 / 2  t o  3/4 inch i n  diameter i n  t h e  

hot drink or hot  beverage, th ings  l i k e  t h a t .  

drink gun, seemed l i k e  t h e r e  were a l o t  of very s m a l l  bubbles - 

j u s t  l i t t l e  b i t t y  ones maybe a centimeter i n  diameter t h a t  

would end up i n  t h e  drink gun. 

I n  t h e  cold  water ,  

SCHMITT The hot water bubbles were bigger.  

EVANS Su i t  c i r c u i t  - No problems. 

We mentioned t h e  d i f ference  i n  t h e  b i a s  on t h e  surge tank 

already.  

CERNAN The waste management system was a l l  r i g h t  as far  as the  CSM 

was concerned. I s t i l l  th ink  i t ' s  a poor system from a stand-  

point  of  hygiene i n  waste management cont ro l .  I made t h a t  

statement i n  d i f f e r e n t  sec t ions  and I'll s p e c i f i c a l l y  say any 

time you use a condom-type system you want t o  make t h e  valve 

end of t h e  condom of a l a r g e r  diameter so  t h a t  whenever you 

r e r o l l  it f o r  t h e  next use ,  you can r e r o l l  t o  a l a r g e r  diam- 

e t e r  and get  your penis  as f a r  up i n  t h e  system o r  towards 

t h e  valve t h a t  you possibly can. If you d o n ' t ,  you have t o  
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CERNAN s t r e t c h  and p u l l  t h e  condom and hal f  t h e  time your penis  might 

be p a r t  way i n  and hal f  t h e  t i m e  it m a y  be a l l  t h e  way i n .  

Any time i t ' s  not a l l  t h e  way i n  t h e  condom, you can almost 

invar iably  end up with ur ine  res idua l  i n  t h e r e  t h a t  has t o  

be cleaned up i n  one way or another,  i n  s p i t e  of t h e  f a c t  

t h a t  you tend t o  push it through t h e  valve l i k e  i t ' s  recom- 

mended. The e n t i r e  system s t i l l  needs improvement. 

( CONT'D)  

EVANS 

CERNAN 

EVANS 

CERNAN 

EVANS 

It s t i l l  needs improvement and i n  my case t h e  condom w a s  t o o  

s m a l l .  I n  o ther  words, I an t i c ipa ted  a shrinkage and t h e  

shrinkage d id  not occur. 

I did too  but I th ink  what I j u s t  mentioned would tend t o  

solve t h a t .  I t ' s  g e t t i n g  it over t h e  head r e a l l y .  

That 's  r i g h t .  That ' s  r i g h t .  We said everything we want t o  

say about waste management. 

We stowed everything i n  t h e  waste stowage compartment except 

f o r  two feces .  

The CO absorbers - No problems t h i s  t ime.  Nothing s t i ck ing .  2 

Telecommunications - The whole th ing  w a s  nominal. 

The high gain worked g rea t .  

t h a t .  

There wasn't any problem with 
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EVANS DSE operat ion - Ground handled most of it and where t h e  ground 

did  not and t h e  CMP w a s  required ,  we j u s t  sa id  configured and 
( CONT’D) 

we did  it t h a t  way. 

Tunnel and hatch probes - All operat ions were nominal with t h e  

exception of t h e  th ings  t h a t  a r e  noted on t h e  air-to-ground 

tapes  about t h e  docking l a tches .  
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SCHMITT t h e  exception of  gyro c a l ,  I th ink  it w a s  Z on t h e  first a c t i -  
( CONT' D 1 

va t ion ,  w a s  s l i g h t l y  out of spec. Not out  of  limits but  j u s t  

s l i g h t l y  out of spec numbers t h a t  were given t o  me by J e r r y  

Thomas, which was 0.3' spec l i m i t .  I th ink  it was 0 .5  o r  0 .6.  

Rendezvous radar  navigat ion on t h e  AGS was done i n  AUTO with 

the  exception of t h e  pos t  midcourse 2 ,  where we put  i n  t h r e e  

s e t s  o f  marks manually i n  order  t o  maintain t h e  AGS s t a t e  

vector  as close t o  docking as poss ib le .  The AGS s t a t e  vector  

d id  j u s t  t h a t  - maintained i t s e l f  wi th in  2 f t / s e c  and w a s  r i g h t  

with the  PGNCS on range at the  i n i t i a t i o n  of braking. Actual ly 

it w a s  b e t t e r  than t h a t  at  t h e  i n i t i a t i o n  of  breaking about 

500 f e e t  it w a s  s t i l l  within two f e e t  p e r  second. 

Engine commands - All t h e  engine d i s c r e t e s  seemed t o  ge t  i n t o  

t h e  AGS. 

saw none on board. There were no e l e c t r o n i c  anomalies. Burn 

programs were p e r f e c t l y  nominal. I n  monitoring t h e  D O 1  2 and 

t h e  midcourses, t h e  AGS, as expected, d i d  not  see  t h e  shor t  

bur s t  t r i m  pulses t h a t  Gene made with t h e  TTCA. The accelera-  

t i o n  l e v e l s  d i d  not seem t o  be high enough t o  be sensed by t h e  

AGS ex te rna l  Delta-V. 

The ground d id  not mention a s i n g l e  anomaly and I 

Controls and displays were exce l l en t .  

PGNCS al ined.  There seemed t o  be about a quarter-degree cons- 

t a n t  bias between t h e  AGS and t h e  PGNCS alinement i n  p i t c h  and 

After  every 400 p lus  3 X, 
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SCHMITT yaw. I t h i n k  it was a combination of  p i t c h  and yaw. A l i t t l e  
( CONT ID) 

b i t  o f  motion on t h e  b a l l  switching from PGNCS t o  AGS. One 

f’urther t h i n g  on c a l i b r a t i o n  - t h e r e  seemed t o  be  an accumula- 

t i n g  accelerometer  bias i n  X t h a t  w a s  w e l l  below any s i g n i f i -  

cant  problem. Probably something l i k e  0 . 1  f t / s e c .  I no t i ced  

t h i s  a f ter  t h e  f i r s t  c a l  and then  a f t e r  i n s e r t i o n .  After 

i n s e r t i o n  I d id  do an accelerometer  c a l ,  400 p l u s  7. That 

seemed t o  improve t h e  problem although it d i d  no t  e l imina te  

it completely. It w a s  no t  a se r ious  problem wi th  t h e  AGS 

monitoring of i t s  s t a t e  vec to r .  

CERNAN AGS c o n t r o l  check - I checked it out  i n  both pu l se  i n i t i a l l y .  

I checked a l l  t h r e e  axes out  i n  pu l se .  I got  t h e  continuous 

r a p i d  f i r e  pu l se s .  It checked out  i n  t h r e e  axes.  I checked 

it out i n  r a t e  command both  f o r  command and a t t i t u d e  hold .  

And it w a s  a very t i g h t  system. 

band only.  It was GO. There was abso lu t e ly  nothing wrong 

with t h e  AGS system e i t h e r  during powerup or dur ing  t h e  phases 

of checkout. 

I checked it out  i n  min dead- 

19.3 PROPULSION SYSTEM 

CERNAN The descent  burn was extremely nominal i n  a l l  r e s p e c t s .  We 

monitored t h e  start  and a t t i t u d e  ho ld  w a s  s teady .  I monitored 

t h e  t h r o t t l e  up on t h e  PGNCS, watched t h e  PGNCS command it ,  

and watched the  descent  followthrough. It w a s  100 percent  on 
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19.0 LUNAR MODULE SYSTEMS OPERATIONS 

19.1 PGNCS 

CERNAN PGNCS i n e r t i a l  subsystem performed exac t ly  as adver t i sed  with 

t h e  i n i t i a l  powerup and with the  luna r  su r face  powerup. We 

d i d  not  g e t  a restart l i g h t  on the  i n i t i a l  powerup. That w a s  

t h e  only t h i n g  w e  d id  not  g e t  on t h e  i n i t i a l  powerup. 

ground s a i d  it was a GO. 

The 

I w a s  a l i t t l e  disappointed i n  t h e  AOT. 

l i k e  t h e  s imulator  did.  I could s p l i t  t h e  i m a g e  on t h e  r e t i c l e ,  

both on t h e  XY axis and t h e  s p i r a l  cursor .  By a s l i g h t  move- 

ment of my eye,  l e f t  o r  r i g h t  or up or down, I could p lace  t h e  

It r e a l l y  performed 

star wi th in  t h e  re t ic le  o p t i c a l  l i n e  of  s i g h t .  

and f i n d  a n e u t r a l  pos i t ion  for  my eye on t h e  eyepiece s o  t h a t  

I could be cons i s t en t  i n  every one of my marks. That bothered 

me a l i t t l e  b i t  on t h e  i n i t i a l  alinements u n t i l  I got  a constant  

pos i t ion .  

I ' d  c e r t a i n l y  l i k e  taken care o f .  

But they  came out good because I found an eye pos i t ion  where 

t h e  s t a r  w a s  focused and where t h e  r e t i c l e  w a s  focused. I 

could put t h e  s tar  wi th in  the  confines of t h e  r e t i c l e  f o r  a 

good s o l i d  alinement by simply eye movement and not  spacecraf t  

o r  s p i r a l  cursor  movement. 

I had t o  t r y  

That ' s  something t h a t ,  i f  I flew a lunar module again ,  

The alinements came out good. 
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cERNAN Rendezvous radar power up and checkout w a s  outstanding i n  
( CONT D ) 

performance during t h e  rendezvous. No anomalies. The landing 

rada r  w a s  not  only without anomalies, before  w e  s t a r t e d  our 

70' yaw w e  s t a r t e d  t o  pick up some ind ica t ions  of r ada r  lockon. 

I w a s  about half'way through t h e  yaw t o  t h e  340 p o s i t i o n  during 

t h e  landing when t h e  radar locked on s o l i d .  Don't remember 

exact ly  what a l t i t u d e  t h a t  w a s ,  bu t  it was far i n  access of 

35 000 f e e t .  

SCHMITT 

CERNAN 

I th ink  I did  two or t h r e e  PGNCS landing rada r  checks s t a r t i n g  

a t  about 2000 fee t .  They were wi th in  t h e  motion of t h e  t a p e ,  

exact ly  on with each o the r .  No anomalies t h e r e .  

Computer subsystem - I u t i l i z e d  t h e  computer exac t ly  l i k e  t h e  

s imulator  i n  terms of verbs and nouns during descent and ascent .  

Every one of them came up i n  what I c a l l e d  t h e  p resc r ibed  amount 

of t ime. We never had any overload master alarms. 

had any program alarms. W e  never had any anomalous program 

alarms. It was a dupl ica te  and repeatable  of  t h e  way I handled 

t h e  computer i n  t h e  s imulator .  Exactly. 

We never 

G&N cont ro ls  and d isp lays  - The DSKY speaks f o r  i t s e l f ,  The 

d isp lays  t h a t  came up on it were exact ly  what were c a l l e d  f o r  

both i n  t h e  power up i n  t h e  descent and t h e  ascent .  The o the r  

two primary d isp lays  are t h e  needles and t h e  c rosspo in te r s .  

During descent ,  t h e  P64 needles again were nominal i n  terms of 
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CERNAN what t h e  s imula tor  t o l d  us they  would be. The P66 needles i n  
( CONT D ) 

terms of f o r e  and a r t  v e l o c i t y  were again exac t ly  what I ' d  

seen i n  t h e  s imulator  i n  terms of f ly- to  needles t o  n u l l  t h e  

l a t e ra l  v e l o c i t i e s .  

Crosspointers - I matched t h e  crosspoin ters  i n  terms of forward 

and l a te ra l  ve loc i ty  with what I saw out  t h e  window i n  P66 f o r  

f i n a l  landing.  That i s  l a t e ra l  ve loc i ty  on t h e  crosspoin ter  

w a s  e f f e c t i v e l y  zero,  and I agreed with t h a t  out  t h e  window. 

The forward ve loc i ty  w a s  probably 1 t o  3 f t / s e c  on t h e  cross- 

po in te r .  The b e s t  es t imat ion  of my forward v e l o c i t y  out t h e  

window i s  t h a t  I had some. So, again ,  they  were nominal. 

Procedural da ta  - The c h e c k l i s t ,  i n  terms of t h e  flow through 

t h e  power-up through t h e  descent ,  and through t h e  ascent ,  were 

w e l l  w r i t t e n .  The PGNCS performed exac t ly  as adver t i sed  i n  

every r e spec t .  

SCHMITT As w e  s a i d  about t h e  CSM c h e c k l i s t ,  I don ' t  t h ink  we had any 

changes t o  check l i s t s  t h a t  r e f l e c t e d  any procedural  errors  

p r i o r  t o  launch. 

l i s t  t h a t  I can remember. The check l i s t s  worked p e r f e c t  as far 

as I am concerned. 

I don' t  t h ink  w e  had any changes t o  t h e  check- 

CERNAN L e t  me back up and say something more about t h e  PGNCS. 

only t i m e  t h a t  t h e  PGNCS su rp r i sed  me was after T P I ,  when we 

The 



19- 4 

CERNAN had l a r g e  r e s i d u a l s  t h a t  I had not  seen 
( CONT'D)  

i n  t h e  s imu la to r .  We 

had r e s i d u a l s  i n  t h e  a r e a  of 7 f t / s e c  i n  X and 4 p l u s  o r  minus 

a f e w  t e n t h s  i n  Y and Z at t h e  end of t h e  s h o r t  nominal TPI 

burn.  The s imula tor  r e s i d u a l s  were always much l e s s  than  t h a t .  

We had no problem. We just  n u l l e d  them out w i t h  the RCS. 

neve r the l e s s ,  t hey  were t h e r e  and it w a s  about a 3-1/2 t o  

4-1/2 second burn.  

don ' t  have t h e  exac t  numbers w r i t t e n  down because I r o l l e d  t h e  

r e s i d u a l s  r i g h t  away and went r i g h t  i n t o  P35. 

were 7, 4 and 4 p l u s  o r  minus a few t e n t h s ,  P r i o r  t o  descent ,  

t hey  gave us a zero gyro d r i f t  compensation. They s a i d  t h e  

PGNCS w a s  r i g h t  on. However, r i g h t  a f t e r  o r b i t  i n s e r t i o n ,  it 

looked l i k e  we might have had some g s e n s i t i v e  d r i f t  i n  Y .  

But, 

That s u r p r i s e d  m e  j u s t  a l i t t l e  b i t .  We 

I do know they  

SCHMITT 

CERNAN. 

SCHMITT 

You d id .  The AGS saw it. 

For rendezvous naviga t ion  and t h e  s h o r t  rendezvous burn ,  w e  

d i d  not  s e e  any e f f e c t  of it a t  a l l .  

The ground tweak w a s  7 f t / s e c  and t h e  AGS would show 9 i n  t h e  

same d i r e c t i o n .  

19.2 AGS 

SCHMITT Modes of opera t ion  - Nothing off nominal w a s  used. I n i t i a l i z a -  

t i o n  went p e r f e c t l y  nominal. Ca l ib ra t ion ,  t h e  s i g h t i n g  w i t h  
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CERNAN t h e  i n d i c a t o r ,  on time at 26 seconds. We s a w  a throttle- down 

again wi th in  a few seconds of t h a t  p red ic t ed  from t h e  ground, 
( CONT D ) 

but  exac t ly  on t i m e  with t h a t  which w e  saw commanded frcn t h e  

computer. 

The ROD, during t h e  las t  phase of descent ,  during P66, re- 

sponded extremely w e l l .  

I had simply by t h e  number of c l i p s  I put  i n t o  t h e  ROD. 

I knew e x a c t l y  what ra te  of descent 

Descent and ascent  w a s  a nominal opera t ion  as prescr ibed  and 

as we s a w  i n  t h e  s imula tor .  

SCHMITT The one t h i n g  w e  previous ly  mentioned on caution and warning 

was t h a t  we got a descent quan t i ty  l i g h t  a f ter  touchdown by 

several minutes, presumably due t o  e i t h e r  f u e l  sensing o r  o r  

an a c t u a l  fue l  l eak .  

19.4 REACTION CONTROL SYSTEM 

CERNAN At t i tude  con t ro l  modes - I f l e w  it most of t h e  t i m e  i n  pulse .  

A f t e r  rendezvous f o r  s ta t ionkeeping,  nominal opera t ion  i n  a l l  

modes , nominal operat ion a t t i t u d e  hold  i n  AUTO. 

of con t ro l  w a s  nominal f o r  u l l age  and f o r  s tat ionkeeping.  

Trans la t ion  

SCHMITT The RCS ascent  feed  w a s  good. We might add here  t h a t  w e  d id  

have a t ransducer  s h i f t  in t h e  ascent  helium tanks. Tank 2,  I 

be l i eve ,  w a s  reading ho t .  I be l i eve  t h a t  w a s  what t h e  ground 
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SCHMITT c a l l e d  it as. They seemed t o  t h ink  they  had a mixture r a t i o  
( CONT ' D ) 

problem. They weren ' t  completely sure. They had us terminate 

ascent  f eed  e a r l y .  It must have been 5 minutes o r  something 

l i k e  t h a t .  

cant  degradat ion i n  our RCS c a p a b i l i t y .  

We te rmina ted  t h a t  e a r l y  b u t  t h e r e  was no S i g n i f i-  

CERNAN 

SCHMITT 

CERNAN 

SCHMITT 

CERNAN 

SCHMITT 

Every explos ive  device i n  t h e  spacec ra f t  audib le .  

Except one. That w a s  t h e  second landing  gear .  Didn ' t  you 

say you d i d n ' t  hea r  t h a t ?  

No, I heard it t o o .  I could f e e l  it when I h i t  t h e  swi tch .  

I thought you s a i d  you d i d n ' t  hear  t h a t .  

The f i r s t  landing  gear  ope ra t ion ,  we f e l t ,  of course ,  t h e  

landing  gear  go ou t .  The second one I could f e e l ,  i n  t h e  

swi tch ,  t he  a c t i v a t i o n .  

19.5 ELECTRICAL POWER SYSTEM 

The b a t t e r i e s  were e x c e l l e n t .  There were no b a t t e r y  anomalies. 

The DC monitoring w a s  no problem. I might mention t h a t  t h e  

ascent  b a t t e r i e s  d i d  seem t o  r e q u i r e  longer  than  nominal warmup 

t i m e ,  although. I do not be l i eve  it was longer  t han  expected 

with re ference  t o  t h e  ground. We unfo r tuna te ly  got  s t a r t e d  

4 minutes l a t e  s o  w e  flew the  f i r s t  p a r t  o f  powered descent  
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SC,YMITT with b a t t e r y  3 o f f  t h e  l i n e  i n  o rde r  t o  i nc rease  t h e  load  on 
( CONT'D)  

t h e  ascent  b a t t e r i e s  f o r  precondi t ion ing .  That was not  a 

problem a t  a l l .  Ba t t e ry  3 was pu t  on somewhere i n  powered 

descent  without  any i n t e r f e r e n c e  wi th  t h a t  ope ra t ion .  DC mon- 

i t o r  was f i n e .  AC monitor was f i n e .  

Power t r a n s f e r  CSM/LM/CSM went nominally i n  every case .  

stage conf igura t ion  - Nothing t o  d iscuss  t h a t  would be  o f f  

nominal. Main buses performed nominally and dead fac ing  w a s  

nominal. 

Abort 

Explosive devices  i n  a l l  cases  seemed t o  perform as expected. 

We heard  t h e  pyros ,  I t h i n k ,  i n  every case  except  poss ib ly  t h e  

second se t  of pyros on t h e  landing  gea r .  That might be ex- 

pec ted ,  no t  t o  h e a r  t hose .  We heard  t h e  f i rs t ,  b u t  we may have 

been r e a l l y  hear ing  t h e  b o l t s  l e t  go and t h e  gea r  s t a r t  t o  move 

i n t o  p l ace .  

Voltages were unchanged throughout t h e  whole f l i g h t .  L ight ing  - 

There were no l i g h t i n g  anomalies. Caution and warning - N o  

anomalies.  There were one o r  two conf igura t ion  caut ion  and 

warning s i g n a l s  which w i l l  come under ECS. What was t h a t  

cau t ion  and warning we got r i g h t  a t  t h e  end o f  descent?  

CERNAN Descent? 
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SCHMITT 

CERNAN 

SCHMITT 

CERNAN 

SCHMITT 

SCHMITT 

Right af'ter touchdown. 

No. A l l  we got was descent  quan t i t y .  

T h a t  w a s  a r ter  we vented,  wasn ' t  i t? 

No, it w a s  be fo re  w e  vented. The descent  q u a n t i t y  d i d  not  

come on u n t i l  after w e  landed and when w e  went through a l l  

t h e  ascent  checks. The f u e l  s i d e  w a s  going down a l l  t h e  t i m e .  

We never t a l k e d  about it; we never asked. 

We don ' t  know why t h a t  happened. Tha t ' s  r i g h t .  The f u e l  s i d e  

af'ter touchdown continued t o  decrease.  Sometime i n t o  t h e  pos t  

touchdown pre-vent c h e c k l i s t ,  we got a descent  q u a n t i t y  l i g h t .  

That w a s  t h e  only caut ion  and warning anomaly. 

19.6 ENVIRONMENTAL CONTROL SYSTEM 

Oxygen cabin p re s su re  was nominal except  f o r  a leaky  main A 

r eg ,  which p o t e n t i a l l y  was caused by having my hoses stowed 

a t  one t i m e  wi th  t h e  s u i t  i n  s u i t  flow. Tha t ' s  up t o  t h e  

systems people t o  decide.  But it d i d  r e s e t  i t s e l f  on t i m e .  

It w a s  not a s e r i o u s  l eak .  A f t e r  t h a t  t ime ,  we d i d  f l y  wi th  

only r e g  B i n  use.  

r e g ;  it j u s t  w a s  leaky.  

It w a s  p r e t t y  c l e a r  t h a t  A w a s  a usable  

Cabin atmosphere w a s  good, good v e n t i l a t i o n ,  good odor c l e a r i n g .  

The dus t  c l e a r  ons ider ing  t h e  amount 
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SCHMITT of dust  t h a t  we had. It w a s  w i th in  a couple hours a f t e r  
( CONT ID) 

i ng ress .  Although t h e r e  w a s  a l o t  of i r r i t a t i o n ,  a t  leas t  t o  

my s inuses  and n o s t r i l s ,  soon af ter  t ak ing  t h e  helmet o f f ,  

about 2 hours l a t e r ,  t h a t  had decreased considerably.  

CERNAN The LCG cooling w a s  p e r f e c t l y  nominal. 

The LCG cooling,  I t h i n k ,  w a s  a mandatory requirement pre-  

descent and pre-EVAs. 

spacecraf t  was adequate p r i o r  t o  descent ,  which I s a i d  a long 

t i m e  ago, back seve ra l  missions. 

W e  d i d  not wear t h e  liquid- cooled garments out  of our own 

choice f o r  ascent  rendezvous, and I was very comfortable during 

t h a t  phase of t h e  mission. 

I don' t  t h ink  t h e  a i r  cooling i n  t h e  

This w a s  r e a l l y  a godsend. 

SCHMITT Yes. I t h i n k  had you worn them and not had cooling,  you would 

have been uncomfortable. 

CERNAN Water supply. My first  impression w a s  t h a t ,  a f ter  t h e  f i r s t  

s e v e r a l  gulps of water, t h e r e  w a s  a l o t  less gas i n  t h e  LM 

water than i n  t h e  command module water. 

SCHMITT True. We used a l l  our  water .  We e s s e n t i a l l y  ran  dry a t  ascent .  

W e  drank a l o t  of w a t e r  and w e  even used some a d d i t i o n a l  w a t e r  

on our hands. Water g lyco l  w a s  nominal, and t h e  s u i t  c i r c u i t ,  

with t h e  exception of what I mentioned about REG A ,  was nominal. 
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19.7 TELECOMMUNICATIONS 

SCHMITT There was no problem monitoring t h e  comm system. Operation of 

S-band h igh  ga in  antenna was v a r i a b l e .  We had some i n i t i a l  

problems on t h e  housekeeping day of  lockup. It seemed t o  me 

t o  be a ground problem. I don ' t  know t h e i r  f i n a l  r e s o l u t i o n  

of t h a t .  It seemed t h a t  t h e  same k ind  of  t h i n g  happened t o  

us on a scen t ,  and again when we came around t h e  horn p r i o r  t o  

PDI. It seemed t o  be a ground lockup problem because it 

happened on t h e  omnis as we l l  as t h e  h igh  ga in .  We were j u s t  

not g e t t i n g  a good s t rong  upl ink  s i g n a l .  I don ' t  know what 

e l s e  t o  say .  On a scen t ,  as soon as we lit o f f ,  w e  l o s t  t h e  

high g a i n ,  went over t o  omnis, and t h e  omnis were g iv ing  the  

same i n d i c a t i o n s  - low s i g n a l  s t r e n g t h ,  l o t s  of n o i s e ,  and a 

high squea l .  Not a r e a l  high squea l ,  bu t  an obvious squea l .  

It wasn ' t  u n t i l  somebody e l s e  d i d  something t h a t  w e  got  t h e  

comm back. I d i d  not  g e t  t h e  comm back; it  j u s t  came back. 

We came through t h e  command module f o r  a l i t t l e  b i t .  Then 

they  i n s t r u c t e d  me t o  do th ings  I ' d  a l ready  done as far  as 

going t o  t h e  ornis and s t u f f ,  and then  suddenly they  came back 

up. So,  I ' m  not su re  what happened. But when we had S-band 

comm, it w a s  e x c e l l e n t .  Exce l len t  vo ice .  

CERNAN The VHF comm a f t e r  s epa ra t ion  and throughout rendezvous was 

e x c e l l e n t .  
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SCHMITT That ' s  r i g h t .  There w a s  a l i t t l e  b i t  of a problem c lose  i n .  

I t h i n k ,  again ,  it w a s  a quest ion of overdriving t o o  much. 

CERNAN The EVA antenna opera t ions  were a l l  r i g h t ,  bu t  t h e  EVA comm 

w a s  exce l l en t  throughout t h e  f i rs t  two and a half  EVAs.  The 

l a t t e r  p a r t  of t h e  t h i r d  EVA, I began t o  g e t  some noise  i n  the  

background t h a t  t h e  LMP d id  not  g e t .  It d i d  not  make t h e  corn 

unreadable, but  t h e  noise  was very evident .  

throughout t h e  closeout of EVA-3. The LMP had no s i g n i f i c a n t  

corn problems on t h e  EVA, and had exce l l en t  comm. Procedures 

and operat ions of t h e  audio center  throughout t h e  LM checkout 

and EVA changeover se tup  was nominal. 

That l a s t e d  

It worked j u s t  as 

adver t i sed  . 

SCHMITT F l i g h t  recorders  - I have no idea. I should mention t h a t  I 

probably l e f t  t h e  LM DSEA on during t h e  t h i r d  EVA, because it 

w a s  barber pole when w e  got back i n .  I suspect  t ha t  we r a n  

out of t ape  at tha t  t i m e .  My r e g r e t s  t o  Don Arabian. 
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20.0 LRV OPERATIONS 

SCHMITT LRV deployment was nominal. 

hinge pins  t h e r e  once? 

Didn't  we almost s l i p  out of t h e  

CERNAN I th ink  they dropped i n t o  them. 

drop. They were locked i n ,  as we reported.  

have f a l l e n  i n t o  t h e  hinges. 

t h e r e  w a s  a s l i g h t  j o l t .  Throughout the mechanical deploy- 

ment, which followed the procedures as w r i t t e n ,  she came 

down j u s t  as advert ised and broke loose from t h e  saddle j u s t  

as advert ised.  The setup was nominal. 

The walking hinges d id  not 

It seemed t o  

That was t h e  only t i m e  when 

SCHMITT We d id  have t o  push t h e  hinge pin  i n .  

CERNAN I went back and r e s e t  a forward hinge pin.  One out of t h e  

four  hinge pins w a s  not locked i n ;  t h e  yellow w a s  not f lush .  

Mounting and dismounting w a s  simply a case of ge t t ing  

acclimated as t o  know how t o  mount and how t o  dismount. The 

biggest  problem with mounting and dismounting w a s  t o  be able 

t o  mount without kicking dust all over t h e  LCRU. 

SCHMITT I n  my case,  t h e  problem w a s  keeping a t w i s t  out of t h e  l a p  

b e l t ,  which made it d i f f i c u l t  t o  unbelt .  

CERNAN Mounting on a s l i d e  slope aided dismounting. 

t 
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SCHMITT 

CERNAN 

Almost a l l  i n  one motion. 

Vehicle C h a r a c t e r i s t i c s  - Power-up - when I pushed i n  t h e  

Bravo and Delta c i r c u i t  b reake r s ,  t h e  gages came up j u s t .  

as adver t i sed .  Occasional ly,  I could f ee l  a l i t t l e  wheel 

s l ippage .  To t h e  best of  my knowledge, I had four-wheel 

d r i v e  and f o r e  and af t  s t e e r i n g  t h e  e n t i r e  t i m e ,  nominal. 

The braking a c t i o n  w a s  good. 

A s  a matter of f a c t ,  on some of t h e  extreme downslopes w e  

were on, I had t o  brake cont inuously and s t a y  below 18 k i l o-  

meters .  We ba re ly  h i t  18. 

brakes could fade on you. We came down some p r e t t y  s t e e p  

s lopes  a t  some reasonable speeds,  and I had t o  brake  t h e  

e n t i r e  t ime.  I worked t h e  brakes on and o f f .  I had no 

I had i n  mind t h e  f a c t  t h a t  t h e  

i n d i c a t i o n  of brake fad ing  a t  a l l .  I never f e l t  t h a t  I w a s  

going t o  l o s e  c o n t r o l  because of l a c k  of braking.  

Acce lera t ion  - Although w e  could never r e a l l y  go i n  a s t r a i g h t  

l i n e  very long wi th  t h e  Rover because of  bou lde r s ,  c r a t e r s ,  

or gene ra l  t e r r a i n  f e a t u r e s ,  I drove t h e  Rover f u l l  out  a 

ma jo r i t y  of t h e  t i m e .  Apparently,  we were going upslope,  

e s p e c i a l l y  out t o  s t a t i o n  2 .  I w a s  between 10  and 1 2  k i l o-  

meters most of  t h e  t i m e ,  and t h a t  w a s  at  f u l l  t h r o t t l e .  
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CERNAN I was a l i t t l e  b i t  su rp r i sed  t h a t  f u l l  t h r o t t l e  d i d  not  give 
( CONT 'D 1 

me a l i t t l e  b i t  b e t t e r  accelera t ion  and a l i t t l e  b i t  b e t t e r  

t o p  speed. 

SCHMITT 

CERNAN 

I th ink t h a t  1' upslope w a s  probably the re .  

However, t h e  accelera t ion  when you h i t  a d e f i n i t e  grade o r  

change i n  grade, you could fee l  t h a t  t h e  capab i l i ty  t o  climb 

t h a t  grade was always t h e r e .  I n  s p i t e  of t h e  f a c t  t h a t  maybe 

you s l ipped down t o  about 8 or 10  km/hr, you always f e l t  t h a t  

you had t h e  torque and t h e  power requi red  t o  m a k e  t h a t  grade. 

I never f e l t  t h a t  t h e r e  was a grade t h a t  we t r i e d  t o  negot ia te  

t h a t  I d i d n ' t  have t h e  c a p a b i l i t y  t o  g e t t i n g  over with t h e  

Rover. Never. 

S teer ing  and S l ide  Slippage - In  1/6  g with f o r e  and af t  s t ee r-  

ing and four-wheel s t ee r ing  f o r  you, you've got  a veh ic le  t h a t  

i s  ready t o  r eac t  the  minute you th ink  about pu t t ing  t h e  

command i n .  Much of t h e  time a t  t h e  speeds we were d r iv ing ,  as 

soon as t h a t  s t e e r i n g  and s i d e  s l i p  and sharp t u r n  command went 

i n ,  you were on t h r e e  wheels. 

d id  get  s i d e  s l i p .  

r ap id  or sharp t u r n s ,  I ' d  say 50 percent of  my dr iv ing ,  resulted 

i n  los ing  t h e  back end on some of my tu rns .  

you f e l t  t h a t  on t h e  r i g h t  s i d e ,  Jack. 

The reac t ion  w a s  t h a t  t h a t  you 

I did  f e e l  t h a t  t h e  majori ty of  q y  more 

I don' t  know whether 
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SCHMITT Yes. 

CERNAN I w a s  comfortable i n  doing it because I expected it. I f e l t  

t h a t  i n  keeping a reasonable speed, t h e  rear end broke loose  

from me on 50 percent  of t h e  t u r n s  during my e n t i r e  d r iv ing  

on t h r e e  EVAs. I t ' s  a vehic le  t h a t  you have t o  d r ive  t o  ge t  

accustomed t o .  I t ' s  one you approach slowly, and then you 

begin t o  peak out and you begin t o  l i v e  up t o  i t s  m a x i m u m  

performance c a p a b i l i t i e s .  

You can avoid obs tac le s  very e a s i l y .  

doing so i s  t h a t  it requ i re s  t h e  same sharp tu rn  and genera l ly  

your rear end w i l l  break out .  The tu rn ing  response i s  phenom- 

The only hes i tancy i n  

enal .  

I w a s  a l i t t l e  disappointed or su rp r i sed  at  m a x i m u m  speed on 

what looked l i k e  a r e l a t i v e l y  l e v e l  su r face ,  which m a y  have 

been a 1' o r  so  upslope. It w a s  not q u i t e  as fast as I thought 

it might be. Coming down t h a t  s lope ,  we d id  a l o t  of zigzagging 

going t o  d i f f e r e n t  s t a t i o n s .  So I d i d n ' t  get  t h e  f u l l  brunt  

of coming back down t h e  same slope.  Bas ica l ly ,  I f e l t  I could 

ge t  more t o p  speed out of t h e  veh ic l e ,  not t h a t  I needed i t ,  

but  t h e r e  were times I could have used it i n  nego t i a t ing  t h e  

su r face .  
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CERNAN Torque - I don' t  r e a l l y  t h i n k  I requi red  more torque.  I never 

l o s t  t h e  wheels going upslope, although I d i d  f ee l  t h e  vehic le  

working, and you could see it i n  t h e  amps t h a t  you were 

drawing going up some of those  s lopes .  You could a l s o  feel  

it i n  t h e  t o p  speed. Again, t h e r e  w a s  ample torque t o  nego- 

t i a t e  t h e  s lopes t h a t  we had confronting us.  

s lopes ,  sub jec t ive ly ,  were q u i t e  s t eep .  

( CONT f D ) 

Some of those  

C o n t r o l l a b i l i t y  - You had t o  l e a r n  - j u s t  l i k e  you have t o  

l e a r n  on most o the r  vehic les  t h a t  are e s s e n t i a l l y  l i k e  t h a t  - 
t o  be g e n t l e  and smooth during t h e  cont ro l .  Sharp commands 

would t e n d  t o  leave  you without the  rear end on t h e  ground or 

leave you with t h e  rear end not  exac t ly  where you wanted it.  

So c o n t r o l l a b i l i t y  was e x c e l l e n t ,  but  I f e l t  it was very 

s e n s i t i v e .  

C r e w  R e s t r i c t i o n s ,  Limi ta t ions ,  and Capab i l i t i e s  - Displays - 
I could see and read a l l  d isp lays  a l l  t h e  t i m e  except when w e  

got dust  on the  check l i s t  down i n  f ron t  of the  hand c o n t r o l l e r .  

Then t h a t  d isp lay  became e f f e c t i v e l y  unreadable u n t i l  I could 

ge t  o f f  t h e  Rover at t h e  next s t o p  and dust it. 

Hand c o n t r o l l e r  operat ions were as adver t i sed ,  very similar 

t o  t h e  t r a i n e r .  I used reverse  twice ,  and it worked. I don' t  

recommend it as a standard mode of operat ion.  I t ' s  much b e t t e r  

t o  have the v only con t ro l  c a p a b i l i t y .  
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CERNAN 
( CONT'D)  

SCHMITT 

CERNAN 

My seat and foo t  rest were, as far  as I ' m  concerned, p e r f e c t l y  

ad jus t ed  and comfortable as f a r  as p o s i t i o n .  How about yours? 

Fine. 

C r e w  Movement Within t h e  S u i t s  - A s  far  as d r i v i n g  t h e  Rover 

w a s  concerned, I had t h e  same r i g h t  a r m  r e s t r i c t i o n  as far as 

g e t t i n g  my a r m  back and d r iv ing  t h e  Rover. But I had no w r i s t  

problems as on some of t h e  previous f l i g h t s .  I wore no w r i s t -  

l e t s .  I d i d  not  rub my w r i s t  r a w .  I had a l l  t h e  w r i s t  corn-. 

mands. I t h i n k  t h a t ' s  j u s t  a func t ion  of  where your arms f i t  

i n  t h e  s u i t .  

a l l .  I sat i n  t h e  s u i t  high enough t o  be a b l e  t o  see down at 

t h e  d i sp l ays  and out  i n  f r o n t  of me. The only r e s t r i c t i o n  I 

ever  had i n  d r iv ing  t h e  Rover, out  i n  f r o n t ,  i s  where co inc i-  

d e n t a l l y  t h e  las t  parking angle l e f t  t h e  h igh  gain antenna at 

a planned view. Then I had t o  look through t h e  h i g h  ga in  

antenna. Then the  tendency t o  l o s e  the  view beyond w a s  a 

l i t t l e  b i t  g r e a t e r .  

I had abso lu t e ly  no w r i s t  movement problems at 

Seat  Bel t  Operations - On t h e  l e f t  s i d e ,  I could not  have 

t o l e r a t e d  m y  seat b e l t  any smaller. It kept  me  i n  t i g h t .  I 

f e l t  t h a t  I would never  l o s e  t h e  Rover. I f e l t  t h a t  I ' d  s t a y  
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CERNAN with t h e  Rover even i f  we d id  a 180' roll. Y e t  it w a s  loose 
( CONT D )  

enough t o  get i n  and out o f .  It might be because of j u s t  

genera l ly  g e t t i n g  a l i t t l e  b i t  more t i r e d ,  but c e r t a i n l y  during 

t h e  t h i r d  EVA, I found it occasionally was a l i t t l e  harder t o  

re lease .  How about your side? 

SCHMITT Much t h e  same. I mentioned t h a t  t h e  sea t  b e l t  got twis ted  

occasionally.  

Being t i r e d ,  I ' m  su re ,  had something t o  do with t h a t .  

I suspect t h a t  made it harder t o  get out.  

Let me skip  back up t o  crew movement within t h e  s u i t .  

only time t h e r e  w a s  any s ign i f i can t  movement w a s  when we were 

on s i d e  h i l l s  and moving around all  t h e  contours. 

I was leaning against  t h e  s i d e  of t h e  su i t ,  which increased 

The 

I noticed 

t h e  impression of being on a s t eep  slope. 

CERNAN During t h e  lunar  Rover samples, t h e  commander w a s  able  t o  take 

t h e  sample from t h e  LMP and was able t o  reach over and drop 

t h e  sample i n  t h e  LMPs sample bag without any d i f f i c u l t y  at  

all. This was repeatable ,  based upon ground t r a i n i n g .  Exactly 

t h e  same. 

SCHMITT The Rover sample worked exact ly  as we had planned. N o  changes 

at all. 
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CIBJYAN The vehic le  suspension c h a r a c t e r i s t i c s  were outstanding.  

I negot ia ted  some i n t e n t i o n a l l y ,  some un in ten t iona l ly .  I 

negot ia ted  some r e l a t i v e l y  good-sized rocks,  1 0  t o  1 2  inches 

or so ,  head on with t h e  suspension system and t h e  veh ic l e  

j u s t  walked r i g h t  over t h e s e  rocks without any d i f f i c u l t y  

at  a l l .  I t r i e d  t o  s t r a d d l e  t h e  smaller c r a t e r s  so  t h a t  w e  

wouldn't ge t  any s ide  slope.  I n  dr iv ing  t h e  veh ic l e ,  Bhe 

major e f f o r t  i s  t o  de te r  yourse l f  from side slope a c t i v i t i e s ,  

whether t h e y ' r e  l i t t l e  c r a t e r s  or l a r g e  c r a t e r s .  So you t r y  

and go down through t h e  cen te r  of t h e  c r a t e r s  i f  t h e y ' r e  not 

t o o  deep. 

We went through some r e l a t i v e l y  major boulder f i e l d s ,  and t h e  

vehic le  suspension j u s t  accepted it without any d i f f i c u l t y  at  

all. I never f e l t  t h a t  we bottomed ou t .  We never bottomed 

out i n  terms of t h e  wheels tak ing  a boulder .  However, we d i d  

scrape bottom once o r  twice i n  going over some boulders ,  

center ing  some boulders .  

If t h e y ' r e  s m a l l  c r a t e r s ,  you t r y  t o  s t r add le  them. 

SCHMITT I never went back t o  look,  but  you mentioned you looked l i k e  

you'd bent a wheel. Is  t h a t  r i g h t ?  

CERNAN I mentioned something about a gol f- bal l- s ize  dent i n  t h e  l e f t  

f ron t  wheel. I inspected  a l l  t h e  wheels a r ter  t h a t .  The 

l e f t  f ron t  inboard wheel w a s  b igger  than a golf ba l l .  If you 
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CERNAN took a f i s t  and j u s t  crunched t h e  inner  s i d e  w a l l ,  j u s t  punched 
( CONT ' D ) 

it and you l e f t  an impression of your f i s t  i n  i t ,  tha t ' s  

about what I s a w  i n  t h a t  lef't f ront  wheel. The impression 

w a s  probably no more than a half an inch t o  three- quarters  of 

an inch deep and a radius about t h e  s i z e  of your f i s t .  None 

of t h e  o ther  wheels had it because I inspected them a f t e r  I 

saw t h i s  one. As  f a r  as driving c h a r a c t e r i s t i c s  a re  concerned, 

you wouldn't know it w a s  there .  

Hand Holds on t h e  Vehicle - The hand hold I used most t o  get  

i n  was t h e  low gain antenna on t h e  commander's s ide  t o  help  

me t o  get  i n  a proper pos i t ion  f o r  s t r a p  i n .  

holds on t h e  vehicle were r e a l l y  r e l a t i v e l y  use less ,  par t icu-  

Any other  hand 

l a r l y  i n  adjus t ing t h e  high gain and what have you, because 

t h e  vehic le  when it s e t s  by i t s e l f  was a very unstable vehicle.  

The tendency t o  move or shove or lean  t h e  vehic le  one way o r  

another w a s  very great .  

SCHMITT I u s e d t h e  accessory stands as my hand hold for mounting and 

dismounting . 

CERNAN LRV Systems Operations - The nav system w a s  excel lent .  

t h e  same c h a r a c t e r i s t i c  d i g i t a l  movement of  t h e  gyro t ha t  we 

s a w  i n  LRV s i m .  

of the nav system. 

I s a w  

But it c e r t a i n l y  d idn ' t  hamper the  operat ion 
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CERNAN Power Batteries - The temperature on t h e  r i g h t  number 2 

b a t t e r y  was h ighe r  at  i n i t i a l  powerup. We s t a r t e d  powering 
(CONT'D) 

up at 120° , which I t h i n k  s u r p r i s e d  everybody, inc luding  m e .  

It s t ayed  h o t ,  although they  both  cooled down r e l a t i v e l y .  

It s t ayed  hot  throughout t h e  mission.  

EVA, it was above 138' o r  140' and gave us a f l a g .  

A t  t h e  end of t h e  t h i r d  

S t ee r ing  and Trac t ion  Drive - I wiped out  t h e  hand c o n t r o l l e r  

as w e  had planned t o  p r i o r  t o  t h e  f l i g h t  about 6 o r  8 times 

be fo re  powerup t o  remove any l u b r i c a t i o n  problems due t o  

thermal  c h a r a c t e r i s t l c s .  The minute I powered up (and you 

s a w  i t)  , t o  t h e  b e s t  of my knowledge , I had both f r o n t  and 

r eve r se  s t e e r i n g .  

Voice Communications and Antenna Management - Antenna manage- 

ment, because of  t h e  ex tens ive  p r e f l i g h t  p lanning ,  w a s  

e x c e l l e n t .  

could p ick  up t h e  Ea r th  and cen te r  it .  

s igh ted  it and looked through,  and it w a s  t h e r e .  I tweaked it 

up,  and t h e r e  w a s  no problem a t  a l l .  The low gain antenna,  

except when we d i d  3 6 0 O  pans ,  which I d i d  not  bo the r  t o  a d j u s t  

at low ga in  antenna fol lowing on t h e  p a r t  o f  t h e  commander t o  

keep us w i th in  p l u s  or minus 10' t o  20° ,  w a s  a simple t a s k .  

It d id  no t  r e q u i r e  any und-ue a t t e n t i o n .  

I had no t r o u b l e  i n  handl ing t h e  h igh  gain.  I 

It w a s  t h e r e .  I j u s t  
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CERNAN TV/TCU - Up u n t i l  t he  t i m e  it f a i l e d  af ter  l i r t - o f f ,  t h e  

TV/TCU worked very w e l l .  
( CONT'D) 

E l e c t r i c a l  and Mechanical Connections - The only connection I 

r e a l l y  had t r o u b l e  with , elec t r ica l /mechanica l  connection, w a s  

t h e  SEP connection t o  t h e  LRV. I had t o  support t h e  connector 

bracket  with my l e f t  hand i n  order  t o  ge t  enough force  on t h e  

SEP connector t o  mate it and lock  it t o  t h e  LRV. 

SCHMITT Tha t ' s  t h e  s tandard  EMU connection. 

CERNAN That ' s  t h e  s tandard  EMU connection. The only o the r  t h i n g  I ' d  

l i k e  t o  mention about t h e  LRV i s  i t ' s  about 99-percent re- 

quired  e f f o r t .  Even t o  take a drink of water from t h e  s u i t  

dr inking bag during LRV d r iv ing  could put  you i n  some very 

embarrassing s i t u a t i o n s  as far as following your t e r r a i n  , 

c r a t e r s ,  and what have you. It was almost 100-percent 

requirement . 

SCHMITT Geology Science S i t e  Response - You've covered p r e t t y  w e l l  

how t h e  Rover performed on various kinds of t e r r a i n .  

why don ' t  you descr ibe  t h e  fender? 

problem. 

Gene, 

That w a s  t h e  major dust 

Y 
Qj 
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CERNAN With t h e  loss of  one of  t h e  fender extens ions ,  any one of 

them, t h e  dust  generated by t h e  wheels without fenders  o r  

without fenders  extensions i s  i n t o l e r a b l e .  Not j u s t  t h e  crew 

ge t s  dus ty ,  but  everything mechanical on t h e  Rover i s  sub jec t  

t o  dus t .  Close t o  t h e  end of  t h e  t h i r d  EVA, a l l  t h e  mechan- 

i c a l  devices on t h e  ga te  and on t h e  p a l l e t  i n  terms of bag 

holders  and p a l l e t  locks and what have you were t o  t h e  po in t  

t h a t  they  would refuse  t o  funct ion  mechanically even though 

t h e  to l e rances  on these  p a r t i c u l a r  locks were very gross.  

They d i d n ' t  work because they  were inhabi ted  and i n f i l t r a t e d  

with t h i s  dust .  Some could be forced over center .  Others 

j u s t  re fused  t o  opera te  even after dus t ing ,  c leaning,  and a 

s l i g h t  amount of pounding t r y i n g  t o  break t h e  dust loose .  

t h ink  dust i s  probably one of our  g r e a t e s t  i n h i b i t o r s  t o  a 

nominal operat ion on t h e  Moon. I th ink  we can overcome o the r  

phys io logica l  o r  physical  or mechanical problems except dust .  

I 

SCHMITT What we're  r e a l l y  saying i s  t h a t  i n  any f u t u r e  opera t ion ,  

mechanical j o i n t s  or l e v e r s  and t h i s  s o r t  of t h i n g  are going 

t o  have t o  be protec ted .  

CERNAN They should be sea led  o r  pro tec ted .  

problem with t h e  wheels, and those  are  sea led  u n i t s .  Dust 

accumulated on t h e  r a d i a t o r .  

We had absolu te ly  no dust 
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SCHMITT That goes f o r  t o o l s  too .  The o n l y * t o o l s  we had locks  on were 

t h e  scoop and t h e  rake,  and those  were g e t t i n g  s t i f f  and 

wouldn't lock .  They wouldn't relock once you adjus ted  them. 

CERNAN The period of  time when we had l o s t  t h e  r e a r  fender j u s t  put 

a s o l i d  coat of gray dust over everything. Once we got t h e  

fender r epa i red ,  t h e  dust problem w a s  at  a minimum. After 

t h e  long t r a v e r s e  r i d e s ,  t h e  r a d i a t o r s  a l l  required a good 

amount of dusting. That required X amount of time. Tha t ' s  

going t o  be requi red  again any time we have a lunar  surface  

operat ion.  

Payload Stowage - Jack,  do you have anything? I n i t i a l l y ,  

during EVA-1 prep ,  I th ink everything f i t  under t h e  s e a t s  or 

on t h e  p a l l e t .  

t i s e d .  

charges, and t h e  charges on t h e  p a l l e t  all f i t .  

The p a l l e t  f i t  on t h e  Rover exact ly  as adver- 

The SEP, t h e  deployment of the  SEP,. the se tup of  t h e  

SCHMITT I ' m  sure  w e ' l l  ge t  i n t o  t h i s  i n  t h e  system experiments, bu t  

as a genera l  comment f o r  any r a d i a t o r  surfaces t h a t  need t o  

be  protec ted ,  you need t o  have more than j u s t  a cursory design 

on t h e  p ro tec t ion  of those  r a d i a t o r s .  

i n  p o i n t ,  and t h a t  w a s  a completely inadequate design t o  pro- 

t e c t  those  r a d i a t o r s .  I f  we ever do it again i n  a dust 

environment, you must have c l e a r  and very t i g h t  p ro tec t ion  of 

your mirrors and radiators f o r  driving.  

The SEP i s  t h e  case 
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CERNAN Something e lse  t h a t  dust  p e n e t r a t e s  t h a t  I don ' t  t h i n k  has  

been mentioned be fo re  i s  t h a t  it p e n e t r a t e s  and d e t e r i o r a t e s  

t h e  c a p a b i l i t y  of Velcro. I could see it on t h e  LCRU covers  

and t h e  SFP covers. 

covers c lo sed ,  bu t  t h e  Velcro t h a t  kept  them open d i d n ' t  p u l l  

o f f  bu t  it w a s  d e t e r i o r a t i n g .  If you want t o  use  t ape  on t h e  

lunar su r f ace  af ter  what you ' re  t a p i n g  has been exposed t o  

t h e  d u s t ,  you first  have t o  c lean  t h a t  su r f ace  o f f  wi th  a 

p i ece  of t a p e  or something and ge t  t h e  mir ror  dus t  off 

before  t h e  t a p e  w i l l  even begin t o  adhere t o  t h e  su r f ace  you ' r e  

t r y i n g  t o  apply it t o .  

The Velcro p u l l e d  o f f  t o  keep t h e  SEP 

SCHMITT We ought t o  mention he re  t h a t  t h e  gray  t a p e  i n  gene ra l  i s  not  

very good. It w i l l  s t i c k  t o  i t s e l f ,  both i n s i d e  and ou t s ide  

t h e  s p a c e c r a f t .  

CERNAN I had t h e  impression t h a t  t h e  gray t a p e  has been s i t t i n g  around 

f o r  1 0  yea r s .  T h a t ' s  t h e  k ind  of  adherence you had. 

SCHMITT The t a p e  on t h e  food bags i s  what we f i n a l l y  used whenever 

we needed t o  r e a l l y  t ape  something. It i s  much b e t t e r  t ape .  

CERNAN The gray t a p e  i s  very poor t ape .  We covered t h e  stowage, 

which went exac t ly  as planned. W e  had no f i t  problems w i t h  

stowage or anything on t h e  Rover. 
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21.0 EMU SYSTEMS 

C E R "  PGA F i t  and operat ions - The CDRs s u i t  f i t  p e r f e c t l y ,  including 

gloves. 

SCHMITT The LMps w a s  an excel lent  f i t ,  

CERNAN Doffing and donning were j u s t  as we expected. 

update t h i s ,  but  as far as we're concerned, he had no gr ipes  

o r  qualms g e t t i n g  h i s  s u i t  on and o f f .  

The CMP may 

SCHMITT I th ink  he w i l l  have some comments. 

EVANS On i tem 21.0, EMU Systems, everything w a s  normal w i t h  t h e  ex- 

ception of  t h e  CMPs prelaunch drink bag. 

might t o  ge t  water out  of it, I couldn ' t .  

t h e  s u i t  off  i n  t h e  spacec ra f t ,  t h e  drink bag i n  s u i t  donning 

had somehow become stuck sideways underneath t h e  neck r i n g  

bending t h e  l i t t l e  rubber hose t h a t  we drew t h e  water through. 

It did  not allow any water t o  come through. The dr ink  bag was 

f i l l e d ,  and it d i d  not expand noticeably from any a i r  t h a t  may 

have been i n  it. The problem was t h a t  it wasn't i n  v e r t i c a l l y .  

It w a s  kind of wedged i n  crossways around t h e  neck r ing .  

th ing  e l s e  from t h e  CMP s u i t  worked adequately. 

Try and t r y  as I 

After  f i n a l l y  g e t t i n g  

Every- 

CE8NAN Biomed instrumentat ion - I t h i n k  t o  varying degrees of  individ-  

u a l i t y  t h a t  we all had sensor sk in  problems. 
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SCHMITT Yes, those  are documented by t h e  medics. L e t  m e  just  say t h a t  

I wore a set of connectors f o r  t h e  whole descent through ascent  

t ime frame, and when I took those  o f f  i n  t h e  command module, 

t h e  e l e c t r o l y t e  from a couple had completely disappeared. 

obviously reac ted  wi th  t h e  sk in  and l e f t  s o r t  of a semiscab. 

It wasn't  a bloody scab. 

It 

CERNAN The commander had t h a t  too .  We both had t h a t  problem. 

SCHMITT If you have t h e  time t o  change them-out each day, i t ' s  probably 

not  a bad idea .  We j u s t  d i d n ' t  t ake  t h a t  kind of  time. 

CERNAN The LCG opera t ion  was nominal. We doffed t h e  LCGs after t h e  

EVAs,  s l e p t  i n  CWGs, and donned them for t h e  EVAs.  It w a s  a 

very comfortable mode of opera t ion .  

SCHMITT I r e a l l y  am su rp r i sed  t h a t  o the r  missions have s l e p t  i n  t h e i r  

LCGs. It j u s t  seems t o  m e  t h a t  t h i s  would have been very 

uncomfortable. 

CEFlNAN Helmet opera t ion  - The C D R ' s  w a s  nominal. 

SCHMITT The LMP's was f i n e .  

CERNAN You had your v i s o r  s tuck .  

SCHMITT LEVA operat ion - I d id  have t h e  s t i c k y  v i s o r  problem, and it 

w a s  dus t .  We could fo rce  it c losed ,  once we got it o f f .  W e  

t r i e d  once on t h e  su r face ,  and we couldn ' t  4et it closed. 
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CERNAN That was t h e  hard Sun v i s o r .  

Li feves t  - No comment; nominal. 

and I don ' t  have any g r ipes .  

The gloves f i t  we l l  and t i g h t ,  

SHEPARD Did you use t h e  extra set? 

CERNAN The extra  set i s  brand new and s i t t i n g  on t h e  su r face  r i g h t  

ou t s ide  t h e  descent s tage .  

Neck seal - We had no problems sea l ing  t h e  LEVAs, helmets ,  o r  

anything. 

UTCA opera t ion  - The CDR used h i s  at  every opportunity.  

always had a bagful .  

I 

SCHMITT I suggest t h a t  considerable thought be given t o  t h e  s i z e  of 

condom t h a t  you pick.  Mine w a s  t o o  small, q d  it i n h i b i t e d  

t h e  opera t ion  of t h e  UCTA. 

t i o n  on both EVAs, u n t i l  I w a s  able t o  fo rce  a u r ina t ion .  A f t e r  

t h e  second ohe, I apparently popped a blood vesse l .  There w a s  

blood, but  it disappeared a f t e r  24 hours. 

It was a very uncomfortable s i t u a-  

CERNAN I ended up with an ex te rna l  scab during t h e  luna r  sur face  EVAs 

from t h e  sweat, and t h e  condom. It went away. 

SHEF'ARD Was it an abrasion problem? 
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CERNAN I t h i n k  it w a s  an abras ion  problem. I could not  have a l a r g e r  

one because I don ' t  t h i n k  it would se rve  t h e  purpose. It was 

j u s t  a l o t  o f  work and a l o t  of walking, and tha t ' s  all t h e r e  

w a s  t o  it. 

SCHMITT For t h e  t h i r d  EVA, I s t r e t c h e d  t h e  condom and it worked f i n e .  

CERNAN The EMU maintenance k i t s  were f i n e .  We used them as r equ i r ed ,  

as planned. 

SCHMITT The d r ink  bags were e x c e l l e n t .  

CERNAN Let m e  say something about t h e  d r ink  bags. We r o t a t e d  tha t  

nozzle  90 degrees.  

know t h a t  d r ink  bag w a s  t h e r e  u n t i l  I wanted t o  g e t  a d r ink  of 

We s a i d  it would work i n  t r a i n i n g .  I d i d n ' t  

water. It never i n t e r f e r e d  w i t h  t h e  mikes. I wore it on de- 

scen t  t o  t h e  su r f ace ,  on t h e  su r f ace ,  and dra ined  t h e  bag on 

all three EVAs. 

Ron's bag a t  launch was doubled up. He can t a l k  about t h a t .  

They j u s t  put  it i n  wrong. 

SCHMITT Before you leave t h e  d r ink  bag, there ' s  something down here  

f o r  the  food s t i c k .  Nei ther  Gene nor I used a l l  our  food 

s t i c k .  I th ink it w a s  a good i d e a  having it there .  

CERNAN I used about h a l f  of mine most of t h e  t i m e .  
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SCHMITT I never f e l t  an extreme d e s i r e  t o  e a t  at a l l .  Every once i n  a 

while,  I would t a k e  a l i t t l e  chunk o f f  of it. 

Antifog w a s  f i n e ,  

CERNAN There was no fog problem. 

The PLSS PGA operat ions were again nominal as planned. Pres- 

s u r i z a t i o n  and v e n t i l a t i o n  were good. Liquid cooling w a s  ex- 

c e l l e n t .  

with maybe one o r  two exceptions. And genera l ly ,  I used high 

cooling only when I w a s  hot and wanted a spur t  of cold water. 

Probably 90 percent of t h e  mission, I worked i n  medium cooling. 

I never worked f o r  any long dura t ion  i n  high cooling, 

SCHMITT I never went t o  high, not once. 

CERNAN Is t h a t  r i g h t ?  

SCHMITT I was i n  intermediate- intermediate, which i s  a l i t t l e  b e t t e r  

than intermediate.  

CERNAN Communications on t h e  surface were good even before  we got our 

antennas extended. I d i d n ' t  no t i ce  any d i f ference  a f t e r  t h e  

antennas were extended. 

SCHMITT I did ,  j u s t  a l i t t l e  b i t .  It was a l i t t l e  l e s s  scratchy.  

CERNAN Connectors and contro ls  were good on t h e  PLSS throughout t h e  

f l i g h t .  They a r e  t h e  one th ing  t h a t  d i d  not seem t o  get  
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CERNAN a f f e c t e d  by t h e  dus t .  

but  1 could not t e l l  it. 

They might have go t t en  a l i t t l e  s t i f f e r ,  
( CONT'D)  

The RCU w a s  good. 

use t h e  OPS. 

The RCU f i t  and operated wel l .  We d id  not  

SCHMITT 

CERNAN 

L e t  m e  comment on mine. Af ter  t h e  t h i r d  EVA, we  reset t h e  

r egu la to r ,  and t h a t ' s  why we brought t h e  C D R ' s  PLSS back r a t h e r  

than  t h e  UPS. 

I th ink  Jack a c t i v a t e d  h i s  OPS with t h e  hose f r e e  for j u s t  a 

moment. I t h i n k  t h a t  reset t h e  r egu la to r .  Ins tead  of  regula-  

t i n g  a t  39, it then s t a r t e d  r egu la t ing  a t  43. 


