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1.0 PREMISSION PLANNING

1.1 WAKEUP TIME LINE

. Wel l ,  I think we ought to ta lk  about the wakeup time l ine
f i r s t  of a l l  and see what we want to do d i f ferent ly  there.

I think we can cut the wakeup time l ine down some. After
wakeup, we shaved and took a shower in  10 minutes.

The weather br ief ing can be combined with breakfast as we
d i scussed .

1 .2  MEDICAL EXAM

The medical  examinat ion can be done in  5 minutes with two

doctors  or  one doc to r .

And you know one doctor could do this physical in 5 minutes
because you know a l l  they do i s  look in  your ears ,  take
your b lood pressure,  put a thermometer under your tongue,
and weigh you; you can weigh yourself.

Right ,  but we can get that done, we've already done tha t ,
we ' l l  have two tables going —~ probably cut that to 5 minutes.

Yes .

1 personal ly would a lso say I think that the getup time and
how fas t  you rush and a l l  that kind of s tu f f  that morning,
there i s  probably going to be a lo t  of personal preferences
to what the guys want.

Yes, I think so, too,  but the problem we get into i s  that i f
you don ' t  cut that to a minimum pretty soon, i f  you have a
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ABBEY

YOUNG
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YOUNG

ABBEY

6-hour ho ld  l ike we d id  on Fr iday ,  your day is  going to be

very long.  And you don ' t  give those guys any f l ex ib i l i t y  and

I a lso think we' re ge t t ing  up about a ha l f  hour too early.

We l l ,  I think you ' re  probably right because when we got into

the su i t  Oy flow problem, that cost about a ha l f  an hour yet
we s t i l l  made the launch t ime .

We can take care of that problem by running a tes t  on i t

properly in  the T minus 10-hour count before they tank.

When they work themselves down to such they can get that 30-

minute hold that you have af ter we ingress,  we could get up

l a t e r .

Wel l ,  you know they a ren ' t  real ly giving them a lo t  of f lex i -

b i l i t y .  You get the crew in  there ear ly ,  then i f  they get

into a ho ld  s i tuat ion,  you ' re  pret ty  wel l  se t ,  you can do

s tu f f .  You can f ix  things and - ~-

We ought to be ready to go ear ly i f  the weather ' s  c l ea r ,

rather than get caught with clouds coming in  o f f  the coast

l ike i t  was on Saturday. You could have launched at 6:30

and cou ldn ' t  have launched at 7. I t  would be good to  go
ahead and try to work to open that window up.
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2.0 SUITING AND INGRESS

They real ly  had an extra 20 minutes - we started sui t ing
at 3:10 and star ted for the pad at 3 :50.  There i s  no way
in the world i t  can take a ha l f  hour to sui t  up, although
that time Cr ip had the problem, i t  took longer.

I t  helped on Friday when we had the helmet. leak problem.

‘Tha t ' s  the main thing we have some of that s tuf f  in  there
for,  you probably need to al low some time for contingencies
and t ha t ' s  the hard part .

Wel l ,  we've already gone ahead taking steps to cut down the
physical time and combine the breakfast and the weather
br ie f ings.  How about the content of the weather br ief ing?

I thought the weather br ief ing was good, I think they should
emphasize on launch day the weather - where you ' re  going to
land there the f i rs t  rev or so, and i f  i t ' s  marginal on one
p lace ,  l ike say, for example, i t  was marginal at Edwards but
Northrup was okay, you a lso kind of look at i t  as e i the r /o r ,
I think. Like how the Rota abort weather was and i f  we get
other downrange s i t es  for STS-2, which I think we ought to
have, l ike i f  you get into one of these cabin leak problems
or something. Nobody can say that things a ren ' t  ever going
to happen again.

On the way to the pad, that t r ip  went okay; went out in  the
White Room okay, they d idn ' t  slow us down.out there. And the
t ime l ine says crew ingress for 4:30 and we invariably were
up there to ingress at 4:20 both days.

Friday, I don ' t  think we had any problems after you got in ,
I think everything went pretty smoothly.



YOUNG No. On Fr iday,  we were ac tua l ly  seated and strapped in  almost

at 4:30 and got out at 11 :00 .  Both days,  I checked the c r i t i -  ®

ca l  switches on the middeck a f t  bulkhead when I crawled in .  I t

had a p lex ig lass GSE cover over those switches and we flew
that cover.

ABBEY How about the time gett ing you ou t ,

YOUNG I thought i t  was a l i t t l e  long but i t  gives you a good data

poin t .  I rea l ly  think i f  you' re goingto lay in there for
6 hours and then launch, t ha t ' s  pushing i t  a l i t t l e ,  and I
don' t  know how on these missions that you'd cut your day down
much e i t he r .

ABBEY I t  seems l ike on Friday, i f  we'd have launched on that l as t

time around, that would have been about as long as you would
want to go.

CRIPPEN Our current ground rules said a 3-hour ho ld  and we were a ®

l i t t l e  over that .

ABBEY 1 guess you s t i l l  fee l ,  based on that ,  you think that was a

good ground ru le?

YOUNG We l l ,  I would fee l  that way except that I know on miss ion

day 1, I worked 21 hours that day because I was up the whole

t ime and i t  d i d  not bother me.

CRIPPEN I t ' s  not a mat ter ,  I don ' t  think, of how you feel  once you

l i f t ed  o f f ,  i t ' s  j us t  a matter  of laying in  that cot tonpick-

ing seat and how much i t  hurts and once you ' re  underway, we l l ,

t ha t ' s  a d i f ferent  story. But I personal ly think somewhere

around 3 hours ought to be a good ground rule and i f  you

choose to break that in  real  t ime,  you may fee l  l i ke ,  "Hey,

we're c lose and we might get there . "  The problem is they get
you out there and we ' l l  go into a hold for an hour;  we think @®
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we're almost there and then, no, we're not quite there, so I
bel ieve we ought to s t i ck  with the 3 hours myse l f .

One of the problems is i t ' s  d i f f i cu l t  to ask you d i rec t ly  what
you think of the s i tuat ion.

Well,  I think two 3-hour cyc les,  l ike you get in there at 4:30

and you launch at - what were we launching at - 6:50?

6:50 Friday.

And then you recyc le and do that again and t ha t ' s  about it.
I don' t  think we'd have gone through another hour cycle.

An hour wouldn' t  have been too bad - -

I think you get into the game where they say i t ' s  going to be

an hour, and then by the time they get into i t ,  they ho ld  longer .

And t ha t ' s  why they need somebody l ike you, George, back there

applying the ru les .

Well, t ha t ' s  why I think i t  would incrementally catch you.
Then you'd be darned i f  you do and darned i f  you don ' t .

Wel l ,  the count went pretty smooth, d i dn ' t  i t ?

Friday, gett ing you out, gett ing you back, and unsuited, I

think that went okay. Sunday, we had that problem with the

The guys did a good job on that.

Sunday, I think - except for the changeswe talked about, I

think i t  went pret ty  smooth,

2-3
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3.0 STATUS CHECKS AND COUNTDOWN

I got a couple of small things in  the configurat ion there in
the cockpi t  that I think w i l l  probably need addressing at some
part icular po in t .

You guys both mentioned a comm problem to me on Friday, get-
ting unplugged. John's comm lead was too short?

The comm cord was too short on Friday because they had snapped
i t  in  backwards. They d i dn ' t  discover i t  on John. Mine was
wrong a l so ;  Joe discovered i t ,  but he d i dn ' t  go back and
doublecheck John 's .

When I turnedmy head a l i t t l e  b i t , I lost  comm and that was a
bad scene. In fac t ,  I los t  i t  twice during the count and was
able to fee l  my way to the comm cord/seat  attachment and re-
connect i t  both t imes.

That was on Fr iday.

Yes. Both days I ended up doing something we already knew

about ,  and that was acc identa l ly  brushing the LANDING GEAR HY-
DRAULIC ISOLATION VAVLE to  GPC which i sn ' t  a b ig  dea l  but  we

meant i t  to  be in  CLOSE and we rea l l y  ought to  f i x  i t  in  one

of several ways. One would be to lever lock i t  in  CLOSE or do
something about a guard. I knew about i t  and was s i t t ing  there
worrying about i t ,  and I s t i l l  h i t  i t  both days.

You h i t  i t  Sunday, too?

Yes.

Just h i t  i t  with your elbow?
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I expect .  Somebody ended up cal l ing me. The other was that

they had put a cover under the g lareshie ld that covers th i s

wire bundle.  That obscures the C&W matrix l ight  in the upper
right-hand corner for both guys.

Even when your e ject ion seat is a l l  the way down, you can ' t
see under this cover.

Covers about one and three-quarter l i gh ts .

Now I can see Cr ip ' s  from over there.

We can see each o the r ' s .

Can see my s ide ,  sor t  o f .

But t ha t ' s  not a good thing, l ike FUEL CELL DELTA-P was ob-

scured to ta l ly .  I think they could just  take the shie ld of f
or modify i t .  But t ha t ' s  not a good s i tuat ion,  we ought to

get that f lagged.

You ' re  always get t ing cabin atmosphere C&W alarms when ‘they
ra ise  the cabin pressure and lower the cabin pressure on the

leak check. You hear the f lash but you don' t  see any l igh ts
and wonder what i s  going on.

Another offhanded comment which I know both of you guys have

seen, that i s  the talkbacks a l l  over the vehicle are much more

recessed then we have in  the SMS, and things l ike looking up

at what your RCS s ta tus  i s ,  i f  you get o f f  at an ang le ,  you

can not usua l l y  see them. Later I had a problem with a LAND-

ING GEAR ISOLATION VALVE in entry. I cou ldn ' t  get my head
swung up far enough to be sure what the talkbacks were. I

would have never thought that I cou ldn ' t  do that .  And t ha t ' s
just  a function of how recessed they are. I 'm not sure we
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need to change anything but everybody ought to be aware of

i t .  The SMS gives a l i t t l e  false sepnse.of security on that,

We can get the cover f i xed .

We should de le te  that from the check l i s t ,  shou ldn ' t  we?

You rea l l y  can ' t  do i t .  The only thing I know to do is  to
back i t  up. You can see the switches and you can open them

up yoursel f  i f  you wanted to. Could the ground veri fy i t
or do something?

You got to ground ver i fy?

Wel l ,  I think we ought to erase i t  out of the F l ight  Data F i l e
so that we put the ground on the hook to do it.

Ac tua l ly ,  the count I thought went beaut i fu l .

both days they handled i t  well.
I rea l ly  think

3.1 QD 0 ,  CONNECTOR

The only problem I can ' t  understand, on Friday, the su i t  f low

was f i ne ;  on Sunday, we had the problem. The QD was l oose .

I heard that they took an air  sample.

That 's  what Loren said they must have done.

They take oxygen samples,  too,  they tes t  the oxygen to see

whether or not i t ' s  pure, George, can you bel ieve that? I

think they only tes t  i t  to see i f  i t ' s  oxygen or no t .

Wel l ,  we ought to try and understand what happened, that sure

cost  us an awful l o t  of time Sunday.



CRIPPEN I was going to say Loren and Joe Smith deserve several

"atta-boys" because they did a super job. | ®

ABBEY He sa id  he f inal ly  dec ided that was the only thing i t  cou ld be

~ and reached right back in  under the panel and sure enough the
QD was l oose .

YOUNG That connector i t se l f ,  i t ' s  a bad connector.

ABBEY Yes, i t ' s  a two-stage, you push i t  on and then you have to
rotate i t .

YOUNG You have to rotate i t  and i t ' s  one that we are expected to

ins ta l l  i f  we have a cabin contamination and you want to
breathe,  i f  you had smoke in  the cabin whi le  you had to make
this O09 QD. Under those kind of c i rcumstances,  the O09 QD's
abso lu te ly  impossible to do by feel  and therefore i t ' s  a
lousy connector.  And i t ' s  used in  other p l aces .  I t ' s  used
in  the MMU, too,  for servicing the MMU. The connector i s  ®
real ly bad for a human being to operate.

ABBEY Well,  okay; other than those i tems, did you have anything
else on Sunday?

YOUNG I think the recyc le  where we went ou t ,  f lew the STA, and had

the b r ie f ings .  I think that i s  the way to do that.

ABBEY I think, obviously ,  on the recyc le ,  that worked out super.

YOUNG I real ly  f e l t  okay flying the Columbia a few days la te r ;
I r ea l l y  f e l t  comfortable.

CRIPPEN Having the STA down there is a rea l ly  neat thing.

ABBEY I think the other th ing,  at l eas t  in  my observat ion, having
helped in  the tower, both for that STA work and for launch, ®
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worked out we l l .  I think i t  helped on weather updates with
Joe. The weather checks worked out we l l .

I think they worked bet ter  going through the tower than they

~ did going over the loop.

Yes, because I think they know the quest ions and what they

want to talk to you about. I think i t  was a better route as

i t  turned out.

3.2 BEANIE CAP

When they got to removing the beanie cap, they sa id they re-

moved i t .  I kept looking out there and looking out there and

d idn ' t  know where the beanie cap was going to go and then

f inal ly I found out i t  comes back across the windows.

I t  comes r ight over the top.

1 sa id ,  "Oh, yes, the beanie cap 's  gone," and I could s t i l l

see the smoke coming out where i t  was. in  there. Anyway, i t

comes over your head like this and they te l l  you the beanie
cap is  o f f .

Where do they park i t ?

They parked i t  r ight back against the tower, just above the
White Room access  arm.

3.3 WHITE ROOM ACCESS ARM

Access  arm?

Over the top of you, i t  rotates back over you l ike over here.
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The White Room access arm moved in jerks at f i r s t .  I watched
i t .  My concern was that i t  would stop complete ly .

The White Room with the Saturn used to shake the vehic le  every

t ime, but the White Room just walked away smoothly. I d i dn ' t
f ee l  anything shaking.

Then cameras. The only thing my lef t  camera showed at l i f t -

o f f  was the tower. I t  showed that we d i dn ' t  have the camera

pointed correct ly .

Yes, i t  should be angled down toward the horizon.

3.4 RUDDERS AND HAND CONTROLLERS

I guess you d idn ' t  seem to have any problems with the rudders
and hand control lers - they fixed the hand control lers - but
you s t i l l  have the rudder.

Well ,  they d i dn ' t  put i t  in the count, they just put a check
in there to see where i t  was, so i t  doesn' t  cause any automatic
hold or anything. I ended up, from what I was t o l d ,  thinking

what they had was probably sat isfactory and i t  probably wasn ' t

necessary to put the check in  there, somebody's looking at

i t .

Okay.

They ought to get the rudders and the hand contro l lers and the

speed brakes out of the GLS because we are always accidental ly
bumping them. You can ' t  talk on the at t i tude cont ro l ler  button

without moving the s t i c k .

But ,  John, they've gotten out now from the standpoint of having
an automatic ho ld .
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CRIPPEN Wel l ,  so go down in  the countdown now?

YOUNG Yes, we're there. We're on 7 minutes already.

CRIPPEN APU star tup? A l l  that went smoothly. You can hear them and

3.5 APU STARTUP

fee l  them in  there j us t  l ike during the hot- f i re test.

ABBEY You can te l l  them both?

CRIPPEN After the one comes up, i t ' s  hard to t e l l  wha t ' s  going on

with the others.  But there wasn ' t  any b ig  problem with that.

I f e l t  comfortable with the t iming, I 'm  not sure how quick I

got them s ta r ted .

TRULY Based on the amount of APU propel lant we had at end of m iss ion ,

i t  looks l ike . . . i f  that was too rushed, there wou ldn ' t  be

® © any problem doing i t  a minute ear l ier  or something l ike that.

CRIPPEN ~~ No.

TRULY Would you. s t i l l  do i t  in the same place?

CRIPPEN I personal ly think I had plenty of t ime, D ick ,  to s ta r t  them

- up. You and I have more APU s ta r ts  than jus t  about anybody.

I f e l t  pret ty comfortable with the amount of time I had to

look at them. They ended up, to the best of my knowledge,

not needing them up unti l  l ike 3-1/2 (minutes before l i f t -
o f f ) .

YOUNG Yes, but right at 3-1 /2 ,  man, they go into those engine gim-

ba l  checks and - ~
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CRIPPEN I personal ly f e l t  comfortable the way they were; we ended up

with enough propel lant so that i f  you wanted to s ta r t  them
ear ly ,  you cou ld  do 80 .

TRULY No,  no, I jus t  wondered. I was watching them crank up on the

l i t t l e  d i sp lay  in  the MOCR.

CRIPPEN The res t  of the s tu f f  was incidental within the count, we

d idn ' t  rea l l y  have any other b igg ies  in  there.  The crew

rea l ly  doesn ' t  have that much to do except just  l i e  there

and wonder wha t ' s  get t ing ready to happen. We l l ,  guess I

might as wel l  ta lk a l i t t l e  b i t  about l i f t -o f f .
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4.0 POWERED FLIGHT

4.1 SSME START

At main engine ignit ion - there was a l i t t l e  b i t  of shaking
going on when they came up. The meters f luctuate at l i f t - o f f .

What kind of shaking?

I t ' s a medium frequency. I would estimate between 10 and
20 cps.

But i t ' s  enough that - I mean, you can say, "Hey, t he re ' s

some shaking going on there."

The vehic le pi tched forward and you can feel  that when you come
back,  then you get "KAWHAM," a sharp sound, and the no ise  be-

comes somewhat louder than the main engines.

Ten to twenty cyc les or something l ike that v ibrat ion - and
the inst ruments,  i t  was hard to read them j us t  a f te r  1l i f t-
o f f ,  but the ampli tude decreased in  the f i r s t  several  seconds
and, rea l l y ,  there was no problem af ter  tha t .

I rea l l y  d i dn ' t  find that the v ibrat ion,  in  my opinion, John -

maybe I cou ldn ' t  get a l l  my senses going there to cover the
th ing,  but the shaking was a lo t  less than I expected;  I per-

sonal ly d i dn ' t  have any problem reading anything.

I d i dn ' t  have any problem af ter  i n i t i a l  l i f t - o f f ,  but we ' re
not anywhere near simulat ing these vibrat ions proper ly .

Oh, yes,  what we have frequency-wise, I almost say take out
a l l  of the shaking myse l f .  The no i se ;  when we d id that

acous t i c  t es t ,  we went over there and had them play the no i se ,

i t  was way too h igh.  There was some addi t ional  v ibrat ion
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CRIPPEN r ight  around there,  at max q. The only p lace where I no t i ced

(CONT'D) some v ibrat ions was up near max q, we shook a l i t t l e  b i t  but

i t  wasn ' t  bad and we had the p i t ch  needle standing o f f .  I t

looked to me l ike the winds were a l i t t l e  b i t  d i f fe ren t  or

that the SRB's were hot or something.

ABBEY We l l ,  what do you think we ought to do with the SMS, then?

CRIPPEN We l l ,  I 'm  not sure but I think, rather than leave what you

have in  there now, I ' d  rather take i t  a l l  out myself.

YOUNG The v ibrat ion was more of a metal l ic- type v ib ra t ion ,  not a
hydraul ic v ibrat ion,  real  sharp.  Real ly  sharp v ibra t ion,  i t

wasn ' t  bad par t i cu la r ly ,  but i t  was a lo t  d i f ferent  than any-
thing we had in the SMS. I don ' t  be l ieve we can even approach

simulating those frequencies and amplitudes in the SMS.

ABBEY A lo t  sharper?

YOUNG Yes, a lot  sharper,  you think of the vehic le banging around

riding on top of a l l  these f i t t ings  that are holding i t  and

mechanical ly  " j i gg l i ng . "

YOUNG I f  you look at the data ,  make sure i t ' s  a medium 10- to 20-
her tz  frequency - -

CRIPPEN Low-ampl i tude, high-frequency, 5 to 10 hertz probably.

YOUNG I think the no ise is  a l i t t l e  louder at max q but r ight  a f ter

max q, no ise  from the boosters  j us t  went away.

ENGLE John, d id the v ibrat ions stay the same pret ty much throughout

f i r s t  stage?
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Wel l ,  there were p laces they would increase and then decrease
back down again.  I thought they increased at max q, or when

we were going supersonic and then decreased again.

‘When the so l i ds  came on, I guess ,  l is tening to John, I was ex-

pect ing something l ike a hydraul ic cat sho t .  I would akin i t
more to something like a steam ca t .  I t  d i dn ' t  rea l ly  fee l

l ike 1it kicked me in  the t a i l .  As far as I 'm concerned, i t
was j us t  a smooth push out of there.

You cou ld  see the veh ic le  t rans late north.  I sure would l ike

to know how close we came to that intertank access arm.

I think we were clear of the tower when John ca l led lift-off.

(Laughter)

No, but we were halfway up when I ca l led  l i f t - o f f .

Because i t  d i dn ' t  waste any time when i t  took off.

I swallowed my Adam's apple there.

4 .2  ET DEBRIS

But the other th ing,  a l l  through f i r s t  s tage ,  we had s tu f f  -
we l l ,  through second s tage ,  too,  but rea l ly  in  the f i r s t  stage
- there was s tu f f  s lu f f ing o f f  what I thought was the ET. I t
was wh i te .

You could see that from your windows looking out?

I t  was coming down on the windows and spot ted the windows con-
s iderab ly .  In  f ac t ,  the f i lm that we have out of the le f t -
hand side shows that .  I t  ended up spot t ing even that window.



ABBEY What d id  i t  look l ike? Just  wh i te?

CRIPPEN I t  could have been ice but the way i t  stuck on the windows, I
d idn ' t  think i t  was ice.

ABBEY No, i t  wou ldn ' t  be i ce .  I f  you look back at the OMS pod, at
least  in  the p i c tu res ,  i t  rea l ly  looks l ike something h i t  that.

TRULY Looks like you dropped a ba l l  bearing on i t ;  something h i t  i t .

CRIPPEN And i t  ended up that John and I on ei ther side of the a f t  part
of the corner window (W2 and W5) had a chunk a l i t t l e  smaller
than your f i s t  m iss ing .  I t  looked l ike somebody took ab i t e
out o f  i t .

ABBEY Where?

YOUNG On the a f t  window frames, i f  you look out the side quarter
windows. I t  looked like somebody reached out there and b i t  a ®
gouge from two t i l e s .  You can only see about 200 t i l e s  over
the nose and we saw that we had at least  two of them wi th b ig
b i t es  out o f  them.

(Laughter)

4 .3  SRB SEPARATION

CRIPPEN When the SRB's went o f f ,  the l ight  from the l i t t l e  boosters
that shove them away, went completely across the front end.
We d i dn ' t  see the SRB's going o f f ,  but there was cer ta in ly  a
b ig  f l ash .

YOUNG | There was a tenuous orange f lash glow for less than a second
in the side window. I was surpr ised to see i t  come over the front
windows ro l l ing  back toward us. The g 's  were low enough that
i f  we could have turned our heads - but you can ' t ,  you need $
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YOUNG to get your head over to the side window but you can ' t  do i t
(CONT'D) because you ' r e  strapped in .  The f i rs t -s tage g ' s  bu i l t  up to

3g ' s ,  j us t  before staging and then they died o f f  at t a i l - o f f .

CRIPPEN I could have ended up doing in  f i r s t  stage a lo t  more than I
thought I ' d  be able to .  I was worried about the shaking and
the g ' s ,  I f e l t  l ike I had good dexterity at a l l  t imes and
only got res t r i c ted  r ight there toward the las t  with the g-
load.

4.4 TIME LINE

CRIPPEN When ta i l -o f f  came up, you could s t i l l  do s tu f f .  Still, I
think the pract ice of not doing too many things during f i r s t
stage is  probably good. When we got s tag ing,  you could move
around in that cockpit pret ty darn good.

YOUNG I t  rea l ly  lo f ted in  that f i r s t  stage because the p i tch  needle
+ was o f f -sca le  high there (5 degrees).

CRIPPEN And, Richard,  when we got in  second s tage,  when the g 's
s tar ted bui ld ing up, I d id break out the pocket check l i s t  and

see i f  I could use i t .  I guess you could do i t ,  but I s t i l l
think I ended up favoring the cue ca rds .  Inc identa l ly ,  one of
the things I was p leasant ly  surpr ised by was reading cue
cards. I guess i t ' s  old age catching up with us. In the sim-

+ u la to r ,  I ended up having l o t s  of d i f f i cu l t y  with some of
these that we have up c l ose .  I t  i s  mainly due to the fact
that we don ' t  have much l ight  in  the s imulator.  In  the veh ic le ,
you have a l l  the l ight in  the wor ld ,  there wasn ' t  any problem
reading any of i t .

YOUNG In  the day l ight ,  you d i dn ' t  even need any g lasses  at a l l  to
read i t  most  o f  the t ime.
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And the Sun, which I had ant ic ipated being some problem from
v i s i b i l i t y ,  was there for a l i t t l e  whi le  and i t  was one of
those kind of things you can do j us t  l ike you do on an a i r -
plane when you ' r e  f ly ing —- i f  the Sun s ta r t s  to come up wher-

ever i t  was ,  you can use your hands up there momentarily to
b lock i t  ou t .  I t  ended up not being a s igni f icant  problem as
far  as 1 was concerned.

4.5  SMS VERSUS VEHICLE (BEFORE MECO)

Do you think - would you leave our reach and v i s ib i l i t y  l im i ts
the way they were?

I think they are pret ty c l ose .

I 'm  not sure that that vehicle does not have some geometry
d i f ference because I had trouble reaching over here in  my

su i t  to get the FLASH EVAP switch and reaching a l l  the way to
the abort panel .  I never had any t rouble in  the s imula tor ,

I 'm  not sure there i sn ' t  a d i f fe rence there .

I ended up thinking i t  was fa i r ly  c l ose ,  but there may be
some smal l  d i f f e rence .

Certa in ly  t he re ' s  the di f ference in  what you can see in  terms
of ta lkbacks.  I cou ldn ' t  even turn my head enough to see the
gray talkbacks on the DFI recorder .

Right a f te r  max q, do you - -

The most shaking we got was there,  and even then i t  - -

Wasn' t  enough to scare you.



"YOUNG I t  was a lo t  less vibrat ion and no ise than we had been led to
be l ieve ,  and right a f ter  max q, a l l  the noise went away and
af ter  s tag ing,  we got o f f  the SRB's, low-g forces - every so

often on the SSME's only I fe l t  some much higher high-
frequency, very low amplitude vibrations - i t  seemed almost
like a gr inding, somebody ought to  look at that .  I t  was very
much l ike we fe l t  on the Saturn J -2 .  I t  could be the turbine

pumps running?

4 .6  LOFTING

TRULY John, you ' l l  hear the att i tude deviation in  the f i rs t  stage
got up to about 6 degrees.

CRIPPEN In  p i t ch ,  I j us t  don ' t  understand that.

TRULY There is  a b ig  d i t ty  going on to find out exactly what that

was. They think i t  was a combination of two or three th ings.

YOUNG I f  you want performance, you don ' t  have a completely open-loop
pi tch prof i le  on f i r s t  s tage,  you would opt imize. As soon as
the Shut t le  goes through max q, c lose  the loop and le t  i t
guide from there.  I t  must have thrown away a heck of a lo t  of

performance loft ing so much and then c losing the loop on the
second stage.

CRIPPEN We were way up at the top on the traj 2 d isp lay .

TRULY Were you?

CRIPPEN We l l ,  not way up, but we were wel l  above i t .  Traj 1, I

cou ldn ' t  not ice i t  a l l  that much.

YOUNG I think once you come down o f f  your q-alpha and your q-beta
maximums, you can put in  guidance. I f  you want performance,
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YOUNG you can close that loop ear l ier .  That 's  what I think. I t
(CONT'D) is something we ought to look at.

CRIPPEN John got the f lash evaps going good and those buggers worked
“ l i ke  champs a l l  through the f l igh t .  Really n i ce .  As I sus-
pected I would,  when I got to 5 minutes for my cryo hea te rs ,
I forgot i t .  That is  j us t  a poor p lace  to put something l ike
tha t .  You don ' t  have any rea l  event to cue you on something
l ike that .

TRULY Does i t  have to l ive there?

CRIPPEN I t  is arbitrary that i t  is there. I recommend personal ly
pul l ing i t  back i f  we're going to  do i t ,  during main s tage .
I 'm  not even sure that the rate o f  cryo pressure decay re-

quires them on in main s tage .  I f  we ' re  going to do i t
there,  I would recommend doing i t  at SRB staging,  myse l f .

TRULY 1 agree with you, we either ought to put i t  at a p lace that
you can remember or let  the ground ca l l  i t  or wait unt i l
afterwards or something because i t  d i dn ' t  surprise a soul
when you missed i t .

CRIPPEN I had to ld  Dan already to stand by to ca l l  me because I 'm
probably not going to remember.

4.7 S-BAND LOSS AT LAUNCH

ABBEY We d idn ' t  mention one thing that came up during that count-
down. We lost  that S-band tracking r ight  before launch,
and Jay went ahead because we had C-band. We found out why
that happened. Somebody at KSC had ca l led  MILA and asked
them to slave the TV cameras to the antenna so they could
have TV. They had never t r ied that before.  So you e i ther
have S-band or TV.
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When you came that c lose  to holding because of that - the two
C-bands were up so Jay p ressed .

How did Jay ' s  tracking turn ou t ,  general ly ,  was i t  good?

I t  was pret ty good, he was plenty upset about i t  and I don ' t
know who d id  that down he re ,  because they ca l led  MILA and

they had f l ipped the switch a couple minutes before lift-off.

4.8 MECO

Coming up on MECO - -

Wow, the g 's  bu i l t  up normally, the launch pro f i le  was almost
normal. There was no not iceable g osc i l la t ion  associated with

engine thro t t l ing ,  i t  was very smooth.

The engines throt t le  down jus t  l ike they are supposed to - -

The performance was just right on, man, I ' l l  te l l  you.

Engines were nominal performance and the SRB's were a l i t t l e
b i t  bet ter  than nominal.

A l i t t l e  ho t .

And so that ,  combined with the loft ing - John 's  exact ly r ight

— he threw away some performance he could have had on the

so l i ds .

4.9  ET SEPARATION

John had been warning me about unloading at MECO and both he

and I wound up bracing ourselves on the windscreen, but i t

was a so f t  shutdown.
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ABBEY You were talking about stuf f  in the cockpit.

CRIPPEN Oh, yes, sometime about MECO, I had nuts and bo l t s  in  the

cockp i t .  There was a lo t  of s t u f f .  The fan s ta r ted  sucking
i t  up. I t  pul led i t  down pret ty quick.

YOUNG | And we ' re  s i t t ing  here on th is  tank upside down a f te r  MECO

stable then suddenly the Orbiter/Tank combination pitched
down an addit ional 8 to  10 degrees, I don' t  know exact ly how
much that was - and then i t  s topped.  The impl icat ions of
this unexpected tank/vehicle motion in p i tch on the RTLS
sep and fas t  sep recontact "boxes" w i l l  need to be investi-
ga ted .  The engine l ights and tracking changed to MM 104,

indicating separation.

CRIPPEN We got a transient that was post-OMS-1, but I think i t  was
associated with the MPS reposi t ioning at the dump.

YOUNG You could not fee l  separat ion - but you could fee l  the

vehic le translate away from the tank. The accelerat ion was

very ev ident .  Then when we put in  the Y- t rans la t ion,  the

Y-t ranslat ion went —- osc i l l a t ing .  Apparently, the Y- je ts

don ' t  f ire simultaneously. We fe l t  the vehic le was osc i l -
la t ing in  Y during the t rans la t ion.

CRIPPEN Then, the impression I got was r ight at the end of a Y, no
matter whether we d id i t  then or d id i t  on-orbi t ,  you get

kind of a wobble,  i t  s i t s  there and rocks on i t se l f ,  back
and fo r th ,  and I 'm not very sure what that i s .  I t  doesn ' t

l ike to move in  Y as easy as i t  does in X or Z.

4 .10  RCS

CRIPPEN That was the f i rs t  time we'd seen big j e t s .  You know when
the b ig  je ts  f i re .  I t ' s  l ike a b ig  cannon jus t  f i red .
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YOUNG Sounds l ike muff led howitzers right outside the window. And

the entire cabin vibrates and moves away from the f i r ing.  I t

f e l t  l ike the nose was being bent.

CRIPPEN And they real ly move the vehic le.  You don' t  like them the

f i r s t  time you hear them.

YOUNG At night, when you fire the upfiring forward j e t s ,  you see

th is  orange f i re shooting up here,  20 or 40 feet  out there.

CRIPPEN But we went into the maneuver to get into the OMS-1 at t i tude

and John d id that in  PULSE and maneuvered over n ice and easy.

Everything with regard to the OMS burn was smooth. Every time

we used the OMS, i t  was beaut i fu l .

YOUNG I t  was 164 f t / sec ,  a l i t t l e  less than nominal. We had had the

MECO at ‘the 25 680 f t / sec ,  I be l ieve,  and up at 220, j us t  l ike

in  the s imulator ,  an incredible thing.

ENGLE Did you see the external tank?

YOUNG No, d i dn ' t  see i t  at all.

CRIPPEN Only way I knew i t  was sep was when the l ights went o f f  and

then we fe l t  the surge -— a l i t t l e  push. I f  we had cancel led

the translat ion by holding the contro l ler ,  the only way I

would have known i t  was the fact that the l ights went ou t .  I

d id  not feel  anything. From when John and I were down there

and they f i red those sep bo l t s ,  that is  what I expected.

YOUNG We d idn ' t  even feel  the part - the foot through the f loor-

board,  i t  sor t  of f e l t  l ike somebody tapped you on the bottom

o f  the foot when we fired the nose sep bo l t  in  the test  and

th is  one d i dn ' t  even feel that .

TRULY You d i dn ' t  hear anything?
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Nothing.

D idn ' t  hear anything.

4 .11  MPS REPOSITION

We got through the burn. That was nominal as could be. We

were wait ing on the MPS dump. Somewhere af ter  f inishing the

burn (a t  3 minutes and you f inish the MPS dump and the SSME's

were reposi t ioned to the stowed pos i t i on ) ,  somewhere around

in  there, we got shuddering on the veh ic le .  I 'm  assuming:

that i t  was the be l l s  moving around back there.

Like three separate shuddering events,  d i dn ' t  you think?

In  f ac t ,  we almost thought we had one of those - we had been

told about jet instabi l i ty in the trans-DAP and thought maybe
we had one of those for a minute and I think John went to MAN

for a minute to see i f  we could stop the j e t s  from f i r ing and

by that time i t  was gone. We went through APU shutdown and

that was a l l  c l ean .

Inc identa l ly ,  for the f i rs t  t ime, they had a solut ion on you

before BDA LOS.

Is  that r ight?

When we came up to Madrid, they already had a burn repor t ,

they had seen the whole burn and had gotten enough tracking

Did they see the entire burn?

They saw the whole burn, they saw the shutdown and had enough

data at the shutdown so that Jay had a vec tor .
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4.12 HYDRAULIC C&W

Someplace, D ick ,  and I can ' t  remember exact ly ,  during SRB stag-
ing or SSME shutdown - we ended up with a couple of those hy-

‘ d rau l i c  alarms that were just momentaries, and I ' d  have to  go
back and try to look at the data to even remember where they
were. I think there was one somewhere around staging and I
think there might have been another one up around MECO. We
had a MASTER ALARM, we j us t  had some kind of shake in  the vehi-
c l e ,  and there wasn ' t  anything there ,  and I d i dn ' t  even check
the C&W memory because I bas ica l l y  assumed that i t  was the hy-
d rau l i cs ,  but a l l  that APU stuf f  worked out j us t  l ike i t  was
supposed to .

4.13 FLASH EVAPORATOR PROPULSIVE PROPERTIES

And when you are in  PULSE up there,  r ight at f i r s t ,  a f ter  you
shut down the APU 's ,‘I remember I noticed t h i s ,  the Orbiter
kept rol l ing le f t  and yawing l e f t .  The ro l l ing moment
appeared to be more pronounced on the rate needles than the
yawing moment. I t  must be the high-load f lash evaporator.

Which way d id you get i t ?

Ro l l  le f t  and yaw l e f t .

Yes, and we kept get t ing some torque in  there that we assumed
was the evaporator.

And so I went back automatic because the DAP could f ight those
small torques a lo t  bet ter  than I cou ld .  I wasn ' t  f ighting
them too we l l .  The DAP knows when to h i t  a thruster ,  but usu-
a l l y  when I h i t  one, i t  would overcorrect.
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Roll and yaw l e f t ,  you mean.

Yes.

4 .14  APU PROPULSIVE EFFECTS DURING ENTRY

Was that before we shut the APU's down, John?

No, i t  was a f te r .  When you put the APU's on during entry,
there was a p i tch up torque.

Yes, those put out a pret ty  good p i tch .

The APU's are always pitching us up. I don ' t  think the APU

thrust is  properly simulated in  the SMS. Nor is  the thrust

that you can get out of the high-load f lash evap. I t  should

be because,  i f  you are going to be in  PULSE, you are going

to have a continual at t i tude management task.  Sometimes you

have to be in  PULSE because you have to do the alpha manage-

ment or maneuver to a new at t i tude.

4 .15  ET UMBILICAL DOOR CLOSURE

The shutdown of a l l  the MPS stuf f  went smooth and the ET door

c losure  was jus t  as nominal as could be - r ight on time and

i t  sure made Crippen fee l  good.

Went l ike clockwork?

Just  went l ike clockwork.

Of course ,  you know we launch with the f lash evaporator heaters

o f f  but feedl ine heater B was the only one working and guess

who turned both heaters to A, r ight?
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(Laughter)

Yes, so I put them both on A there.

4.16 SSME PRESSURE ALARMS

We, somewhere right in that time, we ended up with a - was i t
the le f t  SSME? I t  must have been the lef t  engine, we ended up
with the reg pressure fa l l ing - downstream of the regs ,  the

pressure dropped. I guess that later turned out to be a leak.
We had indicat ions of a pressure drop on another engine, and
that gave us an alarm. I think that was maybe jus t  cooling
o f f  or a l i t t l e  gradual leak.

Yes, the le f t  engine had a leak.

But we ended up with another engine also showing a reg pres-

sure dropoff  downstream of the regs .  That is  probably going
to be a natural phenomenon, so you can probably ant ic ipate

some alarms.

When d id that occur,  Crip?

I t  was somewhere r ight in  the time frame of af ter  we completed

the dumps and post-OMS-1l. We also had an MPS C&W due to Hj
MANF PRESS being low. We need to figure out a way to inhibit
the low end.

4.17 SEAT SAFING

And you got in  there - to safe your seat af ter the burn, but

I had this pre-f l ight  problem trying to reach the D-r ing.

I t  was a lot  easier  to safe i t  ze ro -g ' s .  In  fact, the problem

was with the scramble handle,  in  zero-g - as soon as you get

i t  in  zero-g,  the scramble handle pops up and you can ' t  get
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the safe ty  pin under it. The only way you can safe the handle

i s  to push down on the handle,  then i ns ta l l  the safety p i n .

You know that l i t t l e  but ton s t i cks  up a l i t t l e  b i t  and there

was this yellow-handle thing that f l oa t s  a l i t t l e  b i t ,  so you

need to make a conscious e f for t  to push down.

You haven' t  anything to push down on in  zero gravi ty.

When I put the pins in ,  John, I think I had already undonemy

shoulder s t raps .  In  entry,  I could not get the pin i n .  John

did  i t  eas i l y ,  but I could not reach down far enough with out

undoing my le f t  shoulder s t rap ,  but that was not a problem.

That was

them, to

a gu ide .

there so

luck there .  I think what those pins ought to have on

real ly put them in and take them out in  a hurry,  is

You know, why cou ldn ' t  they put a chamfered guide in

that you could reach down in  there and do i t  in  the

bl ind? But you can ' t  do i t  in this thing in the b l i nd ,  you
have to  look over a t  i t .

My problem is  primari ly reach, I think. Joe should not have

any problem at all.

I unstowed my l i t t l e  note pad - My scop/Dex were tucked away

in there,  and I took that.

How many did you take?

I j us t  took ome.

When did you take i t ?

Right a f te r  OMS-1 when I opened up the v isor .

You jus t  took one, then?
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That was the only one I took, per the doctors .  I took that

one by decree and could take any others as I fe l t  I needed

them.

‘Remember when they cal led us up and said the PC ducers were
reading - -

Reading of f -scale high. But they were nominal onboard.

Off-scale low.

We l l ,  they were down at the bottom. |

We did not have any a i r ,  what made them read 15 psi (about
15 percent) before lift-off.

The indication on the ground worked properly during the burn,
but when the burn was over, i t  was of f -scale h igh.

I t  stayed of f -sca le  high and they think i t  i s  somewhere in

the bui lding there.

4.18 ASCENT OMS BURNS

Sounds l ike they have a problem. I mean, they just  read the

same ducers we do.

They are reading l ike 105, 106 percent when they f i rs t  s tar ted

and then they slowly went down to about 102, and they read 102

on every burn, around in  there, 102 or 101.

No, the time line between OMS-1 and -2 that we had was super as

far as I was concerned; you weren ' t  rushed, you had time to do

everything.

S i t  there and look out the window - -
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Look out the window - -

We maneuvered, and got to the at t i tude for OMS-2.

Could you see out the windows there ,  you had that s tuf f  a l -

ready on the windows, i t  was coated on by that t ime.

« « « « Yes, there were streaks and spots and that kind of

s tu f f ,  and back on both of the lef t  and right windows (1 and
6) ,  r ight  at the forward edge, there was a bunch of fine

powdery s tu f f .

When had that stuff  s tar ted coming o f f ,  was i t  immediately

a f te r  l i f t -o f f?

I knew we were in orbit because as soon as I looked out the

le f t  window, that washer that we bought o f f  on started

f loa t ing .  |

There was lo ts  of junk floating around, but i t  wasn't the kind
of thing you worry about get t ing in  your eye. Second s tage .

At pitchover, what did you see?

Just  saw the hor izon out over the ocean. I d i dn ' t  see the

Azores or anything. Never saw Gibraltar.

Didn ' t  see Gibra l tar?

. «  « « + Bob Stevenson said he was disappointed that you

d idn ' t  see G ib ra l ta r .

We got two p ic tures of Gibraltar in  stereo!

We did the MPS vacuum inerting - that was nothing.
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I have a question on that OMS-2 burn. Later when they look at
the data ,  i t  looked like the p i tch gimbal got stuck during the
OMS-2 burn, somewhere during the burn, towards the end, and the
command never dr i f ted far enough away from the posi t ion to - -

Cause an alarm?

- - declare fa i led.

Never noticed any att i tude perturbation?

No, i t  was perfect timing and then later when . . . you had
the fa i l  onboard they looked and during the f i rs t  gimbal check
i t  never moved. And from then on, i t  moved slowly.

You did not notice anything during the burn?

No. Did we do the gimbal check pre-OMS-2?

The one that fai led was pre-OMS-3.

Yes, tha t ' s  r ight ,  we d idn ' t  do one pre-OMS-2. But we d i dn ' t
not ice that onboard as being slow rate.

We did the gimbal check, i t  d i dn ' t  work and i t  got the data
here, and I figured i t  just l ike the simulator and so we did
i t  again and i t  worked. Just  l ike a s imulator,  I said.

Good thing that they caught - they had high-speed recorders on
when you had that fai lure and they saw right away.

And every time we d id i t  again, we did i t  for a l l  the burns,
i t  never came on again.
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I t  was moving slow.

They don' t  real ly need to move fas t .

4 .19  COMMUNICATIONS

And the comm was beauti ful  on a l l  those passes .  We could

hear UHF a l l  the time and I guess we just d idn ' t  have enough

power output to pick i t  up on the ground.

« « «+ We should have a UHF blade antenna between the over-

head windows (cabin minus-Z-axis windows) just  like the one

we had in ALT. Le t ' s  just  st ick i t  out there in the breeze.

We don ' t  always have the PLBD's open.

4 .20  EFFECT ON PROPELLANT JET ON OMS BURN

Should we go over post insert ion? The DPS transi t ion went

completely nominal, there weren ' t  any problems at a l l  asso-

c iated with that. We ended up gett ing through this jus t  a

l i t t l e  b i t  aheadof  the time line and I t r ied going through

very slow and del iberate,  not l ike I usual ly do.

Really? That surprises me that we could je t t ison a l l  that

MPS prop in  there like you ‘d id  and not have i t  bother anything.

I mean, we were br iefed that during the OMS burn, we'd see the

needles move o f f  in  p i tch because of the extra thrust from

the MPS dump. We saw no pi tch or yaw errors.

Somebody ought to go back and look at the data on that.

Did that seem like a fair ly good surge on the OMS engine

or d id  you hardly ever fee l  i t?

I t ' s  a n ice so f t  push as far as I was concerned.
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In  fac t ,  you could feel  the OMS and every translat ion we made,

RCS or OMS. There is  no doubt in  your mind when you make

them.

Vernier, too?

No. We could not fee l  the vern iers.

Wel l ,  i f  you are s i t t ing there very quiet ly,  you can feel  the

verniers.

You go into at t i tude control and you can t e l l .

When d id  you get out of the seat ,  I mean unstrap in  between

OMS-1 and OMS-2?

I d id not unstrap unt i l  post-OMS-2.

* 1 was in  the back doing something there.
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5.0 ON-ORBIT OPERATIONS

That was post-0MS-2 that you got out of the sea t ,  s tar ted

doing other th ings.  I went ahead and went through a l l  my good

‘ s t u f f  and John was in  the back working. Then I went ahead and

got out of the sea t .  One of the things that some folks I

talked to that have flown before warned me about i s  that they

star ted to get up and made the mistake of trying to move too

fas t  and got into weird or ientat ions and s tar ted feel ing

woozy. I par t icular ly  paid attent ion to that .  When I got out

of the seat I maintained myse l f  upright in  the vehic le.  I

kind of moved around with a heads-up a t t i tude.  TI might have
f e l t  a s l ight  fu l lness  sensat ion in  the head a l i t t l e  b i t ,  but

that was the only thing that I not iced any d i f fe rent .  TI con-~

‘ t inued to maintain a heads-up att i tude when I went downstairs
for the f i r s t  t ime. I took i t  nice and slow. I did that up
unt i l  time to get out of the su i t  ( for  about 3 or 4 hours)  and

I never fe l t  woozy or anything at a l l .  I kind of recommend
that as a good way to go. Proceed kind of s lowly and do not

f l y  around the vehicle fast and furious. At least i t  worked
for me because I never had anything that came close to motion
s ickness.

5 .1  COMMUNICATIONS CARRIERS

As soon as I got out of the sea t ,  I was supposed to get down

there to get the cabin vent on, and I had the comm carr ier on

and I cou ldn ' t  go anywhere with that on. You've got to get

those wi re less mikes. I t  is  very inconvenient to operate that

thing. The whole time I could never keep the earpiece in my
ear or the mike on my mouth. We need to get r id  of the cabl-~

ing that hangs up on everything and pul ls the earpiece and mike
away from you and we need a mike/earpiece system that s tays

properly posi t ioned on your head a l l  the t ime.
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The c l i p  we had, he could not get on. That l i t t le  thing on

the ear worked pretty wel l  for me. I knocked i t  o f f  a couple

of t imes.  Bas ica l ly ,  i t  stayed on mine but i f  you have a pair

of g lasses  on you real ly need some kind of a c l i p  there.

We can ' t  afford to mess with a l l  the cab le .  The wi re less mike

system would immeasurably improve your performance.

« « « « Tha t ' s  the main problem you have right here,  trying

to keep from gett ing wrapped up.

Every time you go down to the middeck with the comm cable sys-

tem, you get a loud squeal o f f  the speaker system.

You wouldn' t  even need the speaker i f  you could wear a headset

a l l  the time. When you do a lot  of work on the middeck you

can ' t  keep wearing a l l  that cord. I would turn the speaker

up, when i t  was loud enough to hear,  you started gett ing feed-

back from anybody broadcasting on the f l ight deck and then you

had the big pain.

I ' l l  give you a for-instance. Like every time I went down in

there by the WCS to throw those valves to reconfigure the PCS,

as soon as I d i d ,  the tone would pick up o f f  the speaker.

Oh, yes, i f  you tr ied to talk down there, no matter what level

the speaker was on, i t  was going to squeal on the f l ight  deck.

Just l ike the s imulator .

Yes, i t  was very rea l is t ic  . . . . I mean i t  was ter r ib le .

You need those wi re less mikes - you real ly  do.

Run some good tes t  on them in  the vehicle to check for EMI.

We are going to make a push to do tha t .

5-2



® YOUNG

CRIPPEN

YOUNG

4

® CRIPPEN

YOUNG

@

CRIPPEN

That would improve your eff iciency 100 percent. You shouldn' t
have to worry about comm.

5.2 CREW SYSTEMS

John got a l l  the switches configured for the on-orbit configu-

ra t ion ,  I got out of the sea t ,  and we got into the payload

doors OPS.

I ' l l  say this about a l l  those operations, I never did pract ice
them end-to-end in real time. And I think i f  you are going to
do a lot  of that ,  you need to pract ice i t  i f  you want to do i t

r ight.  As soon as I unstowed and temp stowed two video tape

casse t tes  on the VIR, they f loated somewhere and what e lse

happened there? 1 pul led those card k i ts  out. You need more

Velcro back there on those panels.

We've s t i l l  got a lo t  of room for Velcro.

There are a l l  kinds of p laces you can put Ve lc ro .  You could

just  lay everything on the side of your TV monitors,  or under
your TV monitors,  just hook s tu f f  up in there and i t  w i l l  stay
in  there. Because i t  i s  out of the way and you wi l l  never

bump i t  and you would know right where i t  was. But we did not

have enough Velcro. :

ugh

The several  patches that we've got along the af t  panels are

good but i t  would be be t te r  i f  you had some up r ight under the

window and more on the a f t  seats and also on the R panels and

on the l e f t  panels .  Velcro is  j us t  n ice to have. Always has

been in the space program. One of the things that they d i dn ' t
do, I thought i t  was going to have been done, i s  to launch

with a VIR casse t te  ins ta l led .  A lso,  on entry they t e l l  you

to pu l l  the l as t  one out .  We ended up leaving ours in  there.

I t  i sn ' t  going to hurt anything.
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Did the VIR work for the f i rs t  pass? Does anybody know? I

don ' t  know i f  we got - ~- ®

Nobody has played i t  back ~- -

We l l ,  those photographs d id not come out .  The ones that I

have F/4 at a 60th . . . .

eo « » » You mean the 70-mil l imeter s tu f f  d i dn ' t  turn out?

I t  d i d  not  turn out - the ones we took of  the latches.

Does i t  look like they could enhance i t  someway?

Maybe so, a l l  I see i s  a couple of dark l ights  in  there.  The

planned pictures have been taken but none of them came ou t .

For some reason, the impression I had with the l ights in the

payload bay was that there wasn ' t  as much l ight there as I was @®

ant ic ipat ing.

Would a l ight meter . . . ?

I t  wasn't  dark but i t  was just less than I ant ic ipated.

They gave me the set t ings and sa id ,  take the p ic tures.  I ®

d idn ' t  know the picture wasn't going to  work.

Wel l ,  we got into that and I s tar ted cycl ing la tches and a l l

the latch times were almost r ight on the money. They were

about 19 seconds for a l l  of the center l ines and they were on

the order of 26 to 27 seconds for the bulkheads.  The door com-

ing open was l ike 55 on both of them. When I f i r s t  brought

that r ight  door back down, i t  looked to  me l ike they were a l l

going to h i t  about pos i t ion alpha. The second day, back a f t

( la tch  12) and I estimated i t  . . . they looked to me l ike ®
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they were going to come down somewhere about 1.5 inches below

C. Even with the binoculars i t  is hard to est imate. Also,

when that door comes down, i t ' s  got at least  a plus to minus

8-inch swing on i t .  So, every time I ' d  bring i t  down, when I

stopped, i t  would set there and osc i l la te  three or four times

before i t  se t t l ed  down.

5.3 PAYLOAD BAY DOOR AND RADIATOR DEPLOYMENT

I t  is a suggestion, but i f  we end up flying the theodolite - -

Don't f ly  that thing. You ' l l  spend a l i fe trying to  make i t
work.

Yes, t ha t ' s  t rue.  Whether you could use i t  out of the - -

And you don ' t  need i t .

- —- the starboard side of the rear window as opposed to the

port s ide .

Don't le t  them put that on there. That is another piece of

junk and won ' t  do you any good. I bet you a hundred bucks

that they look at these pictures i f  they get them to come out

and nobody i s  going to notice anything. You ' re  going to train

for that for the res t  of your l i f e .  But up there in  zero. grav-

i t y ,  try to set i t  up and a l ign i t  and operate i t  and I bet

you a hundred bucks i t  won't work.

John was running the TV. I don' t  know i f  you had any comments

on set t ing up the TV?

No, i t  worked real we l l .  That cue card helped me al o t .  1I

wouldn ' t  have been able to do i t  without i t .  You know you
can run those things around and put them on the monitor and

5-5



YOUNG

(CONT'D)

CRIPPEN

YOUNG

CRIPPEN

YOUNG

CRIPPEN

YOUNG

ENGLE

YOUNG

ENGLE

put everything you want on them. I was ready when we got the

door open.

The f i rs t  time I saw the r ight OMS pod I said, "Uh-oh!"

But then he opened the door a l l  the way. I looked out there

on the wing which I could see real we l l  before Cr ip deployed

the rad ia to rs .

The wings looked good.

The surfaces were untouched. The carbon-carbon on the leading

edge and the HRSI, LRSI and FRSI on the top and the back of

the wing and elevons had nothing missing. So I said, well,
maybe t ha t ' s  an anomaly. And then we opened the le f t  door and

i t  was the the same way. The OMS pod had some damage on i t

But you could te l l  that the vert ical stabi l izer was okay.

« « «+ « There's more than just  those squares that you see.
There's a whole bunch of t r i angu la rtile missing out there. I
t r ied to point out to those guys . . . I don ' t  know i f  they
could see them,

I think they analyzed i t  very wel l  and they knew r ight down to
the t i le  numbers. They went back and figured out who put them
i n  the re .

I ' l l  bet you that the area is an unbelievable vibration area
when we go supersonic and at  max q. I t  probably rea l ly  took

a beat ing.

I t  was interest ing to see the overlay of the densi f ied t i l e
vs. undensif ied t i l e .  I 'm sure i t ' s  not random but they are



ENGLE | interspersed back there and the only ones that you los t  were
@® (CONT'D) undensified t i l e .  No

CRIPPEN Is that r ight?

TRULY « « . « Also ,  the ones you los t  were diced after instal lat ion
- and they convinced themselves that they d i dn ' t  have to go back

and reproof them. That was real ly  analyzed very we l l ,  I
- thought.

YOUNG You know, as soon as I saw that RTV down there I said, "Unless
i t  gets up to 2000 degrees, we ' l l  j us t  melt  some RTV because
t ha t ' s  an ablator . "  I bet you a hundred bucks, we l l ,  I bet
you can take a l l  the t i l e  out of the top of that thing and
never not ice  the difference.

ENGLE Your backface sensors never got over 185 on the surface.

@® YOUNG . You know that thing i s  overdesigned. We l l ,  . . . .

CRIPPEN The radiators,  put those out. They were again r ight on time.
I t  took 24 seconds for the latches and they were both essen-
t i a l l y  at the same time (not simultaneous exact ly but jus t  a
pause between them) and 38 seconds for the rad deployment.
Oh! I d id  want to mention, on the doors ,  D ick ,  when I opened

® the doors, just  l ike they were in the zero-g f ixture, they
don' t  just  move smoothly. They move with a few jerks before

. going through the 90-degree pos i t ion.  I hope that we got some
of that on the VIR 's  . . . i t  w i l l  show i t ,  but they ' re  not
j us t  smooth a l l  the way over. The rads ,  when they got
deployed,  they were v is ib le  on each s ide .  One of the neat
things I not iced was that i f  you ' re  s i t t ing ei ther in  the
r ight or le f t  seat, you can look out your af t  window and there

| are the rads !



YOUNG I took a picture of i t .  No matter how c lose you get to that ®

window, you can ' t  see any wings out there.

CRIPPEN You cannot. You can ' t  see the wings but the radiators are
right there.

YOUNG I knew we had too short wings.  Okay, as soon as we turned of f

the HI LOAD EVAPORATORS, as soon as we did that ,  the HI LOAD
DUCT HEATER came on and gave us an alarm, so we turned that -

o f f .  Then the ground to ld  us to turn i t  back on because they

wanted to get the bake out.  They d i dn ' t  care.  I guess we had .
the l imit set wrong on the HI LOAD DUCT HEATER; i t  went up to
302.

CRIPPEN We ought to get somebody to go back and doublecheck on what

that l imit should be.

5.4 MOTION SICKNESS

CRIPPEN The only thing I recommended based on ta lk ing to  people was to

move slow and keep yourself  in a basical ly  upright posi t ion
and don' t  go flipping around the f i r s t  t ime,

ABBEY I f  the doctors  had to ld  you to move your head rapidly from

side to s ide - - | 
:

YOUNG Yes, I think the doc to r s '  recommended method of curing motion

sickness is  a very poor one. I f  you ever get motion s i ck ,  the »

las t  thing in  the world you want to do i s  move your head around.

Fi rs t  p lace,  in zero gravity, you don' t  need to  turn your head.
You turn your whole machine.

CRIPPEN Tha t ' s  a good point there.  When you get ready, instead of

whipping your head around l ike that ,  i t ' s  much eas ie r  j us t  to

f l i p  something and ro ta te  your whole body around. I think i t ' s

j us t  wise to make sure you haven ' t  anything bad coming on. ®
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I thought that we spent so much time in the simulator that the
environment was as normal as anything.

: 5.5 CREW SYSTEMS

I was back there opening the doors and I got that "Oh, am I

rea l ly  here?" You know, I fe l t  l i ke ,  except for the fact that
I was f loat ing with my feet up in the a i r ,  I was doing the
same thing we've been doing the past 3 years and i t  fe l t  just
as natural  as i t  could be .

You d idn ' t  have any trouble keeping in the position you wanted
to  be in?

Wel l ,  one of the things that I d id  want to mention that Dick

asked us to look at i s ,  that, throwing switches, you don' t
need any rest ra in t  back a f t  at a l l .  F i r s t ,  you can j us t

take hold of a couple of those switch guards with one hand and

hold yoursel f  in posi t ion while you throw switches with the
other.  A l so ,  i t  i s  very convenient jus t  to put your knee on

the a f t  panel and your back against the sea t .  You can s i t

there and do anything you want to do including contro l l ing the

RMS or what have you. As far as restraining yourself  with
your f ee t ,  somebody might l ike to do that but I think i t ' s  a

waste of t ime. You're much more effect ive i f  you don' t  get
yourself  restrained. That al lows you to shi f t  around quickly
and eas i ly .  But restraint and motion control was no problem.

Just no problem at a l l ,  doing things like stowing those vent
hoses,  then get t ing down there and pul l ing out the data card

k i t ,  and throwing a l l  those c i rcu i t  breakers in .  I mean were

so far ahead of what you could do in a 3-day sim, doing that
part of i t ,  because we d i dn ' t  have the restraint  of one-g

slowing you down in that su i t .  I t ' s  real ly neat.
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There is a learning curve getting used to moving in zero-g.
That is ,  John was much more proficient at i t  than I was, I
found sometimes, espec ia l l y  i f  I was doing a long t rans la t ion.

I tend to try to go too fas t  the f i r s t  t ime. I t ' s  l ike watch-

‘ i ng a young b i rd learn how to f ly  or something l ike that - i t

takes o f f  f lopping. I f  you learn to move s low,  you can con-

t ro l  yoursel f  and you go f loating into posi t ion wherever you
want to  be. You can touch this and you can turn a corner.

Tha t ' s  rea l l y  something e l se .

You guys have got a thr i l l  coming, I ' l l  t e l l  you that .

You've j us t  got to take i t  easy,  move easy and del iberate ly .

There are a couple of places where i t  doesn' t  seem convenient
to grab hold of something or to latch yoursel f  down, but i f

you play with th ings, you wi l l  find p laces.  I f  you wanted to
brace yourse l f  when you wanted to work with the lockers,  you

can put your feet  against the air lock. A lso,  you can brace

yoursel f  by reaching up on the cei l ing by putt ing your feet  on

the f loor .

I t ' s  rea l ly  neat.

I f e l t  l ike I was running a l i t t l e  b i t  slower than I should be

but you also gain time going back and forth between the f l ight
and middeck.

Oh, yes, you can go down and up, you can work a mi l l ion times

quicker up the exi t  and down the exit  than you can ever do in

George,  we d id  mention this before .  We ought to do everything

poss ib leto se l l  the program on gett ing some wi re less mikes
for these guys.

I t  was obvious on the TV there .
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I t  jus t  - holds you up and you have to worry about winding the
wires around something.

Just looking at you guys with those things hanging on your
heads was unreal.

5.6  PAYLOAD BAY DOORS

You guys already talked the payload bay doors, that was nomi-

na l .

Completely nominal, there were a couple of things - -

You mentioned that ratcheting.

~ Yes, they don' t  move nice and smooth, especial ly coming - up
through the 90-degree posi t ion.

Wel l ,  we've seen s tuf f  l ike that and they always say that ,  due

to the strongback - -

Yes, he ' s  saying they do the same as they do in  strongback.

5.7 IMU ALIGN

We're at 2:40, we were 10 minutes ahead of the time l ine.

Yes, we ended up ahead on the time line for the IMU al ign.

We did the single IMU alignment att i tude and had i t  a l l
torqued at  2 :39 :35  - -

Tha t ' s  one of the things we real ly l iked; those star trackers

were beaut i fu l .  You get over there and you say, go to track |
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I tem 3,  item 4, zap. In  seconds the stars were in  the tab le .

Premission we were briefed software could take up to 2 minutes

to get the s tars  in  the t ab le !

You've got it.

You've got both stars as soon as you se lect  the s tar  tracker,

i t  p icks themup and puts them in the tab le .

Now we d id  have some problems. I t  ended up with both s tar

trackers that the shutter on i t  would c lose  and wouldn ' t  open

back up. They not iced i t  on the Y because t ha t ' s  the one we
normally keep operat ive,  but i t  ended up being on their Z

a l so .  I 'm  not sure what that i s .  I t ' s  only when we wanted to

have i t  cont inual ly tracking that i t  caused some problems.

Gett ing s tars  is a p iece of cake compared to what you 've been

working with in  the s imulator ,  and that might be something

that we might make more rea l i s t i c  in  the SMS such that i t

doesn ' t  s i t  there and hunt for so long.

On the s tar  trackers, when you maneuvered to a t t i tude ,  were

you in  verniers?

Yes. As Cr ip  says, we opened the shutters manually many

t imes. Someone should look at the da ta ,  but I think the

ear th ' s  20-degree occult ing disk is unnecessari ly

conservat ive.

You could t e l l  when i t  was going but you d i dn ' t  rea l ly  fee l

that much?

They're about as smooth as you could get out of any kind of an

RCS sys tem.
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5.8 DIGITAL AUTOPILOT

The autopi lot  operation, let  me speak about that in  general .

You know they to ld us before we launched that every time you
turn on the f l ight control ler ,  you fire j e t s ,  and every time
you turn i t  o f f ,  you f ire j e t s , so you should have been in

PULSE every t ime. We l l ,  I think maybe i t  only happened to us

a few t imes.  The most was five times that that happened, be-

cause we either weren't  in  PULSE or we were in  some other mode.

But t ha t ' s  a heck of a trap because you're always turning
f l ight control power on and o f f .  Every time you go somewhere,

you turn i t  o f f .

Somebody oughtto  do something about that.

As soon as you come backwards out of that seat, you've got
these b ig shoes f loat ing up there past i t  and you ' re  going to

bounce your leg of f  of i t  or something, unless you have i t
turned o f f ,  and they ouglit to  f ix that .  They ought to  f i x  i t

so that i t  doesn ' t  f i re j e t s .  Turning the f l ight  control

power o f f  should not f i re j e t s ,  and turning back on shou ldn ' t

f i re j e t s .  Procedurally the best thing to do is to go on
verniers.

5 .9  CREWMEMBER OPTICAL ALIGNMENT SIGHT

The COAS cal was a piece of cake. I was using DAP A VERN,
which was one-hundredth of a degree per second. With that you
make a pulse. You don' t  even know you've made i t .  The prob-
lem with i t ,  and i t  i s  a problem, you can not ice i t ,  you ' re

gett ing some thrust of f  something because you could s i t  there

and make repeated pu lses and not have any perceptual mot ion.

The COAS cal worked out j us t  f ine. Once you jus t  get that

star  in there,  you know you've got i t  r ight in  the middle and
you 've taken the wo r l d ' s  best  mark. Stars are 10 times be t te r

than they ever were in  the simulator and the COAS ca l  was 0 .23 .
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I took two more and i t  started r ight in the middle and i t  kept
saying I had one-tenth of a degree b ias .

About a tenth of a degree to 0 .06 .

Yes, but i t  wasn ' t  a tenth, i t  was right in  the middle when I

marked on i t .  And then the IMU torquing angles, l ike these
torquing angles o f f  the f i r s t  one, when we had been out there

2 hours in  the f l i gh t ,  the b iggest  torquing angle was minus

0.1 a f te r  being up there. for 2 hours.

Those plat forms rea l l y  looked good.

John, you l e f t  your COAS up there, d i dn ' t  you?

Yes, the whole t ime.

Did you h i t  i t  every time you got out of the seat?

I h i t  i t  every time I got in there. Then you would redo i t
and i t  would come out that the COAS b ias would be the same.

And you could reach up there and wiggle i t ,  and i t  would s i t
there and oscillate until i t  damped out ;  then you take another

mark and i t  would be the same. We had the COAS screwed down

t ight,  but i t  would s i t  up there and bounce like a bowl of
j e l l y .

I bad-mouthed how loose that thing was since the f i r s t  time I

saw i t  unti l  we f lew, but i t  was repeatable asheck.

5 .10  DFI PCM RECORDER

And r ight  at that period of t ime, we had the DFI recorder - -
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Yes, that was right after we got that circuit  breaker. I
guess i t  popped actual ly about 10 minutes after we got into

f l i gh t ,  or somewhere in  there ~ -

Yes, i t  popped early.

- = But we had no indication of i t  onboard and ~ -

They saw i t  on the ground.

Well ,  they thought you had messed up a switch at f i r s t ,  and
then that was a tough one because

They wouldn ' t  ask us i f  we messed up a switch, would they?

Well ,  no, they asked you to check the switch and you said i t
was okay.

Well ,  they asked us to check the circuit breakers.

Well,  yes, and they f inally got around to the circuit  breaker
on the DFI PCM recorder.

There was a l l  the thermal data, and a l l  the strain gages on
the t i l e s .  And they would have l os t  i t  between EI  and a f te r
blackout ex i t ;  they get real  time a l so .  When they rea l ized
that about the middle of the second day - a l l  of a sudden,
they ' re convening meetings about changing out recorders .

I think t ha t ' s  a l l  wonderful, but i f  they want us to work on
that ,  they bet ter  f ix  i t  so we can take i t  apart and put i t

back together .  I f  i t  had wingnuts on there so we could have
opened that panel, i t  would have beer. a l l  r ight .  I t  is a f ix
that we could have made i t  i f  the bo l ts  had not been torqued
by real ly  strong techs and then painted over.
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ENGLE But you need something that you don ' t  have to push while
you' re torquing. ®

CRIPPEN Yes.

YOUNG = I f  they want you to take panels o f f ,  the panel ought to come

o f f ,  i f  i t ' s  a wingnut or something with a bol t  on the end of
i t  so you can get torque in  there. I don ' t  care,  but i t  ought

to be something the crew can unscrew in  zero-gravity.

5.11 STAR TRACKERS

YOUNG The star trackers se l f - test  and door open? Star tracker
passed the f i rs t  t es t ,  I cou ldn ' t  even bel ieve i t ,  the doors
opened in somewhere between 7 or 8 seconds. You know, i t  i s
supposed to be 8 to 12. The auto maneuvers worked g rea t .

CRIPPEN John said he could see the cavity. Which one was i t ?

YOUNG Z-cavity, you can' t  see the hole,  you can see where i t  goes
down into the veh ic le .

CRIPPEN You cou ldn ' t  see the door i t se l f .

YOUNG And, matter  of f ac t ,  you can look up over the nose and see,

you could take some p ic tures up in  there. Right over the nose

you can see t i l es  down the nose and up to the roughness of the

insulat ion right around the upward-firing j e t s .  As you know,

I looked out there, and there were no t i les  miss ing.

5 .12  IMU ALIGN

YOUNG The dual IMU al ign is  rea l ly  interest ing because the same two

platforms (we torqued plat form 3 and the same two that we took

10 minutes l a t e r ) ,  the torquing angle difference with the other
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‘YOUNG two platforms was within 0.02 of being the same as i t  was
® (CONT'D) before. So i t  looks to me like the granularity of how wel l

th is thing knows what i t  i s  about 0.04 according to the maxi-
mum di f ference in  torquing angles.

Okay, we d id  tha t ,  we d id  the ver i f icat ion on the same star
there and I took a l l  the angles down af ter  we torqued them.
And there on the f i r s t  two platforms they were 0.01 to zero ,
right a f te r  ve torqued them. I knew that our alignment sys-
tems and plat forms were rea l ly  in  good shape.

~ Another thing is  that we were right about there, 25 minutes
LN

ahead of  the t ime ling.hecause we d id  the dual s t a r  and IMU

al ign veri f icat ion in the dark over here and we maneuvered to
the ZLV Y POP. This was supposed to be at 3:25; we did i t  at

Capmass——
2:57.
TE

CRIPPEN I would recommend not changing the time l ine .  I think that at
@® that pace, had we any problems, this would allow us to get

_through i t  pret ty smoothly. I t  wasrelaxed enough that you

d idn ' t  fee l  l ike you were running out as yoy went through i t .

ABBEY Because everything was happening as i t  was advert ised to be.

CRIPPEN I don' t  think you would want to make i t  any t ighter .

YOUNG Yes, I wou ldn ' t .

5.13 FUEL CELL PURGE

CRIPPEN Gett ing down to the fuel ce l l  purge, there B i l l y  Moon warned me
that the data we saw at the Cape said the flows were probably

such that they would probably flunk the auto purge. F i r s t  time
we t r ied auto purge, i t  fa i led  on a l l  three of them. We then
did i t  manually. I t ' s  almost easier to do i t  manually. I 'm

® not sure that auto sequence of fers a great dea l .
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TRULY That was working so wel l  that EGIL thought you could probably
do one when you get up in  the morning and one at n ight .

CRIPPEN Also, Dick,  the temperatures may depend on what kind of f l ight
‘ a t t i tude  you ' re  flying but fuel ce l l  purge temperatures were
such that I never even rea l ly  had to turn on the heaters be-
cause they were always up.

YOUNG That's r ight ,  you d i dn ' t  have to turn on the heater.

CRIPPEN They were in l imits basical ly  when I turned the thing on. You
may have needed i t  when i t  started flowing but no in i t ia l  wait

p t ime was requi red.  r s  eee

TRULY We' l l  look at the SMS model.
EE

5.14 FLIGHT DATA FILE
a

pe rc PTET I RY I p——_

CRIPPEN I ' l l  tel l  you what 1 'd  do, i f  I was going to f ly  th is thing in
a hurry, I ' d  f ly the same checkl ist because i t ' s  a good check-

Emm Loa

l i s t .  I f  you want to make any changes you can to reread i t
SR ——

bet ter ,  i t  would work, i t  i s  a l l  r ight .  And bas ica l ly  the way

we f lew this thing, you cou ld do i t  as fas t  as you got to i t
anyhow.

5.15 CRT DISPLAY

CRIPPEN There ' s  one thing we forgot to mention. On CRT-1, there was

something inside of the g l ass ,  a black blob of some nature,

not very b i g ,  maybe an eighth of an inch or something l ike
t ha t .  I t  was inside of the tube such that i f  you wanted to

look at something under i t ,  you had to lean around to look

around i t ,  I guess i t  was l ike that when we got the CRT, but

that was a l i t t l e  b i t  o f  an inconvenience.
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Like as not ,  i t ' s  the Sun that would prevent you from reading
your tape meters very wel l  sometimes when i t  was shining in

the window. You get around that by putting your hand up and

reading i t ,  then let t ing your hand down. You real ly don ' t  get
above 2g 's  on second stage unt i l  Mach 14 and even that i sn ' t
a g force to amount to anything.

So you d i dn ' t  have any trouble with the lighting on the CRT's
as far as that goes?

The CRT's, I never have any trouble seeing them.

Wel l ,  you can get the Sun such that i t ' s  coming in  your back
window, but you can cover them up by putting your hand in a po-
si t ion to cover them.

5.16 SUIT DOFFING

Suit doff ing.

Suit doff ing. John doffed h is  f i r s t .

I think sui t  doff ing the f i r s t  time you do i t  i s  rea l ly  inter-

est ing.  Problem was that in zero gravity, I wasn't  getting my
zipper a l l  the way up to the top ,  so I was down there trying

to get that thing o f f ,  and must have spent about 10 minutes in

that su i t .  Seemed like an eternity, but i t  was a wh i le .

I think I had my zipper essent ia l ly  a l l  the way up. I f inal ly
got my head out and said, "Where am I?" I fe l t  l ike I was
upside down.

Did you not help each other to  get out of them?

No, I mean you could have i f  you'd wanted to, but you can get
ou t .
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YOUNG The problem is  you have to talk to the ground and you have to  ®

have somebody up there minding the store.

CRIPPEN I t  was jus t  easier to go down there and shuff le out of i t  your-

se l f .  You could have somebody unzip you i f  you want to .

YOUNG Cr i p ' s  idea is  the one that works. He takes h is  shoes of f

before he comes out of the seat and just leaves them a l l
hooked up with the spurs on. I t  was impossible for me to get a

the spurs attached with the boots on in  zero-g

CRIPPEN They worked fine for me. I just unzipped them. I d i dn ' t  want
those b i g  boots on when running around the spacecraf t  anyhow.

YOUNG Tha t ' s  a very good place to store them, r ight in  the footwel l

in  p lace.  That way you don' t  make a mistake and get the wrong
su i t .

(Laughter) | @®

YOUNG Of course when they put the new EES cover on they d i dn ' t
put any Velcro on i t .  I d i dn ' t  have a place to s lap i t  on the

wa l l ,  so what I d id was s t ick  i t  over there between the a f t

lockers and bulkhead.

CRIPPEN Yes, you know we' re  supposed to have the Velcro patch on the a

su i t?  I t  wasn ' t  on the f l ight  su i t .

YOUNG They had Velcro on the wa l l ,  but they d i dn ' t  have any on the

su i t ,  soI stuck mine over behind the lockers.  You'd know
where i t  could go, and i f  i t  d id ,  you 'd  be able to find i t .

CRIPPEN We got out of our su i t s  and they weren ' t  even wet.  Weren ' t

wet at all.

ENGLE I s  that r ight?
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Al l  the s

wasn ' t  needed.

to take them apart and put them inside out

We never got hot at a l l  during that part of f l igh t .  In  fac t ,

I never got hot at a l l  in  the su i t .

You'd think that going through those long sims, all that

dr i l l  for tha t 4 hours helped.

Tougher, much tougher than the real wor ld.

Twice as bad.

1 te l l  you what, Dick,  you guys have done i t  enough now. I
wouldn ' t  recommend i t  any more.

Yes, I don' t  think you should ever wear the sui ts in these
exe rc i ses .

I think i t ' s  probably worthwhile once to go through and get
some idea of what the su i t  i s  l ike.

I think to do things l ike ascent and entry suited would be

helpfu l .  Putting i t  on and putting i t  of f  is a l l  unreal ist ic
in  one-g. Putting a sui t  on in  one-g and taking i t  o f f  in

one-g, that i sn ' t  anything like doing i t  in zero-g, just  not
the same at a l l .  I t ' s  just wasting your time unless you just
don ' t  even know what to z ip up and a l l  that ,  see, and you

both already know a l l  that .  I mean you don' t  even need a
cue card to put that turkey on and take i t  o f f  or hook i t

up.

But you don' t  need any kind of restraints to get in and out of
the su i t ,  I t ' s  best just to s i t  out there f loating around in
the cabin and come ou t .
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5.17  CABIN TEMPERAT

Was that when you started gett ing cool?

At  that point in  time I d i dn ' t  think the cabin was cold at
a l l .  I t  j u s t  gradually cooled o f f .  I t  was during the middle
of the night that I began to rea l ize  how cold i t  was.

So you weren' t  cool at a l l  at that t ime.

No, i t  was comfortable at  that period.

5.18 SUIT DOFFING

There wasn't any moisture in any of the su i t s ,  was there?

No, nothing in  the su i t ;  the humidity was low.

5.19 ZERO-G EFFECTS

I t  was a pretty dry cabin. One thing I might mention here. 1I,
from looking at the other people who have f lown, expected my
head to be s tu f fy . My head was j us t  as dry as a bone.

Until the second day or so, our faces d idn ' t  look puffy; yours
d idn ' t  look puffy.

I think i t ' s  the second day and there was a TV thing, I
thought I could imagine that they were a l i t t l e  puf fy .

They were puf fy. Well I think mainly i t ' s  just that you don' t
have g's pul l ing on your fac ia l  features more than i t  is f lu id
gett ing in there. That was another thing, I never could f ind

the l i t t l e  c l i p  with the UCD's, which we d i dn ' t  need on the
f i r s t  t ime.  They were supposed to be stowed with the other

I cou ldn ' t  f ind them i f  they were there.
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“ *  5.20 TRASH

We had one box that sa id return t rash.

And i t  would be desirable to have at least two or more for 5-
day flights.

I think you ought to have as many boxes as you think you ought
to have because everything you take apart in  zero gravity and

put back is  at l eas t  twice as b ig  when you go to stow i t .  You

can' t  get i t  back in the box. And these guys in Skylab, I bet
they f i l led  up the lox tank. 

|

For example, Rita was n ice;  she packed that food pantry fu l l
and there wasn't any way that I could ge t . a l l  that back in
there when i t  came to restowing i t .  After we f inished with
it, I threw some over with the l i t t l e  neckring thing and
figured people were going to be going crazy trying to figure
where a l l  the stuf f  was. " I  don' t  think you need your pantry
packed that f u l l ;  i f  you do you're s t i l l  going to need at
least  two or three lockers for stowing trash.

They ought to have some empty lockers up there that you could

put various things in, l ike,  once you get your blue jacket
o f f ,  you can ' t  get i t  back in  the box.

You know, those gals or guys or whoever does a l l  that stowing,

they pack i t  there so nice and neat,  but they ought to see the

way 1 pack.

5.21 TELEPRINTER

Cr ip  act ivated teleprinter and I was supposed to .
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I wanted to make a couple of comments on the telepr inter itself.

Remember that l i t t l e  bar they had with the cutter on the door i t ~  ®

se l f ;  we l l ,  they endedup put t ing insulat ion on the door .  I t ' s

so c lose  to the bar that you cou ldn ' t  run the paper under i t  to

‘do a cu t .  One neat way I thought was to ro l l  i t  under there

and f l ip  i t  back and do a cu t ,  but you cou ldn ' t  do that .  We had
to lay i t  on top and ho ld  i t  down and cut across because they

had the insulation so thick. On the col lect ion ro l ler  where i t
had the s l i t ,  that was much harder to s l ide  paper through than

i t  was on the prototype... When you did the l i t t l e  fold and made
the l i t t l e  t r iangle to s t i ck  i t  through, you 'd  get i t  in  the
f irst s lot  and you cou ldn ' t  get i t  out the second s l o t .

That paper was d i f ferent.

I don' t  know i f  i t  was the paper or what, but i t  was hard to
wrap the paper.

The paper was l ike an o ld  d ishrag.  You could not get i t  @®

through even af ter  you folded i t .  . Crip spent.  too much time

feeding that thing; i t ' s  unbelievable.

Wel l ,  i f  they made those two l i t t l e  s lo t s  wider,  t he re ' s no

reason to make them as narrow as they have them, i f  they j us t

made thema l i t t l e  b i t  wider so that the things would go right
through. J

Was the paper more pulpy?

I 'm not sure i t  was di f ferent paper.

But i t  was act ing d i f fe rent .

You could not put i t  through the s l o t  because the s l o t  was too

sma l l .  I t  would go through the f i r s t  s l o t  and i t  wou ldn ' t

come out the bottom. ®
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And you'd Took down there and i t  would be a l l  wadded up.

Anyway, those were a couple of minor problems with the thing.

The teleprinter in general worked super.

Those kinds of minor problems at $2000 a minute - must have

taken 30 minutesin  that f l ight because I spent 10 minutes
down there one day just swearing at that thing, and I thought
I was never going to get i t  to set r ight ,  and i t ' s  j us t  lucky

that we did. The test messages were inconvenient. You'd go

message.
P-  SERY | A mh t  CT  [ 8  i ;

I ' d  run off  to do something else and here 'd come another
message.

Would i t  be jus t  as easy, you think, to put a piece of scotch
tape there and just tape that thing there onto the ro l ler  in-
stead of trying to feed i t  through i t ?

I think i f  they made the s lo t  a l i t t l e  b i t  bigger, that would

be the quicker way.

I never even thought of that.

But you don ' t  need much of any kind of thing. The s l o t  in  my

opinion worked wel l  i f  you could just shove i t  through.
There ' s  something a l i t t l e  b i t  d i f ferent between ei ther the

zero—~g or the s lot  and that tends to make i t  a l i t t l e  b i t  d i f -
fe rent .  A couple of other comments since we ' re  talking about

th is thing - c los ing  up at night, you could = f  hear i t  - I

heard i t  on the f i r s t  night clattering.

I heard i t  every time i t  d id  i t .

P
o
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T
ia

 
be

5-25



Es

\U

CRIPPEN I f  I was awake or barely awake, I knew that there was a mes~-

sage coming, but when I was real ly sound asleep, I don' t  think

I ever rea l l y  heard i t .  But i t ' s  s t i l l  going to make noise,

you ' re  going to know i t ' s  there. The no ise on the comm i s

there, as John said, and is s l ight ly  i r r i tat ing.

YOUNG You could l i s ten to i t  in  the daytime.

CRIPPEN In the day, but you cou ldn ' t  at n ight .

YOUNG You cou ldn ' t  sleep at night because every time i t  came on, i t

woke you r ight up.

CRIPPEN So we ended up jus t  securing air-to-ground 2. A lso ,  one time

we got caught,  I thought I ' d  gone around and got a l l  the a i r -

to-ground 2 's  o f f  and John ended up, when we were going to do

the te leconference,  plugged into one of those middeck un i t s .

On that one i t  was s t i l l  in  TR and, sure enough, when he

started talking the f i rs t  t ime, I thought they were sending us

a message because i t  was transmitt ing i t se l f  into the te le -

pr inter and caused the paper to r o l l  ou t ,  and I saw a l l  that

trash over there. I t  was a l l  garbled and I said, "Hey, guys,

th is l as t  message you sent was a l l  garb led , "  and they sa id ,

"Guess what, we d i dn ' t  send you any message." But the Shut t le

printer in  general i s  a good thing to have.  They red id  the

whole Day 2 f l ight plan and what have you.

5 .22  FLIGHT DATA FILE

YOUNG Vacuum vent,  F l ight  Data F i l e  conf ig .  I t  i s a l o t  eas ie r  to

get those Fl ight  Data F i le  containers out in  zero gravity but

I h i t  that thing every once in  a wh i le ,  over on my s i de ,  at

l eas t .  I f  you had a bungee around i t ,  i f  i t  came of f  i t  would

go back where you wanted i t .  Every so o f ten ,  I ' d  h i t  i t  and

i t  would f loa t  o f f  somewhere. That l i t t l e  amount of Ve lcro  on

the F l ight  Data F i l e  d i dn ' t  ho ld i t  on my s ide .  I don ' t  think
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Crip had any trouble with i t .  Why the boxes are smaller than
the data f i l e  that goes in  them is  beyond me. This was a b ig

problem in  zero g — jus t  as i t  was in  one g. When you c losed

the 1id you had to bang i t  shut and sometimes, because the
data f i l e  books kept hanging ou t ,  the l i d  would not close.

Those canisters you s t ick  on the side. I t  just doesn' t  fee l
very secure .  I t  e i ther needs more Velcro or a bungee to snug
i t  up to make i t  fee l a l i t t l e  b i t  more so l i d .  But i t  ended
up staying there .  One of the things I kept having problems
with was the PDP or CAP that I was working with. I t  f loa ted
loose and I kept los ing my p lace .  I f inal ly  not iced what John
was doing;  he took one of those l i t t l e  c l i ps  we have onboard,

then he jus t  c l ipped the book to where he was so that i t  j us t
stayed there and would keep the page for him. I could usual ly

go back and find my place, but l i t t l e  things like that made i t
inconvenient and take up time.

Typica l ly  inconvenient - l ike when we ' re  working in  the CAP
and we ' re  trying to do the RCS burns, which are on d i f ferent

ges  i n  the CAP. Tr i t i tch them back and forth 1pages 1i y ing to switc em back and for i s

incopvenient.

I t  looked l ike that on the TV a lo t  of t imes,  the books f loat -
ing around with the pages kind of opening randomly.

We l l ,  i t  was only true of the CAP and the PDP, but the c l i p  to

me looked l ike i t  worked f ine.  I le f t  the mal book f loat -

ing near R11. I had i t  c l ipped on there.  I had my orb i t

pocket check l is t ,  which I never had to go into,  c l ipped in
place as we l l  as the orb i t  OPS book. They f loated around

with the pages out .  You need to c l i p  them down somewhere

because things f loat  o f f ,  they rea l ly  do.
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5.23 PENCILS

Inc identa l ly ,  we s t i l l  have a problem for ascent/entry.  A l l

we've got out for penc i ls  is  the l i t t l e  Cross and i t  i sn ' t

t ied down at a l l .  Every time I pu l led  i t  ou t ,  I was af ra id I

was going to end up los ing i t .  I would recommend that you go

ahead and a t tach penc i l s  to  the ascent /entry  check l i s t s .  What I

d id  was pul l  one o f f  of one of the other books and s t i ck  i t  on

the entry check l i s t ,  but you need something eas i l y  accessible.

My way of thinking you could use a penci l  attached to a re-

tractable st r ing.  Like here 's  your old ascent check l is t ,  i f
that was hung over there and you could pul l  i t  out l ike that

and work on i t ,  then i t  would go back under there and get  out

of your way. As soon as you put i t  on this s t r ing ,  once you

get to zero gravity, i t ' s  s i t t i ng  up there f loat ing a l l  over

the way in front of the TV, in front of the window when you
want to take pictures,  in  front of the COAS. But i f  you st ick

i t  somewhere where you don ' t  want to have i t ,  why, i t

at the same place where you want i t  even when you t i e

something down. Sometimes that thing could f loa t  o f f
JE —

" somewhere where you had to look for i t ,
PILL  = “VRE «n l

Yes, an inertia ree l .

's  never

and go

Yes, and in  zero gravi ty,  i t  wouldn ' t  have to be strong at

a l l .  I t  cou ld be l ike wa i t resses  used to use to retr ieve

penc i l s .  We had one in  the Gemini program that worked g rea t .

5.24 WCS OPERATION

Right af ter we d id the dof f ing we ended up breaking in  the

waste management compartment and John used i t  f i r s t ,

worked; i t  d i dn ' t  work as we l l  as I thought i t  wou ld ,

F i r s t  time we used i t  for ur inat ion,  i t  worked some.

s t i l l  need toclean up with t issue paper,
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YOUNG The noise that the WCS makes is very annoying. I f  you use i t
when your par tner 's  asleep, you're going to wake him up be~.

cause he's saying, I wonder what's broke now.

CRIPPEN ‘He says, "Cr ip,  what are you doing down there?" On the las t
day, i t  quit  col lect ing urine completely.

ABBEY Puddy figured out j us t  about when that broke. A l i t t l e  g l i tch

that he said he saw on the data.

CRIPPEN We switched over to the other separator but i t  d idn ' t  do any

be t t e r ,

ABBEY They saw the gl i tch and they thought tha t ' s  probably what had
happened.

YOUNG I would hate to be on a 7-day mission with seven people in
that thing and have i t  break. I would real ly not l ike that.
And I don' t  think women are going to l ike that potty because
you have to take a l l  your clothes of f  to use i t .  That 's a
f ac t .

CRIPPEN John a l so ,  between OMS-3 and OMS-4, b lessed i t  for feca l  col -

lec t ion .  I cou ldn ' t  believe i t .  I said, "This guy is coo l . "

(LAUGHTER)

YOUNG We were in a hurry.

(LAUGHTER)

CRIPPEN The advice i s ,  when you use i t  for fecal  co l lec t ion ,  shed your

c lo thes ,  at leas t  the bottom par t ,  and take a towel and wet

wipes.
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5.25 C&W LAMP TEST

YOUNG C&W lamp test  worked great ,  Le t ' s  get the cabin temperature

cont ro l .

CRIPPEN Oh, yes, I d id that.  I t  was simple enough - they had that l i t -

t l e  arm they were worr ied about leaving down there. They stow-

ed i t  with the seat p ins in  one of those l i t t l e  fo lders .  I

went down and put i t  on and i t  worked f ine.

5.26 FIRE/SMOKE DETECT/SUPPRESS TEST

YOUNG Okay, now Sensor A cabin f i re t es t .  The ones on sensor B 's

worked okay but the sensor A's did not ,  and when I did the test
again j us t  before the PDP day , i t  d i dn ' t  work again.  So I open-

ed the c i rcu i t  breaker and i t  d id  i t  again; I d id i t  three times,

and I f ina l ly  gave up on i t  because i t  wasn ' t  working r i gh t .  So

the FLIGHT DECK LEFT and CABIN SENSOR A d idn ' t  work. I never
mentioned that to ground, the fire and smoke detect ion suppres- ®
sion t es t .

CRIPPEN I knew one of them was giving you problems, but not two of them.

YOUNG That 's  what I am saying: the Sensor A FLIGHT DECK LEFT, and
the CABIN d i dn ' t  work. And then one time the CABIN did work

and the AV BAYS a l l  did work. Again, the CABIN worked sometime ¢

and the FLIGHT DECK LEFT never worked. I d i dn ' t  want to bring

that up to  the ground because I knew that i t  would create end-

less unnecessary troubleshoot ing. That thing ought to be made

to tes t  properly or they ought to get a new f i re sensor because

that thing t ha t ' s  in  there now i s  not a good thing. Anything

that comes on acc identa l ly  is  no good. Then when they ca l led

us over a so la r  f lare and i t  was going to turn on the f i re de-

tec tor  system, I was rea l ly  undone then. I thought, th i s

must be f i r s t -c lass  gear we have in  here.
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5.27 ©PCS-1 ON-ORBIT ACTIVATION/RECONFIGURATION

No b ig  deal there.

‘We got an early go for that .  Then we went to the CAP.

Waste water storage system dump, that works like a champ. You
can see both the dumps. I know i t ' s  supply water,  I think the

waste dump a l so .  I t  looks l i ke ‘a snowstorm coming out of the

le f t  s ide of the vehicle.

You're kidding.

I t  real ly shoots i t  out.

Where i s  that? I don ' t  even remember where that dump i s .

Over there on the port s ide.

I mean how far back is  i t?  Can you see i t  out there with the

number 1 window?

A lso ,  when you turn on those heaters,  i t  real ly brings the tem—

perature up to do the dump. When you turn on the heater ,  i t

comes up within a minute or so. I t ' s  real easy to pul l  o f f  a

dump pret ty  rapid ly.  The technique I used was ~ I 'm  sure you

guys did enough in the simulator. When they to ld me to dump

down to a quanti ty,  I ' d  go into the table maintenance and

update the tr igger level on that part icular tank. Then when

i t  rang a be l l  I ' d  go stop i t .

5.28 ACOUSTIC BLANKET OPERATIONS

Acoust ic  blanket insta l lat ion.  I ended up doing that and i t

wasn't  any b ig deal .
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How about the difference in putting them in vs. not putting
them in.

I d id take those measurements on that entry day. What I ended

up with was 67 decibels on alpha with them in,  and i t  was 70
dec ibe ls  with them o f f .  From the l is tening e f f ec t s ,  you

hardly not ice the d i f fe rence.

We tried them out in Palmdale; they made a difference there.

I think the vehic le is  quieter than when we tr ied them at

Palmdale but I 'm not sure.

Not only is  i t  qu ieter ,  bu t ,  l ike when you put them on in  zero

gravity, you probably don ' t  get the same kind of ef fect  that

you do when they're f loat ing.

Did the noise level bother you at a l l?

No.

My recommendation is that I wouldn' t  mess around instal l ing
the b lankets .

I don ' t  think i t  w i l l  bother you. I t  i s  not as loud as the

SMS by actual  measurement.

But you d i dn ' t  no t i ce  any particular difference?

What I would personal ly do is  leave them there and when the

noise s ta r t s  to bother you, you can put them on, and otherwise

don' t  mess with i t .  We also d i dn ' t  do a l l  of that middeck
s torage and uns to rage.

I d id  not go take a l l  of that junk out and s t i ck  i t  in  the

head.
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Because we d i dn ' t  need i t  a l l .

I never deployed the to i le t  k i t s .  I ended up gett ing a couple

of  towel holders out and some towels for the head.  I a l so

took out the wet wipes and stuck them in the head.

5.29 STOWAGE LOCKERS

Locker MAIL was real ly a son o f a gun to latch. I f inally
barely got i t  locked for entry by forcibly moving the entire
locker to l ine i t  up.

Some of the lockers seemed to get twisted a l i t t l e  b i t  or

something because the lineup wasn't exact ly r ight .

You'd turn the latch and the latch threads that you are trying
to mate were not l ined up.

I t  only happened to a couple of them. You'd have to move them

to where you'd get them lined up ..

You'd have to close the doors and they'd be skewed?

Right. And that one with the 16-mil l imeter photo s tu f f  over
there was also the same way. In  fac t ,  t he re ' s  one I think I

never latched down on one corner because I cou ldn ' t  get i t

lined up.

For entry, who needs to lock something i f  you are only going

to pu l l  a g and a ha l f .

But i t  s t i l l  needs to be locked.

When was i t  they came up and said the airlock pressure trans-
ducer was reading zero?
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Oh, we came down and to ld them that .  I t  gave us an alarm. I t

turned out the transducer went out.

You had zero ps id  in  between the cabin and the a i r lock.

I was afra id that we had done something to that ha tch .

That scared me when nobody answered. I f inal ly asked them to

get you to go down and look at the del ta~P gage. Then we had

a short conversation about which i s  the wrong one. Why assume

i t  was one of them? Steve McClendon said the l i t t l e  p inholes

in  that l i t t l e  cover would have indicated a real  leak. He

would have seen it.

My quest ion was, when we got back on the ground, do they have

an inf low valve into that a i r lock - -

I t ' s  on the hatch i t se l f .  The equalization valve. I t ' s  set in

the FLOW posi t ion so i t  should equal ize.

Al l  the time?

For launch, I 'm pretty sure.

I don ' t  want the ai r  leaking out through there.

Suppose you had a b ig  air lock leak for some reason. Is  i t  go-

ing to leak out through there?

But i t ' s  small  enough that i t  i sn ' t  going to . . . . I t ' s  re-

s t r i c ted  on how much f low i t  has. We can go get an expert on

i t ,  but I 'm pret ty sure t ha t ' s  the case.

I mean, you put i t  in  the c losed  pos i t ion .  You understand what

I 'm saying. When you come down from orb i t ,  i f  you don' t  have
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something where a lot of air could leak in there fas t ,  you are

going to squash i t  from the outside.

5.30 MEAL PREPARATION

Crip was a real ly  super meal person.

The meal prep worked out f ine .  I could hook my toes under the

lockers.  There is  a l i t t l e  gap there. There was l ike one space

that a locker d i dn ' t  f i t  in ,  so there was a square where 1

could kind of wedge my feet in  between the tank and the lockers

and pu l l  out the trays and set them on the front and they jus t

worked f ine.  The l i t t l e  c l i ps  where we put them over the front

part of the locker doors or over the tops of the doo rs ,  worked

great except there is  some kind of l i t t l e  metal c l i p  in  the

top of the locker door that can interfere with the tray c l i ps .
I meant to go over and take a look at those in  the one-g mock-

up and see i f  they ' re  d i f fe ren t .  They rea l ly  f i t  snug on there,

snugger than you'd l ike. But  they work okay.

Food prep works we l l ,  the water gun works well.

I f  there was any a i r  in  that water,  i t  was a minor amount. I

not iced that when you 'd  make something l ike a dr ink, you could

no t i ce  some fine bubbles in  there .

Water taste a l l  r ight?

Water tasted super.  I don ' t  think we ever drank pure water,

except when John d id af ter the mission when he was wait ing to

get out .  He was squirt ing water a l l  over h imsel f .  So meal

prep went okay and the only thing that I had to mention was

that they were real ly packed in  there snug. Not the meals

so much as the pantry.

I t  shou ldn ' t  be packed as t ight ly  as i t  was?
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Wel l ,  either that or you need some extra space. What I ended

up doing was taking out the container with the condiments.

Once I took i t  out ,  there wasn ' t  any way I was about to put

i t  back in  there. I ended up shoving i t  into the tray that

‘ ho l ds  the food warmer and the t rays .

5 .31  WHOLE GAS SAMPLE

The whole gas sample was no problem and the so l id  sorbent sam-

pler  thing worked okay except there was a vacuum on the vacuum

vent s ide of the device in  there because shi f t ing i t  from day

l to day 2, I had to use a pair of p l i e rs  jus t  to get the top

open and also going back to OFF from day 2

I t  was that t ight?

Wel l ,  something was sucking that whole gas sample top down.

There was a vacuum on the other side of it.

I t  must have been.

5.32 CO ABSORBER INSTALLATION

The CO, absorber changeoutwas a kind of a non-thing. The

only thing I would comment on was the l i t t l e  covers - they

have the yel low tape on top of them and the cellophane cover

that f i t s  over the camnister. They want you to cover them

when you pu l l  them ou t .  One of them you put in  in i t ia l l y

they only use a l i t t l e  wh i l e .  Putt ing the cover back on is

j us t  not a very neat thing to do. I bas i ca l l y  got them on

two of them; on one of them, I f inal ly sa id ,  the heck with

i t .  I t ' s  j us t  too snug a f i t  to  try to get i t  to s l i p  down

in  there j us t  r ight .  The ye l low tape a lso gets a l l  ba l l ed

up. My recommendation is that i f  they want to be able to

cover them a f te r  you take them back out ,  there ought to be a
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bet ter  way to do i t .  Either make the container larger so that

t he re ' s  plenty of room and i t  s l i ps  down in  there eas ie r ,  or

something.

Even i f  you ' re  going to use them again,  you shou ldn ' t  have to

do that packaging job in  zero gravi ty.  I t  j us t  wastes a lot

of t ime.  Okay, i t ' s  already up to OMS-3 here.

5.33 OMS-3 BURN

OMS-3 burn. The OMS-3 burn worked per fec t l y .

How much time d id  you have between 3 and 4?

According to t h i s ,  t he re ' s  30 minutes there.

From 6 :20  to  7 :15 .  Le t ' s  see,  we boosted up to  about 146

mi les  somewhere along in  there. The c ross feeds , they were

no b ig  dea l .

OMS PC's look about the same as they did in the SMS when you
were crossfeeding?

No, they d i dn ' t  drop down that fa r .

No, they d i dn ' t  drop down that fa r .

I don ' t  think they even dropped below 100.

Is  that r igh t?

Somebody can look at the data but I think t ha t ' s  correct.

Yes, I 'm  sure they 've got the data on i t .  You can ask about

i t ,  but i t  was way up.
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5.34 OMS-4 BURN

We d id  OMS-4 and I got so exci ted about being through wi th

i t  that somehow I forgot to come out of the c rossfeed until

somebody ho l lered at me about i t .  No b ig  dea l .

5 .35  NOISE LEVEL SURVEY

Did the noise survey — I think I was a l i t t l e  b i t  later than
th is  picking i t  up. I guess we exceeded the 65-dec ibe l  c r i -

ter ia every p lace except up there in  the sea t s .

What was i t  up there?

I t  was ~ I forget, l e t ' s  see i f  I ' ve  got my checklist here .

Yes, I think i t  was like 60 decibels up forward. I t  was 60
decibels  overal l  up forward, 66 in  the a f t  f l ight  deck, 67 on

both the middeck readings.

Those with or without the acoust ic blankets?

Tha t ' s  with the acoust ic  b lankets.  I think i t ' s  n ice having
a sound meter onboard, just in case something gets noisy,
you go can check i t .

5.36 DPS CONFIGURATION

DPS t ransi t ion assoc ia ted  with the OMS burns.

Al l  of the DPS worked except for the problemwe had on Friday
trying to get o f f .

5.37 OMS-4/0MS TVC

Oh, yes, on the OMS-4. The fact is  that I went fast both d i -

rect ions and then went back to the need les ,  and the res idua ls
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looked better than i f  we had done i t  in  automatic, which is

luck.  I 'm  convinced of that but TVC is very easy to f l y .  So

you know manual TVC wi l l  be a p iece of cake i f  we ever get to

the BFS and have to use it.

A l l  the auto maneuvers . . . j us t  l ike the simulator?

5.38 DIGITAL AUTOPILOT/FLIGHT CONTROL SYSTEM

Like I say, the only times we ever had trouble with DAP con-

f iguration was turning the f l ight control power on and o f f .
Now there were a couple of times going in  and out of modes

where we were in the wrong DAP mode for a wh i l e ,  because as

soon as you go from one OPS transit ion to another,  i t  goes back

to  A/MAN/NORM. You immediately know when you get in  th is  new

mode because i f  you 've  been in  vern iers , the b ig  j e t s  go WUMP!

I t ' s  not like in the simulator - you'd never end up on normal
j e t s  accident ly and not know about i t .

Yes, t ha t ' s  a good indicator.

I t  not only f i res the b ig  j e t s ,  but as we sa id ,  the whole

spacecraf t  v i b ra tes .  Crip would sit there in  the midd le ,

f ree- f loat ing,  and not move, and the spacecraf t  would move

and Crip would jus t  be f loat ing in the middle and not move

at a l l .  You could real ly  see i t .  There ' s  quite a bounce.

You can feel  i t  shaking the vehicle.

I t  would shake the whole machine.

Is  that r ight?

Yes - bypass ,  as soon as you got the down arrows, WHUMP - I

d idn ' t  know what was happening.
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5 .39  APU-1 STARTUP AND SECONDARY ACTUATOR CHECK

CRIPPEN In  OPS-8 we noticed when we were going through a TACAN check

that the TACAN numbers were reading funny.

ABBEY They were reading what?

CRIPPEN They were reading funny numbers. They were locking up on
something. |

ABBEY Is  that r ight?

TRULY I think later they locked up on L i t t l e  Rock, St .  Petersburg,

and Edwards.

CRIPPEN I 'm convinced that i f  you wanted to and you set the r ight
frequencies and everything, you could do a l l  our navigation

updates with TACAN.

YOUNG Probably could do a good one in  OPS-8 with a read-write and

not ever have to talk to the ground about i t .

ENGLE I think they ' re  beginning to look into t h i s .

CRIPPEN But there weren ' t  any big dea l s .  We went through the d isp lay

checkout and this is  where we discovered the HSI problem.

YOUNG Yes, the HSI locked up.

CRIPPEN F i r s t ,  on the high tes t  i t  worked okay. I t  went to 300 degrees
and then we went to the low tes t  that is  supposed to be 30

degrees and i t  looked l ike i t  went to 025. We were 5 degrees
o f f .

YOUNG We've got to get the PDP for that .
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Yes, and then we retr ied the high tes t  but i t  would not come

out of  the 025. And we subsequently did some things with the

instrument power and cb 's  on the le f t  DDU to get a nul l  power

posi t ion,  but i t  d i dn ' t  move e i ther .  And then la ter ,  second

day, when we did the thing again, i t  worked r igh t .

I t  sure d i d .

And then la te r in entry ,  John said i t  screwed up again.

Hal f  way through entry, I looked down and the HSI card moved.

We'd do a bank reversal and that thing would jump. I t  would

jump about 10 degrees and f inal ly j us t  give up and wou ldn ' t  do

anything.

But i t .  d i dn ' t  ever af fect  the primary pointer?

No, at leas t  down to about Mach 6 the primary pointer was

giving good de l ta  azimuth. One time in OPS-8, when we checked

the Rol l  Control  Mode Switch I only moved one of the switches

— I forget which one i t  was - not far enough or I d i dn ' t  have
i t  c l icked right.

And you d i dn ' t  get one contact .

I d i dn ' t  get one contact .  I went to yaw je t s  rudder and only

got three contacts and I j igg led the switch and got four. And

a l l  the res t  of the t ime,  i t  worked r i gh t .  I j us t  d i dn ' t  have

the switch in  pos i t ion .

I sn ' t  that a four-contact swi tch?

Yes, so I got a l l  contacts af ter  j iggl ing the swi tch.
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5 .40  RADAR ALTIMETER

Both radar a l t imeters  had B i t es .

I don ' t  know why.

I think t ha t ' s  nominal, but they don ' t  say so in  the l i t t l e

book he re .

I t  doesn ' t ?  As a mat ter .of f ac t ,  my radar a l t imeter  broke

af ter  you lowered the gear ,  I think.

Mine worked a l l  the way down.

I had an o f f  f lag in  mine. I always look at my radar alt ime-

ter because I want to get the vehic le down to about 50 feet

doing about 260 or 270 before concentrating on the f l oa t .

I t  was just l ike the STA.

I ' l l  bet that chase guy was over there.

Make sure someone knows about tha t .

When i t  f i r s t  started working, i t  worked okay but I had an o f f

f lag in  the window when I got down below pref lare where I

looked at i t  again.

I swore mine worked a l l  the way through, but I might have had
an o f f  f lag momentari ly. Maybe i t  was l ike when the gear would

come down, but I think i t  came r ight back and locked.  I don ' t

remember i t  being o f f .  I t  seems l ike i t  was looking r ight  to

me a l l  the way down. Let  me back up and say something. I can ' t

remember, John, whether i t  was on one of the OMS BURNS or one of

the RCS burns.  We had a condi t ion which I 'm  sure you guys have
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CRIPPEN | seen, but the only thing I saw di f ferent about i t ,  was i t  hap-

(CONT'D) pened on two CRT's. I t  went through and computed the target

information, but i t  d id not put up a l l  of the data on the CRT.

Two CRT's d id  i t  s imultaneously.

YOUNG | Same part of the data?

CRIPPEN Same part  of the data .  I went back and se lected a gimbal

again that was already se lec ted to  cause i t  to  r e f r esh ,  and i t

came up proper.  That was a real timing funny that can occur.

I t ' s  a GPC thing. But I was always under the impression i t
would not occur on CRT's driven by d i f ferent  GPC's - but i t

did.

YOUNG We l l ,  now when was i t  that we got the r ight OMS gimbal not

reading r ight?

ABBEY I t  was the p i tch g imbal ;  the posi t ion was wrong.

YOUNG We did i t  the f i r s t  time but i t  d i dn ' t  work, and we did i t

again and i t  worked, so I gave up on i t .

ABBEY Never had any problem after  t ha t .

YOUNG And every time we d id  a check on i t ,  i t  worked l ike a champ.

We did the check at OMS-4 and d id a check again.  Both check-

outs were complete .

5.41 FREEZE-DRIED MEMORY DUMP

CRIPPEN Freeze-dr ied memory - I guess I messed up and d i dn ' t  do my

Item 2 before I was through. They sa id ,  '"You have the wrong

format". I could have sworn that I had the right one but I
must not have.  A l so ,  D i ck ,  one thing you ought to check on

the checkl ist — I think what we have in there now is a l i t t l e
b i t  wrong. You know how when you put GPC-3 back to s l eep ,  you
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should make sure you put i t  to s leep with memory configuration

3 se lected such that i t  has everything assigned to GPC 3?
Meanwhile, i f  you 've loaded the act ive set that you 've got
going - in this case, GPC's 1 and 2 with configuration 3 be-
cause you've been doing OMS-3 and -4 - I think that when you
bring 3 back up act ive i t  gets messed up. I f  i t  goes back to
bed, i t  w i l l  go back to bed the wrong se lec t ion ,  and our check-

l i s t  does not make you update that .  A l l  of a sudden, when 1
was doing that procedure, i t  d i dn ' t  look r ight to me, so I made

sure before I turned i t  back to STBY that I d id  that .  When
you' re reconfiguring, you go through and make sure that i t ' s
got the GPC LDB opt ion se lec ted .  Then you j us t  put i t  back
to s l eep .  I think, from the way I remember that thing working,

that you rea l ly  should go through and ass ign the s t r ings to
GPC 3. The fact is  that whi le  GPC-3 was in  f reeze-dr ied s ta te ,

we went and updated memory conf igurat ion 3 to be driven by

GPC's 1 & 2 so you could do the OMS-3 and -4 maneuvers.

Yes.

When i t  comes back in  the se t ,  i t  gets a l l  the data that the

others have and gets a l l  the tables refreshed.

We l l ,  I ' l l  be.

Small  po in t .  I t em 2,  before you ' re  through - we ' re  supposed to

get that thing fixed up r ight - d id we get i t  f ixed in  vers ion

18 so that you d i dn ' t  have to select f ixed? |

No, I don ' t  know.

5.42  TELEVISION

TV s ta tus  repor ts  th is  was our f i r s t  Cec i l  B.  DeMi l le  thing - -

Crip rea l ly  knows how to set up those TV 's .
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I ended up leaving the TV's out once I got them ou t ,  and jus t

had them around the cabin so that I could go whip them out

pret ty  eas i ly  to set up. Those suction cups w i l l  not latch

on to a l l  the th ings. You need a smooth surface to get them

t o  latch on. They w i l l  not latch on to a l l  par ts  of  the DFI

container and I think we have a couple of scenes with you

latching on-to surfaces that they jus t  wou ldn ' t  grab hold o f .

Even when they 'd  grab hold of a good surface - i f  you l e f t
them on there hal f  an hour they quite often would come loose

because of slow leakage into them. They w i l l  usual ly  hold we l l

enough for the p ic tu re .

5 .43  PHOTOGRAPHY

We kept a Hasselblad and a 35-mil l imeter out and the TV cam-

‘eras out and I personally fe l t  reasonably comfortable about

that .  I f igured i f  we had to make a rapid entry,  that we

could toss them into someplace. I ' d  be ready to open up the
a i r lock ,  but I think you can make an entry and have i t  s i t t ing

there on the deck and i t  wouldn ' t  hurt .

About 8:30 MET, I ' d  used up my f i r s t  70-mil l imeter thing

shooting at everything that looked in terest ing.

John, how many casset tes  of 70-mil l imeter did you end up

shooting?

A l l  but one. Ome of them wou ldn ' t  work. And i t  was a shame
to pass over some pretty property - and we should have taken

p ic tu res .

I t  wasn ' t  a camera fa i lure,  i t  was - -

No, i t  was a magazine fa i lu re .  I don ' t  know - I kept  turning

the magazine crank but the red dot never turned whi te  and the

camera never would f i re with that magazine.
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I might mention also on the TV stuff that I never used the l i t -
t l e  moni tor .  I found that the onboard monitors were much

bet ter  for set t ing up and I j us t  used them. I would go ahead

and get i t  plugged in and I ' d  se lec t  that part icular camera to
drive the onboard monitor to make sure the picture was r i gh t ,

and then leave it alone rather than have to mess around with
the l i t t le  attach monitor.  To me, that was a much easier way
to operate than having to drag out that other thing and hook
i t  on .

Let me say something about that 70-mil l imeter.  At least  three

out o f  the seven casse t t es ,  maybe four - before you can get

them to f i re ,  you have to get those red dots out of there.  The

casse t tes  weren ' t  set up r ight somehow. You ' re  supposed to
have a white dot in  there and you have to pul l  th is  thing out
and turn i t ,  so the normal thing to do is  - when you change
the casse t tes  because you ' r e  ready to go in  a hurry and you ' ve

seen th is thing going by and you jus t  know you can make i t  and
you get up there - nothing happens. I don ' t  know why they

shou ldn ' t  a l l  have whi te dots before they ' re  ready.  I don ' t
know what i t  is  about being in  zero gravity that makes them do

stuf f  l ike tha t .

5.44 DFI CALIBRATION

Le t ' s  see this DFI WB ca l  — I think this is  the one we missed.

We were supposed to do a ca l  before we - we volunteered to do
i t  a f te r  the f ac t .

They're talking about the RCS DAP's here. Okay, I made a mis-
take on tha t .

5.45 RCS JET TEST

On the RCS je t  check?
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Yes ,  I updated the DAP a l l  r i gh t ,  but then,  instead of swi tch-

ing i t  back and fo r th ,  I j us t  s ta r ted  into i t  the way i t  was

and that kept me from f i r ing the r ight  j e t s .

In  f ac t ,  Mark asked me i f  I wanted to make a check l i s t  change

to go from A to B. 1 talked to John, but that ended up catch-

ing us here on that par t icu lar  one.

Did i t  work a l l  r ight  or d i dn ' t  i t  work al l  r ight?

What?

The jets.

John, what you ' re  thinking about changing on the DAP doesn ' t

make any sense. We're talking about having four j e t s  that

d i dn ' t  get checked ou t .

Yes, I don ' t  understand tha t .

I mean that seems to be something di f ferent to me.

Wel l ,  i t  does to me, too .

Could you have poss ib ly  jus t  skipped a step in  there or

something l ike that?

I don ' t  see how.

Why they d i dn ' t  see i t  on the data - or somebody said they

l o s t  the da ta .

Wel l ,  what I was to ld  was that they thought that you 'd  skipped

a s tep ,  but I was not there when you did the je t  t es t .  And

then they said they thought you'd skipped a step and missed
four j e t s ,  but two of the je ts  had been f ired during sep so
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TRULY they only wanted to refire the two that had never been f i red.
(CONT'D) So then they came up and i t  was L2 and R2 then - -

YOUNG Yes, they were yaw jets and I wanted to f ire them. And with
those two j e t s  - i t  was two R j e t s .

TRULY Le t ' s  go back.  There were four j e t s  involved but two of them

had been f i red.  Okay, now one of my questions i s ,  when you ' re
doing these yaw th ings,  does i t  - i s  i t  supposed to f i re jus t

the j e t s  back a f t?

YOUNG Okay. We l l ,  RHC p lus-Y,  and I ' d  say plus-Y, and t ha t ' s  for
r ight .  Okay, so much for that,  anyway. I sure wanted to f ire
those jets and sooner or later I guess we did.

ABBEY And the IMU alignment?

YOUNG I f  you 've seen one of them, you 've seen them a l l .

ABBEY Right.

5.46 FOOD WARMER

CRIPPEN I jus t  want to point out here that jus t  before we d id the IMU

alignment was the f i r s t  time we broke out the food warmer.

That thing worked like a champ.

ABBEY Did that make a d i f ference,  food wise?

TRULY Did you jus t  leave i t  on a l l  the t ime?

CRIPPEN We broke out the food warmer, u t i l i zed  the l i t t l e  st rap that
comes with i t  to attach i t  to one of the locker doors ,  and
le f t  i t  out thereafter for the ent ire miss ion unt i l  we got

ready to come home. The food warmer worked superbly.  I t

would heat up things l ike co f fee  in  15 to 20 minutes.  I t
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heated everything fine. I think i t  really made the meals as

far as eating onboard. I t  was kind of nice to have hot eggs

and sausage and so forth.

Well, i f  nothing e l se ,  i t  helped your morale some, I think.

We even heated up the corned beef - hot corned bee f .  So

t ha t ' s  a big plus.

The chow has real ly improved since Gemini I I I ,  I ' l l  say that.

5.47 TV ACTIVATION

You have the TV activation.

We mentioned a l i t t l e  b i t  about that previously. We d id  i t

for the s ta tus report here,  and we hooked up the two cameras

and kept them hooked up bas ica l ly  throughout the f l ight ,  such

that they were readi ly access ib le  in  case we wanted to put

some more s tu f f  on them. We could have probably ended up

recording some of the onboard ac t iv i t ies  on the V IR 's  eas ier

than we could have shot l16-millimeter f i lm. I 'm a l i t t l e  b i t

sorry now that I d idn ' t  do some of that because the VIR looks

l ike some of the resu l ts  of that s tu f f  were j us t  as good as

shooting on l6-mi l l imeter .  I t ' s  a lot  easier to do.

That might be something you guys ought to think about.

5 .48  VIR VERSUS 16-MM

Let me t e l l  you something that I found out ,  whi le we are

talking about the VIR. The VIR runs for ha l f  an hour .  An

of f - the-shel f  VIR that my neighbor has in  h is  house w i l l  re-

cord for 6 hours straight with the same magazine. Why are we

carrying this kind of of f- the-shelf  p iece of gear when we

could have 6 hours s t ra ight  and never have to mess with that?
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ABBEY Those things that are around now w i l l  record for 6 hours? ®

YOUNG Yes, s i r .  We've got a 30-minute one. I f  you rea l ly  want to

do something in  space f l ight  that requires a long time - moni-

toring activity of guys doing something - .and you have to

change the video tape recorder every 30 minutes, you ' re  going

to miss i t .  P lus ,  storage-wise, you end up having to carry

a l l  these casset tes  around.

TRULY We l l ,  the l6-mil l imeters that we' re using are back in  the pay-

load bay.  They are mounted in  the payload bay.

CRIPPEN I s  that r ight? They have 400 feet per second of f i lm,  or some-

thing l ike that. I think you get a l i t t l e  better resolution

out of the 16-mil l imeter s tu f f ,  but the VIR looked pretty good

to me for what i t  was putting out .

YOUNG For on—-orbit ops inside a cabin with a 16-millimeter, they

ought to look at carrying a 400-foot magazine. A comparison | ®

of 16-mil l imeter with the inside TV shows the l6-mil l imeter

provides considerably more de ta i l  i f  the l ighting and set t ings

are properly done.

5.49 IMU ALIGN

YOUNG The IMU to IMU alignment worked great .  I d i dn ' t  record ex- ”

act ly  how long i t  took, but i t  d i dn ' t  take as long as i t  takes
in  the s imulator,  which seemed like i t  was about 5 or 6 minutes.

I t  d i dn ' t  take 12 minutes in  any matter of  means, and then we

did  i t  again. You have to do i t  twice i f  you don ' t  have an

immediate fol lowing star al ignment.  At 8 :35 :39 ,  we d id  the

f i rs t  IMU-to-IMU, and at 8 :42 :28 ,  we d id the second one. But

the torquing angles were small - the ‘b iggest  were minus 02

and plus 02. My quest ion i s ,  i s  th is  second torquing rea l ly

necessary?
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I t  i sn ' t  always.

With those very small torquing angles - why would you want to

torque again? Why don ' t  you jus t  look at the torquing angles

=~ - That 's  noise level .  We already said that the granularity
has to be  like plus or minus 0.04 on the torquing angles.

The thing about i t ,  John, i s  i f  you remember, those numbers

you ' r e  reading there at  the end are lying to you.  The re ' s  a

program note out on i t  for version 16. They may have fixed

that for you - I 'm not sure.

5.50 MPS VACUUM INERTING TERMINATE

The next thing here is  vacuum inerting terminate. I guess I

d i dn ' t  mention that ear l ier  on the vacuum inerting for the

MPS. We always sa id that i f  the pressure was zero in  the mani-

folds we weren' t  going to  do i t .  They came up and to ld me to
do i t  anyway.

In  every sim, they said that at zero we don ' t  need to do i t .

Al l  of a sudden, we're in f l ight and . . . .

And we do i t .  I t  wasn ' t  any b ig  dea l .

Those engine and MPS feed. system valves back there are very im-

portant.  I 'm not sure t ha t ' s  something you want to  do jus t

for d r i l l .

There was a leak back there somewhere in  one o f  those hel ium

systems.

Yes, t ha t ' s  r igh t .
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5.51 DFI WB AUTO CAL

You know, I ' ve  never understood these procedures in  the DFI

wideband auto ca l .  Okay, i t ' s  continuous cont ro l ,  forward con-
t r o l ,  power on, forward control or auto,  and then veri fy con-

t ro l  to data af ter  10 seconds. I t  can ' t  be anywhere e lse but
data,  because i t ' s  - -

I t ' s  a momentary swi tch.  Tha t ' s a use less statement in  there.

The APU fuel pump thing was nothing when we turned cool ing o f f
of i t .  We just waited unt i l  ground to ld us. We picked i t  up
a l i t t l e  b i t  early.

5.52 FLASH EVAP MODEL

I ' d  like to talk about the IMU accelerator cal  - the way i t  re-
lated to f lash evaporator star tup.  Your temperature is  39 or

40 degrees on the f lash evaporator, so you have to go to Hi
temperature on the radiator and let  i t  run up to 50 degrees.
Then when you turn i t  back on, i t  doesn ' t  work l ike the simula-
t o r .  I t  goes up to 54 or 55 and reaches a p lateau and then
turns around and comes back down. These character is t ics of a
f lash evaporator are a l i t t l e  d i f ferent  than those we model
in  the s imulator .  In  terms of the dynamic response of the
thing, we model this startup a lot faster  in  the simulator.  I
noted it took about 3 minutes in  the veh ic le ,  but I am not

sure of the t ime.

5.53  SMS MODEL

I think that we can improve the level of training by providing
more rea l i s t i c  models without making any b ig  impacts on the
system. We ought to do that .

I think, as you were saying yesterday,  right now in  the SMS the
vibrat ion is probably worse than we rea l ly  want for ascent.
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Yes i t  is  - no question about i t .

We ought to real ly make i t  more r ea l i s t i c ,  based on NASA

f l ight experience - and the same with f l ight  contro l .

I think the Orbi ter  is  as so l id  as a rock. I t  real ly  i s .

Things l ike the RCS system- we're now overpressurizing i t ,
and so the pressures we've been seeing in  the simulator bear

no re lat ion to what you see when you go f ly the vehicle.

Like fuel ce l l  purge.

I think we ought to try to come out with a l i s t  of those kinds

of changes.

We need to update our power usage, l ike 19 KW on entry -

instead of 22 or 23 or 24, which is what we were br iefed to

have.

We could lose a fuel ce l l  on entry and not have to do as much

powerdown. That w i l l  bebet ter  for the program.

ZLV Y-POP - flew n i ce .

Al l  the deadband FTO's appeared to be okay. You jus t  have no

way to assess what you ' r e  doing there, f lying on the vern iers.

You cou ldn ' t  t e l l  how much gas you were us ing,  and the crew

has no way of access ing i t .

I 'm  assuming that was primarily for recording the data though,

John . . .

I t  sure was, and I bet  they d i dn ' t  get any because the DFI

d idn ' t  work.
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CRIPPEN I 'm  not sure how much they did ge t .  Supply water s torage sys-

| tem tank dump we talked a l i t t l e  b i t  about yesterday - that i t  @®

does warm up very quickly when you turn on the hea te r .  I t

pumps up over 100 degrees in  less than a minute, I would say.

You could always get those o f f  very rapid ly .

YOUNG We dumped i t  down to 25 percent.

CRIPPEN I think I a lso mentioned to you that i t  puts out a beaut i ful  ®

snow shower on the l e f t  s i de .

»

YOUNG I t r ied to take a picture of i t ,  and i t  d i dn ' t  come out .

CRIPPEN Out the l e f t  side — tha t ' s  where at least  one of them comes

ou t .  John G lenn 's  f i re f l ies  a l l  over again. Ter r i f i c .

ENGLE Does i t  dump about the same rate as the SMS?

CRIPPEN Seems l ike the waste comes down quicker than the supply,  but ®

for supply,  you ' re  dumping down lower. We never d id  dump tank

alpha.  We only dumped bravo.

YOUNG 10:26 water dump at sunr ise;  frame 26 and 28 on CX 22.

5 .54  RCS CROSSFEEDS

-

CRIPPEN This crossfeed right RCS to le f t  RCS we d id .  I t  was because

they were worried about the c rossfeed l ines get t ing too co ld

whi le  we were sleeping overnight. I 'm  hoping that is  some-

thing that w i l l  go away pret ty soon. 1 think they have enough

data on the thing. One other thing about c ross feeds ,  Dick -

there was one time I a lmost  messed i t  up .  I t  was one o f  the

things t ha t ' s  real ly  been worrying me about the way we ' re

doing c ross feeds  on-orbit  where you end up iso la t ing  the mani-

fo lds completely. When I h i t  pu lse , I guess I d i dn ' t  veri fy

i t  and the Y-axis had not got ten in  pu l se .  I t  stayed in  $
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discrete ra te .  I ended up with the system isolated for a whi le

with the ground hollering at me. I t  would have been very easy
to  f ire a thruster in  that configuration and suck down the man-

i fo lds for no reason at a l l .  And I s t i l l  feel t ha t ' s  a bad

way to do bus iness.  Manifolds should never be i so la ted .  We

need to ta lk to some of the systems folks again. I think the

issue ought to be brought back up. I think that i t  does not

hurt to interconnect those tanks very b r i e f l y .

I t  took a whi le  for that ca l l  - you know how the MOCR i s .

There was a certain delay there when you could have easi ly

fired a j e t .

You jus t  leave yourself  open for an easy procedural error to

end up putting the vehicle in  a undesirable condit ion.

Just a few seconds - but to  me i t  seemed l ike 5 minutes from

t he  time they f inal ly  decided to ca l l  up.

So we ought to make that point in  the systems br ie f ing .

5 .55  IMU MANEUVER

Auto maneuver to IMU - a l l  the auto maneuvers jus t  went c lean

as a whistle.

Even the manual ones d i d .

5 .56  CABIN DEBRIS

Clean up stowage. We d id  some of tha t . I think in general

we kept the vehicle shipshape.

When you vacuumed up a l l  that loose s tu f f?
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YOUNG The fan was going. There was one time in  there where i t  got

a high-pitched squeal in i t .  I said, "That ' s  shades of Apollo ®

16," because i t  did that for a l i t t le  whi le and then i t  just

quit cold on Apollo 16. Then Crip said, " I 'm going down to

clean that up . "
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CRIPPEN I could hear soundslike. i t  was laboring - like maybe the
® f i l te rs  were clogging up or something. And I could a lso hear

this t ink le,  t inkle, tinkle - l i t t le  junk hi t t ing the f i l t e r .

Then I broke out the vacuum c leaner ,  and t ha t ' s  another thing

— he re ' s  th is  cover that you have to l i f t  up,  and i t  ought to

have jus t  a l i t t l e  thing that you twist to l i f t  i t .  No, you

have to break out your toolkit  and get a l i t t l e  a l len head

wrench to go open i t .  That d i dn ' t  take long,  but I was in  a

b i t  of hurry. I rigged up the vacuum cleaner pret ty  quickly

and went in  to vacuum. I haven' t  looked in  the bag to see

what I have up there.  I s t i l l  heard some stuf f  c l inking for a
while after I finished vacuuming. I heard i t  a l i t t le  b i t
l a te r ,  but not very much.

TRULY Could you see down in there?

CRIPPEN I d i dn ' t  break out a l igh t .  I was in  a b ig  hurry, and a l l  I

did was put the vacuum cleaner down in and try to run i t  over

» | the f i l t e r .  I t  stopped most of the no ise ,  and i t  never la-

bored a f te r  tha t .

YOUNG They said, "Don' t  leave the cabin fan off  longer than 5 minutes,"
and Crip was down there fas t .  He cleaned the whole thing in
2-1/2 minutes.

, BEL JET IL  a Bo  Fao  SN alEY a l
mw sear ] Cry

CRIPPEN | Then, I guess you énded up turning on the other cabin fan, which

somebody caught.  | |

YOUNG Yes, somebody caught us.

CRIPPEN But i t  d i dn ' t  make any d i f ference.

YOUNG The guys wanted to check out both cabin fans .  We never ran,

in  a l l  the spacecraft tes t ing ,  on the other cabin fan.

 ]  CRIPPEN No, I thought we d id  once - in  one test  someplace.
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Yes, one test. How many hundreds.of hours do we actua l ly have

o f  that one cabin fan and we have none on the other one. There

was an accident. I don ' t  know why I turned on the wrong fan

after t u rn i ngoff the right ome.

I think after the work they wi l l  be doing, we're liable to be
right back in the same situation.

‘What do you mean, on stuff in  the cockpit?

He ' l l  f ind some stuff; hopefully, i t ' l l  decrease eventually.

The system cleaned i t  out fairly quickly. I t  real ly flushed

We had washers and bo l t s ,  and we had rivets and screws, and we
had lots of gear there.

Do you think i t  would be a good idea just to build that into
the time line?

I would think you ough tto put i t  in there and just before you
get out of the PDP while you are doing a l l  of  these C&W checks.

You know, you've been up there for 4 hours or so, just plan on

Put in there "Clean the cabi
f i l ter."

AEE

I t  would be interesting to  see whether I 've got any trash in

the bag of the vacuum cleaner.

I think so, too. I f  you al low time enough to  do i t ,  then you

can go down there and —- instead of running the fire warning

test ,  you can go down there and clean the cabin fan. That

fire warning test is no t a nice test when that siren comes on.
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I t  sure does get to you! I thought keeping the vehic le reason-

ably shipshape was fa i r ly  easy to do. There were a couple

times I had some s tu f f  spread around. I d id  leave out b ig

units l ike the vacuum cleaner once I got i t  ou t ,  the TV cam-
eras and the l i t t l e  heating unit  for the food, but generally,
we kept most of the s tu f f  tucked away. We rea l ly  d i dn ' t  have
to wash anything down except c lean up the heads once.

5 .57  WINDOW OBSERVATIONS

Window obs. I went a roundand took photographs of several win-
p—

dows that - -
BRS —

I s  this where you photographed the streaking?

Yes, but I 'm  not sure how that turned out .  I t ' s  kind of hard

to  photograph s t reaks . _ |

I t  turned out good. They're on there.  You be t .  They ' re  a l l

over the p lace .  You got streaks and streaks and s t reaks.

Well, I think I took a picture of W7. But I think W8 and
maybe even 10 in the aft  bay looked like i t  had some junk on
there, and I can ' t  figure where that came from. And most of
the forward windows had some s tu f f  on them. I bel ieve we got

each one of those.  The hatch window was as c lean as could be.

With the s tu f f  on the front windows, was i t  thick enough that

on-orbit i t  would have made pictures bad, or d id  you try tak-

ing p ic tures through the front window?

There were times when the sunglint was such that when you took

a picture through there ,  I 'm sure that i t  washed the whole
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YOUNG thing out, and t ha t ' s  probably what 's wrong with some pictures
(CONT'D) that we took. Pr imar i ly ,  the r ight Sun angle j us t  wiped those

ou t ,  bouncing o f f  that window with the s tu f f  on there.  They

probably would have been wiped out whether they had the s tu f f

on there on no t ,  in  my opinion.

ENGLE And most o f  i t  blew o f f  during entry, then?

CRIPPEN A l l  of a sudden, I was s i t t ing on the runway and 1 real ized
the windows were c lean.  Unless somebody cl imbed up there and

cleaned them. I think entry cleans the windows.

YOUNG Of course,  I don ' t  know that .  My guess is  that the tempera-

ture on the windows was probably 120 degrees on entry,  but I

can' t  prove i t .

5.58 IMU ALIGNMENT AND STAR TRACKERS

YOUNG Yes, that was a good IMU alignment - real  small torquing

angles - the biggest was minus 0.27 and then i t  d id ca l ibrate

a l l  r i gh t .  Then we d id  a COAS ver i f icat ion and the data takes

where you see i f  you can al ign the plat form with the COAS and

those torquing angles for that one jus t  a f te r  we f in ished

al igning the plat form. Okay, the angular error on the COAS
star  al ignment was zero and the torquing angles were small,

the b iggest  one was minus 0.05 - so that t e l l s  me that you can

use the COAS once you get i t  ca l ib ra ted ,  to backup your s tar

trackers and, as a matter of f ac t ,  i f  you los t  both s tar

t rackers,  you could s t i l l ,  i f  you cal ibrated the COAS, would

be a l l  r ight and, i f  you can to lerate the i n i t i a l  b ias  error

out there,  which was 0 .23 ,  you 'd  s t i l l  be a l l  r igh t .  So I

rea l l y  think the miss ion rule that says i f  you lose one s tar

tracker you'd come home is not a good ru le .  I sn ' t  that what
i t  18?
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TRULY Is that the 0.23 bias? Wi l l  they crank that in now, too? In
® other words,  would we launch with the assumed d i rec t ion to in-

c lude that 0.23 b ias  that you saw?

CRIPPEN | I t ' s  an I - load .  I would assume that the program can take that
into account .

YOUNG I would think that i f  you had that in  there already and you
* put that machine up - I bet i t ' s repeatable - you could get

yoursel f  a good alignment whether you had i t  cal ibrated or
no t .

I don ' t  think ei ther one of the star trackers w i l l  ever fail,
the way they worked. I f  we ever got up there on a long mis-
s ion ,  maybe something would damage them —- maybe the Sun would
zap one of them or something l ike that - then you have to turn
around and abort the m iss ion .

@® ENGLE ~ Like I thought that SMS star tracker model is  probably one
thing that should be f ixed.

YOUNG We should put down a l l  the things that we were to ld  before the
f l ight  that d i dn ' t  turn out to be that way, they to ld  us that
i t  could take up to 2 to 3 minutes,  the way the s tar  trackers
were, to get s tars  in  the tab le .  Tha t ' s  what we ' re  to ld by our

* own fo lks ;  there wads never a case where that happened, star
aquisi t ion and tracking was almost instantaneous.

ENGLE Did you ever get any s tars  of opportunity whi le  you were there?

YOUNG Yes, lo ts  of them.

ENGLE Did you real ly?

CRIPPEN Yes, but we were having problems with that shutter c los ing  and
® not opening back up so we probably d i dn ' t  pick up as many as
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we could have. 1 imagine some of the GNC guys could t e l l  you

much more about what they go t ,  but we picked up several of

them. In  f ac t ,  we had one time where John d i dn ' t  c lear  the
star tab le .  There was already a star in  there and when the

system went through, i t  got both the stars we were trying fo r ,
but i t  picked one of those stars and the o ld  star  because,  i f

you go through and look at the angles l ike the one c loses t  to
90 degrees and the time and so forth - and for some reason,  i t
thought that the other star was more optimum. We ended up
deselect ing i t  and reselect ing the one we wanted so we could

go ahead with the s tar  pair that was or ig inal ly  des i red .  I
think on your f l i gh t ,  you could probably end up picking up
enough stars that you could do an alignment.

You may never have to do an alignment, maybe.

Just keep the thing running - -

Just ca l l  SPEC 22 and look at the star angle di f ference i f  you
l i ke ,  and then ca l l  SPEC 21 and torque them.

The thing about i t ,  i t  does not take but a l i t t l e  whi le to go
get an alignment, but i t  might be nice to get r id of some of

that time for your flight.

I f  MCC could be looking at that a l l  the time and ca l l  you guys
and say, "Hey, torque," or something like that - or maybe they
could do i t  with a DEU equivalent and not have to worry about
IMU alignment att i tude maneuvers again.

5 .59  16-MILLIMETER CAMERA

Okay, 16-mil l imeter camera setup — this is  the one, for some
reason — I was a l i t t l e  b i t  rushed on t ime and I sa id  the heck

with i t  and I probably upset the photo guys. I had the f i lm
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CRIPPEN that was in my camera at l i f t -of f ,  which is  exterior film,

(CONT'D) and just went ahead and used that camera to shoot the CO,
changeout.

ENGLE | You' re s t i l l  thinking, though, that the TV camera - you a l -

ready got i t  out, might as we l l  use the VIR -

YOUNG But the best shot of the whole thing is when Crippen finished
- he kicks of f  the COy canister and goes up the stairs like
th is and you got a picture of him going up - looks l ike a seal

f loat ing around. Real ly ,  t ha t ' s  the best part.

5.60 COAS CALIBRATION

YOUNG I want to  say something about th is  morning/daylight/midnight

cal  that I d i dn ' t  say - the COAS ca l  was 0.12 and we took that
bias and updated i t ,  and then we did a 0.07 and at  midnight
i t  was 0.06 and at daylight i t  was 0.06. I t  says i t  doesn' t

* vary thermal ly,  which we knew a l l  a long, but t ha t ' s  why we d id

the tes ts  and at least  we c leared up that .  The predict ion was
that i t  wou ldn ' t  vary a lot.

5 .61  FUEL CELL PURGE

CRIPPEN Fuel ce l l  purge. I ' d  get one going and then I ' d  get another

° one for 2 minutes,  and another one for 3 -1 /2  and another one

for 6 sometimes, but we had enough cryo that i t  real ly  d i dn ' t
make that much d i f ference.  That 's  the only thing about doing
a manual purge - because you usua l ly  get busy.  I cou ld ' ve

kept an alarm going or something l ike that - only I wasn ' t

very faithful with that one.

TRULY You know the re ' s  always time for one more 482. There was a

" lo t  o f  d i scuss ion  j us t  before the deorbit  burn. They decided

that i f  you wanted the fuel ce l l ,  you d i dn ' t  need to turn the

® master DFI o f f ,  looking at the margin.
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Puddy, he ' s a good man. That 's  what the Flight Director is
f o r .

I to ld Pud the other day that I real ly  appreciated the way he

handled entry day there because they kept quiet .  You know,
when you are rushing around trying to get in  your su i ts  and

a l l  that kind of s t u f f ,  you don'thave time to talk.

There is no place in the time line for pulling out a tele-
printer message and reading i t .

5.62 COy ABSORBER CHANGEOUT

CO, absorber - a piece of cake. That 's  about a 30-second job.

You looked l ike,  when you were doing that ,  you just  snuggled

right down in the hole.

Yes, that was the eas ies t  place to restrain yourse l f .  You

know how you have those l i t t l e  troughs, now when you have a

lot  of CO canisters in  there,  they may rest r ic t  you from

doing that .

I thought you were going to go in  there and c lose the door.

5.63 WCS DOOR

The f i r s t  time John finished using the head, he shut the door.
And then I went over to  undo i t  again, or  open i t  back up,  and

the latch was jammed. There was something that sh i f ted  in

there and that la tch was t i gh t .  There wasn ' t  any way you

could open i t .  Every time we latched i t ,  we had to go get a

pair of vice gr ips to open i t  back up again.

The head door shouldn ' t  be opened with vice g r ips .  And the
thing about i t  was, whi le I made a l l  those mistakes on the PCS
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entry day conf igurat ion, every time I ' d  have the door c losed

so I ' d  have to go down and get the too ls .  We jus t  le f t  the

door open. On-orbi t ,  i t  was convenient to j us t  leave i t  open

because you have your wet trash bag hanging there.

5.64 WHOLE GAS SAMPLES

Whole gas samples - there was one of John 's  favorite ac t i v i t i es .

The gas samples worked f ine.  We sucked a l l  the air out of

there.

5 .65  PRESLEEP

Presleep — I guess I want to make one comment about the pre-

s leep thing, which I s t i l l  think is  a terr ib le conf igurat ion,

where you have to put one guy o f f  comm plugged into that lower

stat ion down there.

Is that what you did?

We've got i t  configured now so that one guy is plugged into

the redundant alarm system of f  the middeck and the other guy

is on comm, i t ' s  awkward.

5.66 C&W SYSTEM (SLEEP)

The way the systemis  rigged up now - you can lose the ACCU

and you don ' t  have an alarm system and you don ' t  have comm. I f

both of you are as leep ,  t he re ' s  no way to t e l l  you about i t .

What we've done to bypass that is  a straight shot into the

alarm system, which bypasses the comm. You have to  plug in

downsta i rs .

You are talking about a double fa i lure.
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CRIPPEN We l l ,  once you have the f i rs t  fa i lure,  you don ' t  have any capa-

b i l i t y  to monitor your second fai lure - nothing to t e l l  you @®
about i t  wh i le  you are as leep .  That is  the system that we

have now. 1 jus t  think that there ought to be some way so

that both guys could stay plugged into the comm. The only

other way I know about that you could do maybe is  to plug one

ear into the alarm system and plug the other ear into the comm

system - or maybe leave the speaker going in  the back of the

cockpit or something l ike tha t .  -

ABBEY Wel l ,  we ought to look into some way of improving that.

5.67 CRT (SLEEP)

CRIPPEN CRT things. Bas ica l ly ,  I guess we never had the situation
where one of us awoke and the other one d i dn ' t  - when we

wanted to turn the CRT's on, I was bas ica l ly  set t ing i t  up

like the guys had suggested.  When I got ready to turn the CRT

o f f ,  I ' d  give i t  to the backup GPC using the swi tch.  I ' d  turn 4
i t  o f f ,  and since the backup doesn ' t  have any MDM's at th is

po in t ,  i t  can ' t  r ing an alarm. When you got ready to turn i t

back on, you could turn i t  on and take i t  away from the backup

and look at your CRT. Tha t ' s a way you can get around the.

problem of gett ing an a l e r t .  I t  seemed to work okay. Bu t ,

with the power we have, t he re ' s  nothing wrong with s leeping

with one CRT on. I think you can jus t  leave i t  on.

YOUNG Yes, I think t ha t ' s  a good po in t .  Leave a tube on. I f  a guy

wants to  look a t  i t ,  or  ca l l  up sys tems,  or  happens to  wake up

at a certa in time at night and wants to take a look around h is

veh ic le  like we used to do in Apo l l o ,  you 'd  have more i n te l l i -

gence than what you 've  got in  that machine and you know t ha t ' s

what they pay us f o r .  When a guy 's  up, why doesn ' t he see

what his machinery is doing?
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5.68 WINDOW SHADES AND FILTERS

One thing with respect to window shades and f i l t e r s ,  John and

I broke out the covers for W3 and W4. We d i dn ' t  real ly  f i t

them in  there t ight ly - i t  was mainly those windows that the

Sun was coming through on the o rb i t .  We s lept  in  that confi-

gurat ion.

The only time that I was ever awakened was when the sunrise

coming in through the back window h i t  me on the back of the
neck.

5.69 CABIN TEMPERATURE

The f i r s t  night was a l i t t l e  b i t  f i t fu l .  I t  was kind of co ld

and I woke up cold a couple times.

When did you notice i t  getting cool?

I t  was start ing to get a l i t t l e  cool right as we started the

pres leep .  I d i dn ' t  think anything about i t .

We kept the things up to fu l l  co ld up unti l  that point.

I had the temp contro l  knob on fu l l  warm during the presleep

per iod.

Somewhere around p res leep ,  we decided to turn i t  up because we

were star t ing to get coo l .  Af ter 1 'd  been asleep about an

hour ,  I woke up again. I went down and put on another pair  of

socks.  I never wore shoes whi le we were f ly ing at a l l ,  but

John ended up putt ing h is  shoes on because h is  feet  were co ld .

What time d id  you guys f inal ly s tar t  going to sleep?
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I think we probably went to bed somewhere about an hour af ter

the CAP said to .

Well,  t ha t ' s  what we did,  but I had already made up my mind
t ha t I was going to s i t  up and watch the store. I was s i t t ing

there and I rea l ly  d i dn ' t  ob jec t  to being co ld  at f i r s t  be-

cause i t  helped me stay awake. I was watching new things and,

every so o f ten ,  1 'd keep my eyes c losed and then I ' d  look up

to see what the cabin p ressure  was and what the part ia l  pres-

sure of oxygen was and what the cryos were doing and how the

fuel ce l l s  were working - on the gages. And then I ' d  d r i f t
o f f  again but p re t ty  soon I got so co ld  I could hardly s leep

at a l l .  But the las t  3 or 4 hours I was j us t  as leep .  There

was no way out of i t .  And t ha t ' s  probably a l l  the s leep you

need on the f i rs t  night in  a space f l i gh t ,  I think. I rea l ly

do.

You could always do an EVA again.

No, I thought we cou ldn ' t  do an EVA because I thought a l l  the

ai r  had leaked out of the a i r lock.  I hadn ' t  been fol lowing

that conversation too we l l .

There was some place there ear l ier  that we had checked that

de l ta  pressure on the air lock and had concluded that there

wasn ' t  any problem. A l l  I d id  was take my lap be l t  and put i t

across my lap .  I found my arms f loated around and bothered

me, 80  I ended up fo ld ing my arms and going to s l eep .

You know this cabin temperature thing. One of the things that

was kind of strange is  the temperature on the downlink was

rea l  h igh .

I t  was a fa lse  temperature.
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Yes, I guess we don ' t  have a thermometer. We need one of those
big  thermometers.

You guys ought to take one on STS-2 and measure around the

cabin what the temperature is.

The cabin temp - when you started saying i t  was cold - the

downlink said i t  was 81 degrees or so.

Maybe we ought to get those l i t t l e  temperature tapes - -

We used those back in  Skylab, you know. They jus t  s t ick  on

various places in  the spacecraf t .

I think that would be very helpfu l  because then, when you said

i t  was rea l ly ,  real ly  co ld ,  they read 76 degrees,  or something

like that.

I th ink i t  was around 50 - my guess i s .

507?

I was cold.

I 'm not sure i t  was a l l  the way down to 50, but i t  was ch i l l y .

I t  was i n  the 60 ' s ,  at least, and t he re ' s  a lso a tendency, you

know - when you ' r e  s leeping,  your body slows down and t he re ' s

a tendency to get coo le r .  I t  was much more not iceable when

you were trying to s l eep .

We l l ,  i t  was too co ld  for me to s leep during the f i r s t  part of

the whole thing. I just cou ldn ' t .  Since we had already said
we were going to s leep ,  by go l l y ,  I was too proud to say any-

thing about i t .
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5.70 DUTY DAY

You figured our duty day was about the r ight length?

Yes ,  I don ' t  think we wanted the thing any longer than tha t .

I think t ha t ' s  too long a day as i t  i s ,  but you know t ha t ' s

what we go t .  But when we got ready to go to s leep,  I wasn ' t

ready to go to sleep - I j us t  wasn ' t  ready.

We l l ,  and t he re ' s  always a few things around the spacecraft,

you know, that you have to get t ied up that are not in  the

time l ine .  There ' s  always a few more things to do before

you ' r e  ready to tuck things away.

5 .71  CABIN SHOES

John, do you see any reason for taking those brogan boots

along other than to keep your feet warm? I f  you had had an

extra pair of socks, would you rather have had them on?

I would l ike something to keep my feet  warm. Maybe something

l ike a pair of bedroom s l ippers .  D idn ' t  they used to have

some sof t  shoes that we used to wear in  some program or an-

other ,  Skylab or something?

Wel l ,  Skylab boots were kind of  soft th ings.

Why do you need these b ig  heavy boots  anyway? You know what

we've got in  that spacecraft? These b ig  heavy boo ts .

I know.

I 'm  se r ious .

I 'm too embarassed to wear them anyway.
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Yes, looks like somebody's army boots.

| They are Po l i sh gym shoes. But you run the r isk of kicking
“things with these on.

——

Oh, yes, I think so. You wouldn't  want those on.

I f  your feet get co l d ,  jus t  throw them out and get them out of

storage space and get some so f t — you know those things you

wear af ter  you ski or hike and so forth.

Yes.

5 .72  EXERCISER

The boots and the elevator attach things might be good for
somebody but I real ly  think they ' re  useless myse l f .  Tf you
can get them o f f  your storage l i s t ,  more power to you. Also

the exerc iser ,  I don ' t  know; you might want that th ing.  Joe

Henry real ly likes it.

I don ' t  know - for a 5-day miss ion or something l ike tha t ,  you

might. On some point the second day, my legs fe l t  l ike they

needed to be doing something. I s tar ted doing some muscle

flexing and that kind of. s tu f f .

I think you ' re  r ight .  I sure think you ought to pu l l  out some
t ime in  there on a 5-day miss ion to do something to keep the

legs in  the kind of condit ion they are going to have to be in

to pul l  a g and a ha l f .  Whatever that i s ,  I don ' t  have any

idea .  Because I am sure inf lat ing that g-sui t  i sn ' t  going to

be worth anything.
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5.73 WATER ALERT

There was one point in  there I need to  go back and cover,  too.

When you are using the head, per iodical ly you get an alarm.

A water alert.

I t  was when the waste water pressure would pop up h igh.

Oh, is  that r ight?

Just per iod ica l l y .  I t  probably would be worthwhile to see i f
we could set that l imit up a l i t t l e  b i t  h igher.  Somebody
ought to go back and look at the data on i t .

Was i t  high or was i t  low?

I t  was h igh.

We laid for i t  because we kept gett ing this a ler t  and every

time we ca l led i t  up, there wouldn ' t  be any indicat ion.

I t  was gone. In  f ac t ,  that f i rs t  n ight ,  we d id  not get any

other alarms. We got up the next morning and i t  was only when

one of us was down there to use the f ac i l i t i es  that the thing

went o f f .  The only other a larm we ever got at night was the
one that was a real one on the second night on that APU ther-

mal th ing.  So you guys did an excel lent job on maintaining

the TMBU's and sett ing everything up right to a l low us to

s l eep .

5.74 WORLD MAP

Did you keep the wor ld map out to keep up with where you were
looking out the window?

b
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I looked at i t  a bunch of  t imes-but I d id not make a regular-

type thing of i t .  Every so of ten, you'd fly over something
and you'd say, "Gee, I wonder where that is," and the map

would be over here. You'd go get i t  and find i t .

About that t ime, you 'd  be over the ocean.

By that t ime,  you 'd  be gone.

I f  you were to st ick i t  somewhere or have a map somewhere,

where would you put i t?  Would i t  be over the overhead windows

or up front?

I never even thought about that .  Tha t ' s  not a bad idea,  Joe.

You know you have a l l  these switches and c i rcu i t  breakers that

you' re not using (013, 14, 15). You could probably take some
Velcro and strap i t  to the roo f ,  and then anytime you were

looking at something, you would have a map of where you were

and look out the window and see where you were. You need

something to s t ick  that rasca l ,  l ike i f  you ' re  going to take

pictures out the back window, maybe over your RMS panel or

something like that .  Just put i t  up there.

You might approachi t  just  a l i t t l e  b i t  d i f ferent ,  since we

were f lying around backwards, i t  was very easy to look out our

rear window and see things coming and as i t  came in  under the

overhead, you could take the p ic ture.  I think you d id more

picture taking out the rear than you did up forward.

I was aiming forward.

Yes. But flying around forwards may be a l i t t l e  di f ferent

than that.

Those back f la t  windows, those two f lat  windows are real  good

for taking p ic tu res .  I got a picture of Crip up there in  the
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35 mm that really came out good. In  fac t ,  they released i t .

I t  was a picture of Crip ~ f loating up there against the RHC

and the picture goes through the window and i t  shows the

clouds in the background on the Earth. I t  is fantast ic .

5 .75  SLEEP

Anything else on sleep before you'd turn in.

No, I would have s lep t  well i f  I hadn ' t  been so co ld .  I

stayed up on purpose for about 4 hours or so jus t  to make sure

that everything was working. Then I catnapped the res t  of the

night,  and every time I woke up, I checked everything. That 's
what they paid us fo r .

On the f i rs t  night, I was freezing. I normally can sleep just
about any p lace .  I was waking up a l i t t l e  b i t  every now and

then but not very o f ten.  I guess I fe l t  fa i r ly  confident with

the sys tem by that t ime that i f  there was going to be a prob-

lem, i t  was going to give me an alarm and that would wake me

up. Although that one we had on the second n ight ,  wh i le  I was

sleeping so darn good, when I woke up I d i dn ' t  know where I

was or what I was doing.  That to ld me that some of the reac-

tion times we've talked about - like jets fai led on and so
forth may not be conservative. I 'm  not real ly  sure how quick

you can come out of i t  and react to i t  in the middle of the
n igh t .

I was having a lot of fun there. I would get out of the seat

and go back in  the back and f loat  around there.

I looked over at John, and he wasn ' t  in  h i s  seat once, and I

looked back and he was laying horizontal  f loat ing back of the

sea ts .  I sa id ,  we l l ,  he 's  s leeping back there.

I was jus t  laying around.
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That would be a great place-to:  s leep, you know.

Actual ly,  i f  you hada Velcro ‘strap or something, t ie  i t  to a
vent ,  i t  would probably be l ike sleeping on a bed.

The thing about i t  is  you ' l l  end up eventually up against the

ce i l i ng .

Every so of ten I was kicking the R15 C/B panel which I should

not have done.

I don' t  understand that ei ther. Why would he float to the top?

‘What is i t ,  the airflow?

May be the a i r f low.  I don ' t  know. But  the a i r f low, I was

taught, should be pushing down. I t  flows out back there high
on the a f t  windows and down into the DEU stuf f .  I would have

thought i t  would have pul led you down. One t ime,  th is  l i t t l e

handheld radio we have for post f l ight  over there in  the R5,

that l i t t l e  bugger kept trying to sneak out every time I turn-

ed around and one time I turned and i t  was gone.

I t  was r ight on my eject ion sea t .  I t  was between the two

ra i l s  j us t  s i t t ing there. And we had looked a l l  over that

spacecraft  for tha t .  We. must have spent 5 minutes looking

everywhere.

I sn ' t  there a flap over i t ,  a Velcro f lap or anything to  keep

i t  from s l id ing out of there?

Wel l ,  the l i t t l e  radio doesn ' t  have a container, i t ' s  jus t

f loat ing. I t ' s  just like a l l  the s tuf f  in the l i t t l e  lockers,
just shoved in there along with the books and, for some rea-
son, i t  seemed l ike i t  had a mind of i ts  own. I t  was trying

to  sneak ou t .  But I ' l l  t e l l  you what ,  that R5 has a lo t  more
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room in i t  in zero-g than i t  does in one-g, i t ' s  easy to get
stuf f  in  and out. You jus t  need to make sure you c lose the

door ,  which I d i dn ' t  do that t ime.

I can ' t  understand why you float up.

I can ' t  either but we sure did i t .  Maybe i t  is because we are
always in contact with the seat or the f loor.  And any contact
makes you move in  the other direct ion.

5.76 DATA PROCESSING SYSTEM

Okay, so we ended up dumping the freeze dried and I guess I

did talk to Russel l  this morning about what I mentioned to
you,  Dick;  we probably ought to go ahead and say i t  on the

tape here. Our current procedures did not ~ when we did the
freeze dried - recognize that we had changed the memory config-
uration for memory configuration 3 to be run with GPC's 1 and
2. That should normally be corrected before you put the
freeze dried back to s leep,  which Ken pointed out that was pr i-

marily because we've added in the OMS-3 and ~-4 burns, but even
then - even i f  you hadn' t  added i t ,  there might have been
something e lse that had caused you not to change that table so
you should go back and check.

Another thing I asked him about again just a whi le ago, maybe
you talked to him about th is ,  too,  was that - remember the

business about the CRT-3 and the GPC assignment?

Yes.

We l l ,  when they cal led up and asked you about i t ,  they sawa

change; and so they assumed that you had keyed i t  and I to ld

them that you had no t .
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All I did was deass ignthé backup from driving i t  via the

switch.

I s  that a l l ?

So I could look a t  i t .

- I wonder i f  the fact that the backup had control of i t  faked
out their ground process ing.

That ought to  be worth exploring.

They're looking into i t  but i t  seems strange.

what d id  you th ink of  the wakeup ca l l?

Great wakeup ca l l ,  great wakeup ca l l .  I heard that the music

was supplied direct ly from Florida and I think I might even
have a copy of i t  somewhere. I gave Mom a copy to go put on

her jukebox.

Tha t ' s  not a bad country and western song.

5.77 HEATER RECONFIGURATION

Heater reconfigurat ion was no b ig  dea l .  I 'm assuming that

t hey ' l l  probably want to continue that just because t ha t ' s  the
only way that they have of assuring that the other heaters are

working. Oh, but there was one. When I put the c i rcu i t

breakers on the middeck in  i n i t i a l l y ,  I used our l i t t l e  decals

and went through and put in  a l l  the l i t t l e  yel low c i r cu i t

breakers.  There is  a yel low decal  on one of them that ought

not be there, apparently. On ML86 Bravo on A l f a ,  i n i t i a l l y ,

they only want the MAIN A WATER LINE HEATER Alfa closed with
Bravo open so you're. running on heater  A l fa  and then ‘when you

switch heaters to open Alfa and close Bravo. Well, I had had
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both Alfa and Bravo closed up until this per iod of time bhe~
cause of the decals.

What was the c i rcui t  breaker, the name of i t  again?

Well, MAIN B WATER LINE HEATER Bravo apparently should not
have a yel low decal on i t .  At this particular point in t ime,
Bravo was already c losed and IT went ahead and opened A l fa .

I 'm  not sure whether data ended up te l l ing them which one was

fa i led.  I asked i f  they wanted to switch later and nobody
ever came back to me so we lef t  i t  in  that configuration.

Did you ever use those l i t t le  yel low things to identify
switches that were in a nonnominal configuration?

I t  was recommended for a couple of p laces and I guess we ended

up not digging them out and sticking them on. We d i dn ' t  have

that many off-nominal configurations.

Oh, this is RCS burn day.

Oh, yes, RCS burn day. Oh, right here was where we did the
PCS on-orbit activation for reconfiguration.

5.78 09 PRESSURE ANOMALY

And that was where, shortly after we did i t ,  the 09 reg pres-

sure on system 1 started going up. I never did physical ly un-

derstand what the nature of that fai lure was. The f i r s t  thing

I did was, I figured that i f  i t  was real ly high in  there,  I
might as wel l  go back and open up that 14-1/2 reg and let  i t
f low ou t .  And I d id that and that d i dn ' t  do i t  and then I f i -

nal ly  c losed the system 1 reg in let  and figured that would

stop i t .  I t  s t i l l  kept going up and then the ground f ina l ly

assured us that i t  d i dn ' t  make any d i f fe rence.  I f  i t  was going

to go up, i t  was going to level  o f f  some p lace ,  which i t  did.
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YOUNG “ I t  would level off when . i t  was equal to the nitrogen pressure,

which is 211 or 213. And, sure enough, i t  d id .

CRIPPEN I never did physical ly understand where the leak was in  the

system. I

:

TRULY I thought they concluded -that i t  actually ended up being two

| 
leaks. |

ENGLE Well,  yes, they were thinking in order for i t  to Act like i t
d id,  i t  had to  be a leak in the PPOy controller~dnd then the
0,  reg control ler .  i * !

YOUNG A dual leak? = a

ENGLE But t ha t ' s  why they were confused. I t  seemed like such a re-
mote poss ib i l i t y .

YOUNG We d idn ' t  need that thing anyway because you had the whole

cabin fu l l  of a i r  anyway.

CRIPPEN The only thing was, we had the f i rst  RCS burn coming up and we

wanted to go through that without gett ing worried about i t .

YOUNG Tha t ' s  r igh t .

CRIPPEN We were d iddl ing back there f o r a wh i le .  I f inal ly concluded

i t  wasn ' t  going to hurt anything. I t  wasn ' t  going up f as t .

That was one of  the small anomalies we had.

5 .79  RCS~-1 BURN

CRIPPEN ~ And what of the RCS burns? They gave us the countdown time
for the f i rs t  three in i t ia l l y ,  and that worked out wel l  be-
causewe knew where wes tood . . . We also at this point knew they

had the new f l ight  plan for us and had added a fourth burn.
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YOUNG MCC had real ly redone the whole f l ight plan. I knew we

wouldn' t  have any trouble doing i t  because we've done i t  so

many t imes. We never have run that f l ight plan on day 2 the

same way twice anyhow, so I knew i t  wouldn't  be any trouble.

CRIPPEN We l l ,  a l so ,  I thought they did a good job of sending tele-

printer messages. I don ' t  know i f  either of you guys part i-

cipated in i t ,  but i t  wassomething that when I read i t  over,
J I knew exactly what i t  was that they wanted to do and there

wasn't  any question.

YOUNG But I really question - unless you ' re  trying to do something

l ike what we were doing in real time —- I really question that

you ought to change your flight plan so much.

ABBEY Like we did?

YOUNG Maybe they had to do i t ,  I don' t  know.

CRIPPEN I was pleasant ly surpr ised.  We had done that f l ight  plan in

jus t  about every conceivable fashion anyhow, and we were used

to changes. I t  worked out okay. You need to be somewhat flex-

ib le ,  I guess.

The RCS burn i t se l f ,  we did configure for i t ,  we even got the

RID 's  on, we d i dn ' t  forget an RID.

YOUNG Until burn 4.

CRIPPEN Unti l  burn 4.

TRULY Is  that where you made that comment about - something about
the j e t s  fai led but don ' t  worry about i t ,  you 'd  f ix ‘ i t  up.

CRIPPEN No, I think that one was the RCS tes t s ,  wasn ' t  i t ?
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Somewhere in  there,

Burn 4.  I know they came up and said we weren' t  going to have
to do i t ,  and 10 minutes la te r ,  just before we were about to
not do i t ,  they said, oh, yes, you ' re going to do it.

I f  you translate with those RJD's of f  in OP5-2, i t  t r ies to
fire some of the jets on manifolds 2 and 4 and they won't
f i r e .  In  which case nothing happens. There was another time
though, John, we ended up on one of the tests  where you turned

every RJD on but one.

Oh, yes, that was the RCS je t  2.

Yes, I guess that was. la ter .

The je ts  fa i led o f f  because i t  was commanded to fire and we

turned the RJD on and i t  went away. The remarkable thing,
though, is  that we only did that once. Tha t ' s  the remarkable

thing.

We're going back on STS-2 to a l l  arm on.

They got the change in  there now.

We're going to  sp l i t  power to vernier jets and they ' re either
going to be a l l  on or a l l  off.

And t ha t ' s  the right way to do i t .

I think, boy,  that sure prevents you from having to tes t  out

the RCS RM.

The RCS RM works great .  That was one of the p leasant  sur-

p r i ses  I had out of the f l ight  because I ant ic ipated that we

were going to get some fa lse  je t  fa i lures which we d i dn ' t .
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Okay, where are we at? RJD conf ig, interconnect OMS to RCS,
I went through a l l  that. Again, OMS to RCS, same thing I said
awhile ago about RCS to RCS app l ies .  I don ' t  think you should

isolate your manifolds but we got through the procedures.

Auto maneuver RCS-1 burn att i tude was f ine - -

Hey, you know a l l  those RCS valves that weren' t  supposed to
have any cycles on them, the ones you kept cycling? How many

remaining l ifetime cycles did we end up with - minus 10 or
minus 20?

I don ' t  know. I bet we probably ended up using a l l  the cycles.

That 's  r ight.  I bet we used a l l  the allowable cycles and then
some. I know we had six le f t  when we were in  the OPF and they
said we ' re  going to use up four before launch.

Somebody ought to look at that,  though.

Yes, you ' re  r ight .

Somebody ought to te l l  us how many cycles we have lef t  on

them.

I think they've got about minus 15 cycles on each one l i fetime
l imited va lue.

Or maybe they ' re going to go through and replace them a l l .  On

the RCS burns, i f  we had an X and Z component, l ike plus-2Z,

we'd thrust the plus-X out and i t  generally took care of most

of the Z ' s .

1 forget what i t  is  you get ,  for 2 foot of p lus-X, you get 1

foot of p lus-Z.

I t ' s  more like 3 to 1.
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Wel l ,  okay, 3 foot of  plus-X gives us 1 foot p lus-Z.  Some-

where between 3 and 2 .  And so you do your plus-X f i rs t  and

then i f  you had your p lus-Z,  i t  would take care of i t  for

you. There was no way out o f  the Y .

I t  would walk on you?

I t  would, i t  really would. IF would si t  there and chatter.

I think the way i t  does, i t  f i res two yaw j e t s  up front and

then i t  f i res three je t s  in  the a f t  and then i t  qui ts on one

of the front jets because i t  has too much moment. I t  seems
to sort of yaw osc i l l a te  across the sky.

We l l ,  I think the moment somehow i sn ' t  equallywdistributed be-

tween the forward and a f t  j e t s .  When you s tar t  to  t rans la te ,  |

then your at t i tude hold comes in  and star ts  kicking out on you.

You end up with some kind of walking e f fec t .  I t  i sn ' t  any b ig

thing, i t  just d i dn ' t  feel clean to  me, t ha t ' s  a l l .

I t  d i dn ' t  fee l  clean on the Y translat ion o f f  the tank and i t

d i dn ' t  feel  clean on any of these RCS burns. But i t  worked.

And you can real ly  not ice i t .  - You know we can make a motion

that you could feel  i t  in  the simulator because i t ' s  sure

there.  We have to  look a t  those s ignatures.

DPS config back. There was some place in there I ended up

with a screwed-up CRT assignment because I was cheating and

not doing the deassignment kind of thing which I never do but

i t  i sn ' t  a big deal.

We've got to get an aval cue for the forward thrus ters ,  too .

Boy, I ' l l  te l l  you. And we'vé got to get the whole vehicle to

shake. The motion base w i l l  do that ,  the whole cabin shakes
. SEE

when you f i re the forward RCS. | 
—

wy
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CRIPPEN Okay, we did that .  We got back in  OPS-2 and the next thing we 
|

did was the GG so shal l  we talk about that,  John? ®

YOUNG Yes, the GG setup was straightforward. I don ' t  think I messed

i t  up but i t  wi l l  be a miracle i f  I didn't.

5 .80  GRAVITY GRADIENT

YOUNG Okay, back to gravity gradient predrif t  setup. We set i t  up | °

l ike i t ' s  in the book here and went to option B and the thing
deviated in  r o l l .  I t  got a pret ty b ig  error in  ro l l  which I -
forget how much i t  was - maybe 60 degrees of ro l l  error - and
then i t  started out and then i t  came back. And i t  was j us t  as

ay BEsteady as a rock.
- CC —

CRIPPEN I t ' s  also a good picture-taking mode . . . .

ENGLE What's this gravity-bearing nose down? ®

CRIPPEN Yes, nose down.

ENGLE Were you taking them out the front window?

CRIPPEN Yes. Right.

YOUNG You could have used the top one - the top windows for obl ique.  ‘

5 .81  REMOTE CAMERA OPERATIONS .

CRIPPEN Okay, i t  was also here that we d id this remote camera opera-
t ion and i t  ended up being af ter  sunset .

TRULY Let me ask John one question about that .  Did you ever get the

feel ing i t  was gett ing to be a hass le ,  that you were tracking

something in  one window and you wanted to go to another one.

Would that have been a hassle to do i t?  oo  ®
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Only i f  Crip was standing in the way i t  would. Only i f  he was

in  the way. No, heck, i t  would be easy. We did that a couple

of t imes.  Yes. We did some pictures out of the forward

Orbiter - tha t ' s  going around to  the front and looking over

there.  Tha t ' s  the only time I ever spent any time on C r i p ' s

side of the spacecraft  - shooting pictures that I ' d  seen from

the back and f loat ing r ight up to the front and being able to

get up in  there and see i t .  Real ly is  neat.  I mean n ice .

This remote TV camera thing was for the TV folks jus t  to check

out their TV system, and I think we did everything that they

asked for ,  to my knowledge. The re ' s  one point where they have

you focus in  on ro l ler  number 2 up forward and try to come in

focus very c lose,  and i t  wouldn ' t  focus very wel l  at  a l l .
Other than that,  I d idn ' t  really have any comments on that.  I
think we did everything they wanted. We never did get the
daylight port ion of i t ,  and I was hoping to go back and pick

i t  up l a te r ,  but i t  ended up gett ing scrubbed for one of these

other burns,  I d i dn ' t  have time to pick i t  up.

Now, we l l ,  l ike the RCS burn times and everything, were a l l

changed. The f i rs t  one was pretty much on time, wasn't i t?

I think they were a l l  about 20 minutes or so la te r .

Yes. The RCS-2 test was at 2:40.

That worked out we l l ,  I mean we fl ipped back into th is other

CAP sect ion back there, and I d i dn ' t  think that was any prob-

lem at a l l .

5.82 VENT DOOR OPERATIONS

The vent door ops — we c losed the vent doors and they worked

and we opened them back up. Thank God we d i dn ' t  screw up the

vent doo rs .
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The vent doors —- a l l  the way through - you d i dn ' t  have any con-
cern about anything?

Well, here 's  what I think. I think they ought to look at the
‘heating data ,  and i f  you can leave those vent doors open on
entry,  you ought to leave them open a l l  the way down. You
shou ldn ' t  ever c lose the vent doors .  There should never be
any reason to have 18 doors in  the vehicle so that i f  some of
them don ' t  work mechanically, i t ' l l  squash the vehic le.  Tha t ' s
rea l ly  bad. To re ly  on some kind of mechanical systemto be
100-percent re l iab le .  I f  the vent doors don ' t  need to be
c losed ,  leave them open. We l l ,  t ha t ' s  what they ought to
look a t .  Yes. Vent doors open a l l  the time.

I f  you have any kind of a leak in  any of the RCS or any of the
a f t  thrust structure equipment such as helium, or APU hydrating
or whatever, you don' t  want the vent doors c losed.  When you ' re
going to have leaks,  you ' re  going to have them on the dynamic
f l ight phases when you ' re  firing thrusters or when the APU's
are running. I f  you ever have one .and i f  the vent doors are
c losed ,  you can do damage to the veh ic le .

5.83 MEALS

We usual ly ended up eating chow on the f l ight deck. John nor-
mally in  h is  seat and I normally, back a f t .  A l l  we d id was use
those l i t t l e  t rays ;  i t  would have been neater i f  I cou ld jus t
Velcro the tray f lat against some of the panels where we had
Velcro .  I t  d i dn ' t  have any Velcro that allowed me to do that .
I bas ica l l y  ended up having to take the tray strap and find a
part of i t  that I could st ick on something. The tray was jus t
out f loat ing f ree.  What I f inal ly ended up doing most of the
time with mine was I would take i t  and strap i t  around my le f t
l eg .
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Wouldn ' t  i t  be bet ter  to take o f f  those l i t t l e  meta l  hooks

- h ickies - and forget hooking them on a door and jus t  have

Velcro patches?

I f  you have some good Velcro on the back, you could jus t  s t ick

them up on the locker doors.

You got i t ,  you got i t .  Velcro patches on the back would

al low you to do tha t ,  too .  You jus t  Velcro them to something.

I would j us t  Velcro my tray - to the Velcro for the OMS cue

cards ,  and the tray would be f loat ing up r ight in  front of

you. You have to hold the tray steady when you put your chow

on i t  because i t  w i l l  pu l l  free from the Velcro o f f  the cue

cards.  That posi t ion was real ly convenient. You d i dn ' t  get

out of your seat ,  or stop what you ' re  doing to ea t .

All  the food containers worked well. We d idn ' t  have any fa i l -

u res .

Yes. I don ' t  think we had a valve failure on any of the

bott les - that I 'm total ly  amazed about. You know, over here
in  the simulator when we ran these long sims, we had three or

four valve fa i lu res .  You'd take the valve and push i t  in

there so you could drink out of i t ,  and i t  jus t  kept r ight on

going to the bottom of the tank there.  I t  never happened to

us in  flight. |

You know, I thought of going, taking a piece of tape - a piece

of masking tape or gray tape or something — and j us t  going

over to the SMS and whi le  i t ' s  fresh in your mind - and put-

ting p ieces in  p laces where you figure Velcro would have been

handy to have . . .

Yes. We ' l l  do tha t .
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Maybe over in  building 9, . . . . With respect  to food pre-

paration while I 'm thinking about i t  I had a couple of the
food bags that I ended up not putt ing enough water in  mainly

because I was af ra id  of gett ing i t  too mushy. I t  ended up

be inga little b i t  dry. That 's  what you don' t  want because
the f lakes could f loat  out when you f i r s t  open i t .  My advice

is  you want i t  gummy. Most of i t  worked out pret ty  we l l .  I f

you have a tendency to do anything, make i t  a l i t t l e  b i t  dam-

per so i t  a l l  s t icks together wel l  and you don ' t  get any dry

crumbs o f f  o f  i t .

What food is  that?

Al l  of the stuff  t ha t ' s  rehydratable. You can kind of play
with i t .  Normally, i t  seemed to work out I was gett ing about

an ounce per second out of the gun. The gun - you 've  rea l ly

got to ho ld  in  on i t  harder i t  seemed than the one we were

using over there in  the SMS to try to get i t  to f low. But

once i t  s tar ts  f lowing, you can get i t  flowing good . . . i f

you 've  got a snug grip on i t .  I count about ‘one po ta to '  for

every ounce you want to put in  there ~ seemed about r igh t .

Maybe add just a tad more.

Real ly ,  eating was — that co ld  water works good, too .  That

cold water was real ly outstanding. You could really ch i l l

with that.

Real ly  ch i l l  down?

Yes. You could really ch i l l  down your cool  drinks - your

grapefrui t ,  orange dr inks,  a l l  that .

I d i dn ' t  rea l ly  have that much t ime.  I ended up probably do-

ing less snacking than in  the simulator during long sims, but

we ate  a l l  the meals  . . .
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TRULY You had time - during the meal times to . . . f ix  them and eat

them?

CRIPPEN | Wel l ,  i t  never d id  match up exact ly with what the schedule

here sa id .  Meal time - we had to p lay that a l i t t l e  b i t

f lex ib le .  |

YOUNG Yes, we played i t  f lex ib le .

CRIPPEN But once you get the meal prepared, you can eat with no problem.

YOUNG You know, the good o ld ground, they don ' t  pay any attent ion to

this meal s tu f f .  They say, " I  wonder what those old boys are
doing up there.  We're going to give them this PAD." Or some-

thing l ike that .

ENGLE What he meant was that you get the . . . bags open and they

t e l l  you to do something. I t ' s  kind of hard to zip them back
up.

CRIPPEN I t  was not that d i f f i cu l t .  We had one dish that was a l i t t l e

b i t  messy to ea t ,  but i t  was good s tu f f .  I wish they could do

i t  a l i t t l e  b i t  d i f fe ren t .  I t ' s  one of these fo i l  package con-

tainers of s l i ced beef with barbeque. I heated i t  up. I t  got

so hot that i t ' s  one of those kind of things that you take in

small b i t es  while i t ' s  hot but i t  comes out in  b ig  hunks.

I t ' s  got barbequed gravy a l l  over i t ,  and t he re ' s  no way you

can cut i t  up. You know, i t  would have been nice i f  i t  had

been in  b i t e - s i ze  chunks.

TRULY One of the problems on that in  the execution of that thing was

that the f l ight  plan that they sent up to you, of course ,  was

also the only f l ight  p lan.  That p iece of paper was a l l  the

cont ro l le rs  had to use. I t  was d i f f i cu l t  to refer  to the CAP

and to refer to th is  piece of paper and keep up with what the

heck was going on.

5-89



YOUNG

TRULY

CRIPPEN

CRIPPEN

TRULY

CRIPPEN

TRULY

YOUNG

CRIPPEN

YOUNG

ENGLE

You ought to have seen i t  in  zero gravi ty.

Yes,  I know.

They only sent one copy of that f l ight  plan in i t i a l l y ,  and I

asked for a second one so that John and I both could have one
~- which made i t  a heck of a lot  eas ie r .

Gett ing back to Ve lc ro .  Did the front side of that r ight

locker —- that Fl ight Data F i l e  locker - you know where we gen-

era l ly  s t ick  that ref  book up there, d id that work out okay?

I t  worked out okay.

Would that have been a good place to put more Velcro?

No, I would recommend - I would put more Velcro back in  the

a f t .  I actual ly ended up using the ref book - we l l ,  I used i t

from the af t  more so than the one forward. I guess that one

I mainly looked at in dynamic phases.

What I was thinking for was to s t ick  other things - like
ca lcu la to rs .

Speaking of that thing, that infernal big guard that goes
around the f ire extinguisher is use less .

I t  jus t  blocks the window.

I cannot bel ieve why i t ' s  there. They say i t ' s  there because

they don ' t  want the f i re extinguisher to overheat or something.

We l l ,  you know the f ire ext inguisher never got ho t .  I t  d i dn ' t

get any hot ter  than anybody e l se .

What be t te r  thing to overheat than a f ire extinguisher?
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I real ly wish they would get that out of the window there.

That is criminal to begin with.

Well,  I think they ought to do away with that. That 's  just
oe » «+ « A l l  that does is keep you from seeing something

out the window you might want to  take a picture o f  . . . .

You got a window there, you've got to use the window instead
of obstructing i t .

1f  i t  i s  contributing to anything. Just to get r id of i t  as

a weight saver.  I t  just  doesn ' t  serve any useful  purpose. I t

certainly doesn ' t  keep the fire extinguisher cool or hot or

anything.

Dick,  you asked me to look at one thing ‘ that  I want to talk to

you a l i t t l e  b i t  about - looking out the back and imagining

trying to work RMS . . . or something like that with respect

to how the Sun was? I t  turned out that i t  probably wasn ' t  a

problem, depending a lso on the time of the year.  The Sun was

never r is ing or sett ing d i rec t ly  in  line with the X-axis of

the veh ic le .  I t  was always o f f  to one s ide ,  at leas t  on our

f l igh t .  There was never a place where you cou ldn ' t  move over

to this side or that side and get a clear view to ta l ly  of what

was going on in  the payload bay without having to worry about

the sunshine.

There are some things about those pictures over there, though,

that I don ' t  real ly understand. I t  has to be like the way the

Sun was hi t t ing the windows that I cou ldn ' t  even t e l l .  I ' d

take a picture through there and the picture would be washed

out .  I t  wasn ' t  c lear to me that i t  was going to be washed out

before I took the p ic ture.  Because the set t ings were - we

used a standard £/11 at 250 and some of those p i c tu res ,  90 per-

cent of them are okay, but 10 percent are jus t  crummy. Be-

cause they have something wrong with the way the Sun was with
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YOUNG respect to the window, I guess. Or else the camera was mal-
(CONT'D) functioning. I 'm not sure the camera did that.

CRIPPEN Okay. But with respect to  the Sun's posi t ion,  Dick,  I ' d  get
some of the guys down on the second floor .to run that because
they 've got that in  their program for whatever your launch
t ime turns out to be .

TRULY Where i t  1s?

CRIPPEN Yes. Where i t ' s  going to be with respect to the X-axis.  Un-
less  i t ' s  pret ty c lose to the t a i l ,  I don ' t  think you have any
problems.

TRULY ~ General ly ,  the computer said that i t  was going - i t  sa id  you
look toward the ta i l  generally should be - in  your case should
have been r is ing and in  our case should have been set t ing -
over that r ight OMS pod.

CRIPPEN Yes. Mine might have been a l i t t le  b i t  farther of f  than the
OMS pod. I f  yours is d i rect ly  on the pod, that may be a problem.

TRULY We l l ,  another thing i s ,  though, most of  the RMS stuf f  here is

t o  the right of the tail.

CRIPPEN Okay. I d i dn ' t  have problems seeing any place on the vehic le .

TRULY So when we get a f l ight plan, we ought to just  ignore the Sun
and jus t  deal with i t .

5.84 CAMERA OPERATIONS

YOUNG These guys over at the Photo Lab d i dn ' t  develop that photogra-
phy that we shot at £/4 at 1 /60 th .  Real ly too bad about that.

ABBEY Is  that r ight?
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YOUNG Yes.

ABBEY Okay, you could see a l l  the PLBD markings that we were worried

about being too small?

CRIPPEN We did not actually look at them through the TV . . . I would

s t i l l  l ike to recommend that we try to make those things larger.

ABBEY Yes. No reason not to have those things bigger.

CRIPPEN I don' t  think so, there are tolerances, you know they worry
about whether they are open or c l osed ,  but I think that we

ought to  see about making thema l i t t l e  more v is ib le  because
they were marginal from what I saw. Since I d idn ' t  real ly

need them to  verify that one way or another, I never explored

them in  f l igh t .

YOUNG There was a place in  here when they cal led us and to ld  us to

document the payload bay, ver t ical  s tab i l i ze r ,  and OMS pods

e « « 80 mil l imeter and then switch to 250 mil l imeter and
get the ver t ica l  t a i l ,  the OMS pods focused at 70 feet or

some thing, f£/8 at 500. I did £/8 at 500 and those p ictures

d id  not come out .  They are real ly lousy-looking p i c tu res .

I 'm not sure that camera is r ight .  The pictures came out,
but not very we l l .  In  fact ,  i t  looks like there 's  some window

Sun streaks which I d idn ' t  see jus t  coming .down from up top-

s ide ,  that real ly  looks very strange.

CRIPPEN I t ' s  pretty bright back there actual ly  . . . .

YOUNG Yes, I thought i t  was plenty br ight .  I t ' s  sure bright enough

to take good p ic tures.

CRIPPEN We l l ,  the next thing we got through is  on-orbit dedicated d is -

play checkout,  and th is is  the one I referred to a l i t t l e  b i t

yesterday and got i t  mixed up with the f i r s t  APU thing we d id .
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And the TACAN lockon.

Yes. . . . we saw TACAN lockon and i t  wasn ' t  in  the test  so

They were really gett ing the attention . . . .

« + « pretty strange . . . and there 's  other par ts ,  I think we
ought to mention, we need to verify we had BITE indications on
« « « both radar al t imeters on when we did the tes t  and I

think t ha t ' s  per design but . . . we need to doublecheck that .

You know, I t r ied to get them to run a TACAN tes t  in  OPS 304
to see i f  we could get a good state vector out of that before
we committed the vehicle to entry. They said i t  won ' t  lock on
up there, i t ' s  going too fas t .  But once you ' re  straight over
something, you' re not going very fas t ,  your relative motion is
ZeYO « + oo oo

I t ' s  pretty quick, actually we did i t  in much quicker time
than the t ime line ca l led for . . . .

Absolute ly ,  but leave that time in there . . . The re ' s  no

time in  here ,  in  this whole f l ight p lan,  to go to the

bathroom. Not one place in there where i t  says "Go to the,
bathroom." And you need some time, some free time to clean
up.

Right.  Okay, wha t ' s  the next thing we got? We went back to

OPS-2 in  remote camera ops — we already talked about tha t .
Okay, this is where we are going to do burn 2 and this was the
p lace we went in  f i r s t ,  we took down the EVAP and c losed  the
door ,  c losed the rads up again, that a l l  worked jus t  smooth as
g lass .  Closed the door ,  this was the second time I d id the
check of bringing i t  down c losed ,  and s i t t ing there. I t
looked to me like af t  la tches,  l ike around latch 12 was
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shifted over a l i t t le  bi t  c loser toward the port door, I was

estimating i t  was going to be about an inch and a ha l f  below

Char l ie .  That was an estimate because i t  was pret ty  hard to

see with the binocs. I t  was obvious to me they weren' t  going

to overlap.

Again, that c l ip  system worked pretty good. You put ome c l ip

on there to operate this part of  the book and you got to go

back to RCS test and you put another c l ip on there and you can

do i t  r ight in  both pages of the book. Where you can get in

i t  without . . . You remember those RCS tes ts  when you have

your overal l  scheme of the f l ight plan up in  front and the de-

t a i l s  are in  the back o f  the same book.

On the f i rs t  burn, . . . that was one we screwed up on and we

ended up instead of select ing plus-X RCS' i t  was selected for

r ight OMS. And we came down, the burn said execute . . . I

never saw the thing say execute before . . . . I f  we had, we'd

gotten an OMS failure message. But we never did execute and

we went ahead, f ired i t ,  and I guess we were al i t t l e  b i t  o f f

with the at t i tude because i t  was expecting an OMS burn.

Yes, one engine burn . . . .

But they were okay, the mext burn came up and they sa id ,  "Hey,

you got the OMS selected instead of the RCS" because we were

over a s i te  that t ime. Our screwup probably d i dn ' t  hurt any-

thing.

FES res ta r t ,  I ' ve  got in  here i t  took 3 to 4 minutes . . . to

get i t  res ta r ted .  The pro f i le  we use in  the SMS for this re-

s ta r t  i s  too f as t .  |

Why did i t  take so long?

I don ' t  know.
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On the second burn, this again we screwed up, and I was sup-

posed to know th is ,  but I forgot and d i dn ' t  read my l i t t le
parenthetical statement.

For a multi-axis burn, perform burn in postburn at t i tude.

Yes, but up here on this one, right here ,  they to ld  us i t  was

mul t i -ax is ,  they said do i t  in  the postburn att i tude and we

ended up doing i t ,  in  the at t i tude that was the one they had

cal led out for us, I couldn' t  see that i t  would make any d i f -
ference one way or the other because the only reason for doing

i t  in  the postburn att i tude is  that they were concerned about

how quickly i t  was going to take to do the maneuvers, t he re ' s

always plenty of t ime. But whatever.

I think we made some of that a l i t t le  too complicated.

Yes, as far as I was concerned . . . we tr ied to make i t  much

more complicated than i t  really is .  I t  was very easy to go
through i t  and do i t  a l l  . . .

1 real ly  don ' t  have much more to say about that second burn.

John did them nice and clean and they came out very smal l .
EE

Le t ' s  see what a l l  we had to do for the test  2. Vehicle recov-

ery and FES restart.

For b lock da ta ,  MCC to ld us to . . . move T IG 's  up 4 minutes

and perigee adjust 5 minutes. That was much better than
getting new pads.

6.

No, the f i r s t  t ime i t  came i t  was 4 minutes,  they ended up say-

ing 6 minutes later and we changed i t .  .That was j us t  due to

the lower o rb i t .  . . . . They a lso said that for the perigee
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CRIPPEN ad just burn, change them about 5 minutes and they wanted that

® (CONT'D) to be 90 feet per second.

YOUNG | Wel l ,  I have that on this res ta r t ,  i t ’  took 3 to 4 minutes to

‘ res tar t  the f lash evaporators. In  other words,  i t  went up,

came down . . . t ha t ' s  a lot  longer than i t  ever takes in  the

simulator.  Maybe we ought to look at the data ,  j us t  go back

and get some data of those FES restarts i f  there is  such a

thing.

TRULY Good example of how we ought to update the model .

CRIPPEN I don ' t  see anything else on burn 2 there where i t ' s  worth

mentioning.

YOUNG I don' t  either.

CRIPPEN Then we picked up on burn 3 and this we did in  the at t i tude of

@® the postburn at t i tude from burn 2. Worked out s l i c k ,  no

problem.

ENGLE | John, did the temps when you d id  a l l  the radiator bypass func-

tions and stuff  — d id  that work pret ty much l ike back in  the

simulator?

CRIPPEN « oo»  there was somep lace in  there we got an EVAP OUT jus t

l ike in  the simulator . . . .

YOUNG Yes, l ike in  the simulator,  I don ' t  remember where i t  was and

I don ' t  remember . . . i f  we run across i t ,  I ' l l  mention i t .

I just  don ' t  remember where i t  was.

CRIPPEN « « + could have been when we were going back to . . . to

f low on the rad ia tors .  Okay, we did burn 3 and got the maneu-

ver going,  went back and got the doors back open. Door open-

o ing was nominal, wasn ' t  anything excit ing here .
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5.85 RADIATOR OPS

Okay. We l l ,  of course t ha t ' s  where, when we act ivated the ra-
diators  on that one, we went to AUTO and AUTO A, and the loop 2

‘ r ad ia to r  performance was unusual. F i r s t  i t  went to RAD like
i t  normally does. Then I looked down and i t  was in  BYP. The
right loop which is  loop 2. I t  went to RAD and a l l  of a sud-
den I looked down and i t  was back in  BYPASS. I t  had jumped
back to BYPASS and then the temperature started going - the
lef t  loop was control l ing okay and the r ight loop wasn ' t .

So i t  real ly  was in  BYPASS?

Yes, i t  was in  BYPASS and then the temperature started up. We
went back to MANUAL and made i t  go to FLOW and were Mickey-
Mousing around with i t .

I think you went back to MANUAL - went back to RAD FLOW, l e f t
i t  there for a minute, and then went back to AUTO again and i t
worked okay.

I t  worked okay. Yes, I real ly don ' t  understand that ,  but I
don' t  think i t ' s  any big thing. |

In  general ,  af ter a l l  the f iascoes we've been through with
that system in  the s imulator,  i t  real ly  worked n i ce .

And then we got a C&W when the temperatures star ted up and
they said cycle a RAD — RADIATOR ON - PRIMARY A ON. Remember
that? And I think that was, you know, I think there - I don' t
think the ground can t e l l  i f  the thing is  not on. They j us t
see the temperature going up. I don ' t  think they have the d i s -
cretes — remember, we t r ied to get that put in  the system to

To te l l  whether i t ' s  actually on or not?
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Yes. To te l l  whether i t ' s  really turned i tself on
elec t ron ica l ly .

I thought they could,  but I 'm not sure.

Maybe they can. But  I think we jus t  d i dn ' t  wait long enough

to  give that thing a chance to  respond because the thermal in-

er t ia  of that thing as prof i led is  a lot  slower than what

we've been using in  the s imulator .  But we did i t  and, sure

enough, i t  turned around and came back down when i t  f e l t  l ike

i t .  But i t  sure worked we l l .  And I 'm just sorry we d i dn ' t
tes t  the two o thers .  We don ' t  know r ight now whether the PRI-

‘MARY B FLASH EVAP or the SECONDARY EVAP is  working end-to-end,

and we should have run some tes ts  on i t  to make sure we had a

working system. I mean, how e lse are you going to know? You

have to  check your LRU's ou t ,  they say.  Un less  you run the

things every so o f ten ,  you ' re  not going to know whether they

are working or no t .  I 'm  not sure you need i t  working, but I

think i t  would be nice to have i f  i t  was, because sooner or

later the probabil i ty is that the electronics on PRIMARY A
wi l l  crump.

We got the doors back open - went back to Y-POP.

5.86 RGS-4

They ®iey added on burn RCS-4 . . . and we went through that .

There we ren ' t  any specia l  concerns except that t ranslat ion in

OPS-2 - with the de l tas  that we got on there - is  not a good

thing to do. We d i dn ' t  have an opportunity to t rans i t ion to

OPS-3. At that part icular point in time, when you have every-
thing configured - l ike your RGA's on - a l l  you have to  do i s

go OPS 01 PRO and you know the darn thing is back in  - or OPS

201 PRO you were back in the other and i t  takes - i f  the MMU's
in  the r ight pos i t ion  - i t ' s  less than about 30 seconds un t i l
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CRIPPEN the t ransi t ion.  Of course,  i t ' s  no b ig  deal to go back and

(CONT'D) pul l  her - once you ' r e  in  a configuration like we were there.

ENGLE That rea l l y  could have been your op t ion ,  too.  That was talked

about in the MOCR and they figured i t  would save you hassle
not to make the OPS t rans i t ion .

CRIPPEN That would have been the eas ies t  thing from my standpoint ,  but

we d i dn ' t  have - t ha t ' s  a lso another one of those times when

I was o f f  running and doing something. John was the one that

was plugged in and I cou ldn ' t  hear the conversation.

YOUNG Tha t ' s  r ight .  Crip real ly d i dn ' t  want me to do that burn. But

I figured they knew something that I d i dn ' t  know. They were
rea l ly  ins is tent .  We've had to do that burn - - We rea l ly

had to do that burn, so I said, "we l l ,  I ' l l  do i t . "  But the
moment I f i red o f f  the handle,  the burn - the del ta-V we were

putt ing in  and the del ta-V we were reading out —- there was no

resemblance between the two of them. I know I put in  a foot

per second and the del ta-V monitor was reading ze ro .  And I

thought, "Oh, we've rea l ly  messed up now." And then we got

a l l  the down errors on RCS fa i l  o f f s ,  which were due to the

fact  we had the RIJD's o f f  in  OPS-2.

CRIPPEN I t  was fun.

YOUNG Fun? I t  never should have been done. We l l ,  i f  i t ' s  going to

be done, they should have dome i t  in OPS-3 like we did the

three other ones.

CRIPPEN Yes. The thing about i t  i s ,  I guess people jus t  don ' t  have a

good fee l  on the ground for how - there are t imes,  you know,

you have to f l i p  the RGA's on and make sure about your configu-

rat ion of a l l  your swi tches.  Going between OPS-2 and OPS-3

does take a l i t t l e  t ime, but once you get conf igured,  you

real ly can go back and forth very eas i l y .
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YOUNG I bet we put in  at least  twice as much del ta-V.  We f inal ly
had a delta-V total  monitor of  10 .8 ,  I think i t  was. Delta-V
to ta l ,  you know - they f inal ly counted up to that.

CRIPPEN But remember that.count was both directions.

YOUNG I don ' t  have any idea how much i t  was, but on entry day we
were in  a ‘145 by 141 so I assume we had gotten a lot  of inad-

vertent thrust into the vehic le.

5 .87  COMMUNICATIONS

CRIPPEN ‘Shor t l y  after that burn was where we were doing the TV with
the Vice President.  Meanwhile, we hadn ' t  had chow yet .  I had
the meal prepared. I ' d  managed to sneak down and get i t  pre-
pared somewhere between Hawaii and s ta tes ide.  Within about 10
minutes there, we managed to gulp down our meal and go get the
TV set  up .

ABBEY | Then I guess that worked out okay..

CRIPPEN Oh, that was - at that point was where John was plugged into
that middeck thing and we found out that i f  you broadcast on
Air-to-Ground 2 - you send yoursel f  a message.

YOUNG The message i s  rea l l y  neat but unfortunately you can ' t  read i t .

CRIPPEN You can ' t  read i t .  You can ' t  figure out what you said at a l l .

5.88 B WATER QUANTITY TRANSDUCER

YOUNG Yes, i t  was right in  there, too,  remember - i t  was the f i r s t
time that we had - yes,  i t  was right in  there wherewe had the
B transducer - the B water quantity transducer went o f f -sca le
low and then i t  came back up - -
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CRIPPEN I t  was blipping on at several d i f ferent times where i t  would

- a l l  of a sudden, i t  would go to zero ,  come back up, and go

back down again, and i t  d id that a couple of t imes during the

f l igh t .  In  general,  i t  was very good.

YOUNG We never had a fai lure like that before ,  a real  intermit tent.

CRIPPEN I think they ended up changing out on the TMBU for the second

n igh t .  They went ahead and dropped i t  down to zero - something

like that for a wh i le .  We l l ,  af ter  chow and the TV show, I

think we got another al ignment. We d i dn ' t  do the second window

observation and we d i dn ' t  do the other remote camera in  the

l ight because of the poor Sun.

5.89 TELEPRINTER

YOUNG Yes, and that alignment - the angles that we ' re  supposed to go

to are supposed to be on the te lepr in te r ,  but I had to ca l l

down and ask them becausei t  d i dn ' t  pr int  ou t .  I t  dropped the

ta i l  o f f  the nine so i t  looked like i t  might have been a zero

or something. So I had to ca l l  down and ask about tha t .

CRIPPEN There are a couple of times on the te lepr inter ,  even though I

think i t ' s  generally been excel lent ,  that l i t t l e  numbers some-

times get messed up just a tad and t ha t ' s  part of the reason

tha t ,  p re f l igh t ,  1 was so concerned about sending up read/

wr i tes on the te lepr inter .  That jus t  made me nervous as

a ki t ten to think that we might end up doing that.

5 .90  CAP FORMAT

ENGLE Were you ever bugged by the l i t t le  print in the CAP's or was

that j us t  a Xerox problem in  the s imulator?

CRIPPEN I t  worked pretty wel l .
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I t  worked okay. There are places where they underline things

l ike - we l l ,  like right there. See, there 's  a 297 but i t ' s
underlined and almost looks like a 2. And that would be a bad

~ mistake to make, you know. They shouldn ' t  underline the

things for numbers i f  they ' re  going to - you know, why under-

l ine them? I mean, i f  they want a pad out to the s ide for

alignments that get changed, yes,  put the marks in  there and

the guy can £ i 1 l  them in.  Now why, like in  th is IMU alignment

pad, do we have one, two, three, four,  five blocks to f i l l  in ,

when the most angles you ever see are the f i rs t  two? Why do
they do that?

I t e l l  you - i f  you have one t ha t ' s  real ly gone bad on you and

you ' re  torquing the angle - -

You aren ' t  going to torque really big angles, you would coarse
al ign i t .

That 's  true, John.

I mean, i f  you do torque big angles, you're going to wait for-
ever. Unless your coarse alignment c i rcui ts  are broken, you

won ' t  do tha t .

Basica l ly ,  I think the way they've got these l i t t le  lines and
the dots on the pads bears no relat ionship. to where I wri te
the number in .

Wel l ,  I always copy down the del ta-Y,  -Z s tar  tracker because

the del ta-a l ign star  tracker angles as soon as you get al ign-

ment a f te r  your f i r s t  al ignment - that t e l l s  you how b ig  you

can expect your torque angles to be. The re ' s  a corre la t ion be-

tween the s ize  of your torquing angles and the del ta-Y and
del ta-Z numbers.
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5.91 SUIT DONNING AND SEAT INGRESS

We got another fuel ce l l  purge in  here and, again, that was no

problem whatsoever. We got into the sui t  donning and we did

this sequential ly - do you want to talk a l i t t l e  b i t  about

t h i s?

Yes. I ' d  l i ke to  say that I think I ' ve  learned a lo t  in  doing

that sui t  donning in  zero gravity and I think we both d i d .

The thing that I learned was that the sui t  donning time l ine

al lows zero time for preparation and stowage. Therefore, you

should get everything out and have i t  a l l  standing by and then

you jus t  go and do i t  and i t  doesn ' t  take any time at a l l .  I f

you operate in  the time line allowed for gett ing s tu f f  out of

boxes,  and folding up your gear ,  and putt ing i t  in  the drawer,

in  zero-g,  i t  took twice as long as the sui t  donning p rac t i ce .

Gett ing the UCD and underwear out of  i t s  box ,  and breaking

loose the UCD and unwrapping i t ,  and stowing that on the bulk-
heads, and gett ing the g-suit out,  and stowing that on the

wa l l ,  and then trying to put your c lothes back in  that same

box that you just got a l l  that s tu f f  out of is  no easy job.

You can ' t  wrap up that pair of pants and that coat ( i f  you ' r e

wearing that coa t ) ,  and then put i t  in  that same box you un-

stowed them from. So, the f i r s t  time I d id  the su i t  donning,

I j us t  le f t  my pants f loat ing.  And i f  you were in  a hurry,

you could leave them there. They ' l l  end up on the f loor - who

cares? But as long as you prepare for i t ,  I think you can cut

the rea l  donning time so that i t  f i t s  on the time l ine.  On

the f i r s t  sui t  donning, I think Crippen and I both overran

that considerably.  We were s t i l l  donning the su i ts  whi le we

were supposed to be doing other th ings.

I thought we came out pretty close to about a hal f  hour to put

the su i t s  on.  Tha t ' s  what we a l located there.
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You d idn ' t  do a KC exercise with this ‘ su i t ,  did you? You did
i t  with the hard sui t?

Right.  There's no problem getting into i t ,  i t ' s  the prepara-
tion for getting into i t  that eats the time.

How about gett ing out of i t ?

That was harder than getting in.

Seat ingress is  easy.

Because i ts  a to ta l ly  di f ferent thing than on the ground. I
think that pract icing suit donning and doff ing on the ground
is a waste of time unless you want to do ascent and entry simu-
lat ions with the suits on, which I think are valuable.

You don ' t  think the KC would give you - -

The bad thing about the KC is that 30 seconds is too short.  I
real ly don' t  think we oughtto give you the impression that
donning the suit was difficult.

You d i dn ' t  help each other? You did i t  a l l  by yourselves?

We did i t  by ourselves.

Crip zipped mine the f i rs t  t ime, the second time I d id i t .  Re-
member, we took the grease up there to put on the zipper and
that worked great .  Once you put the grease on the z ipper ,  i t
d i dn ' t  take any effort.

I t  would be worthwhile for you to grease the zippers on your
f l i gh t .
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Tha t ' s  worthwhile.

I t  was just  a l i t t le  b i t  d i f ferent  trying to don and do f f  the

su i t .  I fe l t  much bet ter  for having done i t  once for pract ice

when i t  came up for entry day.

I f  you-can ' t  get your zipper a l l  the way up to the top, and I
missed i t  by about that far a couple of t imes,  i t  makes i t
very hard to get out o f .  I got out of i t  anyway.

You jus t  shrug i t  a l i t t l e  - then you can walk out of the -
su i t .  The other thing about that was that we warmed the space-
craf t  up. We had i t  a running fu l l  hot and I spent qui te a
time in  the sui t  o f f  cool ing and i t  was rea l ly  warm. So, the

next day when we d id  i t ,  we cooled the spacecraft  down real

we l l  and then got into the sui ts  — that was a lot be t te r .  I

got onto cool ing pretty quickly, but you can run around
without cooling the su i t .  You're bet ter  of f  i f  you keep that
sui t  as dry as you can - have the cool ing on there. we @
doesn' t  real ly  rest r ic t  you a l l  that much i f  you have to run
downstairs you can disconnect for a l i t t l e  wh i le .

I think Cr ip  is  right and before you put the suit on, make

sure the spacecraft  is  cooled,  because you a ren ' t  going to be

co ld .  I t  won ' t  be cold once you get the suit on.

That f an - you ' re  jus t  not gett ing as much cooling with the

sui t  fans as in  the simulator.  I t ' s  jus t  not that coo l .  I t ' s  -

certainly acceptable,  but i t ' s  not that much.

So, you don ' t  want to plug into that fan with a b ig  heat load

because i t  would be a long time before you get cooled down.

The camera s tu f f  again - I never got i t  set up like I wanted

to ,  but I ended up handing i t  to John becausehe was already

strapped in  and he did some handheld. I thought i t  might be ®
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of some interest to show you about seat ingress but af ter
having looked at i t ,  i t  doesn ' t  look to me like there 's  any-
thing there,  and seat ingress is  a such a piece of cake that
t he re ' s  nothing to show. Gett ing your st raps and so forth is
a lot eas ier  because they ' re  f loat ing out there.  The re ' s
enough r i g id i t y ,  i n  a l l  those things, like the seat be l t  and
so for th,  that you jus t  go grab them and pul l  them around you.
I d i dn ' t  have any problem at a l l .  In  fac t ,  I mentioned on
entry that I cou ldn ' t  get my arm down far enough to get the
p in .  I j us t  wasn ' t  concerned at a l l  about disconnect ing my
shoulder because I knew I could hook i t  r ight up.

John, with that inert ia reel unlocked, could you lean farther
forward t han in  the simulator?

Yes, you could do a l l  kinds of things.

5 .92  PTC TESTS

Then we did the PTC. Is  this where we ran i t  up to 0.4 degree
per second?

No, that was ea r l i e r .

This is  a 15-degree deadband - -

Yes, you did that. We did i t  right here, right after we fin-
ished that IMU alignment.

0.4-degree-per—-second rotat ion on this thing is  pre t ty  impres-
s ive .  During the rotat ion,  I was not tending to f loat  up to
the top.  I could t e l l  i t  was rotat ing around me when I was
f loat ing f ree .

I ' l l  te l l  you, no matter what deadband you're in,  with those
b ig  je ts  up there in the nose f i r ing,  i t ' s  not n i ce .  Right
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YOUNG here at nighttime, we had to put in this PTC with a 15-degree
(CONT'D) deadband - -

ABBEY | Why didn ' t  you guys take a p icture,  then?

YOUNG I t  wou ldn ' t  have come out. They don ' t  put out enough l i gh t ,

except i t  scares you pret ty badly .  You f ire the howitzer and

this b ig  flame goes up there.  Every time i t  d id  that ,  the

next morning I would look up there and see i f  the nose t i l es

were s t i l l  attached. 1I real ly did.  1 wouldn ' t  say anything
to C r i p ,  but you know, I d i dn ' t  want anything m iss ing .  I t e l l

you — that was real ly  a revealing thing. So as far as I 'm

concerned, the next bunch of t es ts  anybody runs on j e t s ,  they

ought to run them on vern iers.

TRULY Well,  we've got more RCS tests on STS-2 than you can shake a
s t i ck  a t .  |

YOUNG You do? We l l ,  why do i t  in  the big je ts?  Somebody ought to

look at how much real osc i l la t ion  and how much instant j o l t  i t

puts on that veh ic le .  You ' re  going to hurt something sooner

or  l a t e r .

CRIPPEN Hopeful ly ,  I ' ve  got a VIR tape t ha t ' s  going to demonstrate

that .  We d id  the thing for the RMS thing here where the VTR

i s  running, showing the forward camera showing the a f t  camera,

and the a f t  camera showing the forward camera, whi le you were

doing the t es t .  1 don ' t  know exactly how they are going to

corre late a l l  that ,  but with the vern iers,  I don ' t  think

you ' l l  see any motion whatsoever . . . but every time the re ' s
a normal j e t  f ir ing you see those things shake a l l  over the

p lace .

ENGLE The cameras shake?

5-108



CRIPPEN Well, they shake just like the rest of the vehicle does. But
® | you know how loose those things were anyhow. I bel ieve they ' re

on a VIR tape.  I never played i t  back.

You w i l l  not want to operate the RMS with nominal jets.
I know that .

YOUNG Well,  I don' t  want to belabor the point,  but I don' t  think
. anybody is  going to l ike to operate the front of that vehic le

with a big nose jet f i r ing.  That is just too much shaking.
. I t  may be a great thing and a l l  that and i t  may be great for

humanity, but i t  sure is nasty. You don ' t  want to deploy

the RMS with those primary jets on.

5.93 RCS FTO

YOUNG ~ ~ FT0's  which was manual rotat ion d iscrete rate t es t .  I

Py  " cou ld  not make the Z manual verniers with the acce lera t ion ,
@® | and the verniers - a l l  those worked. The d isc re te  rate tes t

- no problem. The vernier tes t  and acce l ,  acce l ,  acce l ,  i t -

se l f  was no problem. You got about 0 .1 degree per second - I

don ' t  know. But the manual rotat ion accelerat ion t es t ,  which
I don' t  even know why you ever run such a test or ever use
such a control  mode unless you are trying to evade a sa te l l i t e

or something, there is  no way you can crank up that RHC for 1

. second and then nul l  the ro l l  rate af ter  you've done i t .  So,
that test was a loser ,  in my opinion. I don ' t  see any point

. in  us having done that t es t .  But now that we've done i t ,  I

hope they get some good dope out of i t .  Because, I mean, that

airplane takes o f f ,  as quick as you can grab hold of that

s t i ck  and let  go of i t ,  you nearly have a degree per second.

Fortunately,  you can always go back to ra te  command, get i t  to

damp and then the manual rotat ion d iscrete ra te ,  t ha t ' s  no
problem. And the post - test ing cleanup was no problem, except

we d i dn ' t  have the DFI recorders which - I kind of wonder why

C we ran the whole test  in  the f i r s t  p lace.  Of course,  this was
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YOUNG done during the n ight ,  too,  and, man, when those b ig  j e t s  in  |

(CONT'D) the nose f i re and I was - f ir ing was kind of l ike holding a @®

gun to  your head, in  my opinion — but I jus t  d i dn ' t  care for

that . . . I mean i t  worked okay. Maybe i t  doesn ' t  shake any-

th ing, but i t  sure seems like i t  does. And we finished that
t es t  up ear ly  . . . .

CRIPPEN John f inished up early - I mean wh i le  I 'm  trying to get a 16-

mm camera set  up to  go,  by the t ime I got i t  a l l  set  up to  »

take pictures of him, he's done.

ABBEY What does that fee l  like when i t  shook from the RCS?

YOUNG Accelerometers would show i t  because the whole thing was
shaking, and t ha t ' s  something we can s imulate.  " I 'm  p re t t y

sure .  Shook a hundred times worse that i t  ever shook the

lunar module and . . .

ABBEY Is  that r ight? ®

YOUNG Yes, I mean, i t  was jus t  l ike you had an act ive nose cone up

there.  I d i dn ' t  think we'd hear i t .  We heard the sound, we

saw the l igh t .  I t  shook the whole veh ic le .  And you could -

o f  course,  you 've got the accelerat ion when you d id these

th ings. The accelerat ion,the cues of motion/accel were a l -
ways there,

5.94 PHOTO OPS

CRIPPEN This part icular part of the t ime, from our view that we al-

ready overscheduled the amount of photos 70 mm, John had been

taking pictures ou t ,  and you got p lenty of Earth l imbs

ou ts ide .  I d i dn ' t  even attempt to do tha t .  And the 35-mm

stuf f  -we 'd  been picking that up along anyhow so I rea l l y

d i dn ' t  even try to do that.  I s t i l l  cou ldn ' t  get a l l  the

s tu f f  i n .  We did water dumps aga in ,  and that was a l l  okay.
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Where in here did we start you into the infl ight maintenance
dr i l l ?

We l l ,  i t  was somewhere right in  this particular area.

5 .95  DFI PCM CONTINGENCY PROCEDURE

Somewhere along in here was where f i rs t  I tr ied to do - when

I was su i ted ,  I tr ied taking the swizzle st ick and going

around and pressing the DFI RCDR cb. I could get my head

turned back around where I could see the thing, but I real ly

had a hard time gett ing any downward pressure appl ied on that

c i rcui t  breaker. I was real ly afraid to commit to i t .  I was

convinced that i f  that was required, I ' d  have been bet ter  o f f

not strapping in  the seat and jus t  flopping back there and

gett ing i t  at some point in  t ime. Then the suggestion came up

about swapping i t  out .  That to me sounded like a reasonable

thing to do.

I t  d idn ' t  to me, I was against that from day one. I j us t  don ' t

think you ought to be changing b ig components in  that vehicle

unless they are f l ight  critical.

5 .96  DFI RECORDER CHANGEOUT

Okay, they want that stuff, that kind of s tu f f ,  changed then

they have to bui ld a vehicle so a human being can change i t ,

not so some b ig  guy who's torqued the bo l t  down and painted i t

and weighs 300 pounds can never get i t  o f f  and expect two k ids

that only weigh nothing in  zero gravity to get the thing off.

I t e l l  you, I rea l ly  don ' t  think I could have broke those same

screws i f  I had been down here in  one-g . . . .
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YOUNG Al l  I have to say is i f  they expect you guys to do inf l ight
maintenance on a miss ion-success bas i s  instead o f  on a mis-

s ion-cr i t ica l  bas is ,  then i t  has to  be designed to  work
eas i l y .

ABBEY = They have to design i t  so you can do i t .

YOUNG I t  ought to be designed so a human being can get h is  hand

around the nut and untorque i t .

ABBEY We l l ,  you have to have the kind of fastener you can get onto.

CRIPPEN One you can get on and off  eas i ly .

YOUNG We have said that inf l ight maintenance was a l l  a long a valu-

able thing, and I think Frank Janes is doing a heck of a job
on the things that the crew can f ix in  case they break up

he re .  But they are a l l  predicated on get t ing the panel o f f .

You know you may not be able to change out a computer r ight

now because you can ' t  back the panel o f f  whi le  some b ig  300-

pound guy has torqued that bo l t  down, and in  zero gravity no

one could untorque i t .

CRIPPEN Those have got torque l imits on them.

ABBEY We should bring that up as a po int .

YOUNG We l l ,  I rea l ly  think i t ' s  a lso a place where we d i dn ' t  have to

get into i t  but t he re ' s  some p laces where we have to take

panels o f f  the f loor .  The program ought to ask i t se l f  i f  i t

wants to make those sac r i f i ces  for miss ion success ,  and i f  i t

does they ought to do i t .  Now, miss ion-cr i t i ca l  s t u f f ,  we

jus t  - i f  t hey ' d  have sa id ,  "Change out the computer , "  we'd

have worked a l l  night to change out the computer. And i f  the

panel had to come o f f ,  we'd have sawed i t  o f f  with a bone saw.

5-112



CRIPPEN

YOUNG

CRIPPEN

ABBEY

YOUNG

CRIPPEN

YOUNG

CRIPPEN

ENGLE

YOUNG

ABBEY

J
]

Yes. I could have gotten in there. I f  i t  was real ly cr i t ica l
to have gotten in  there,  I could have gotten in  there somehow.

We could have sawed those nuts o f f  i f  we could have figured
out howto get the saw in there.

Wel l ,  I could saw the panel o f f .  Because I had enough room in

there I could get to i t .

I f  you want to do that ,  you ought to have the capabi l i ty to do

i t .

The kinds of things that we used i t  for in  a l l  the simulations

to date - you were going to turn around and go home i f  you

could not change this part out.

Gett ing data is a lso the name of the game on test  flights.

I absolutely agree,  we should have thought of that ahead of

t ime.

Because I 'm  convinced that i f  they could have ever gotten the

panel o f f ,  we could have changed the recorder . . . .

The scare approach was i f  you . . . don' t  get data on this,
that adds one more fl ight to the OFT program, and tha t ' s  why
they were anxious to get a recorder that would work.

5.97 LANDING

I ' l l  t e l l  you what I ' d  l ike to do, I ' d  l ike to land the air-

plane in  pretty moderate turbulence before they ever go to

runway, George, I think i t  ought to be done on a lakebed.
They are going to figure out how to do that.

Absolute ly .
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I think you'd hate to end up on a runway in turbulence and have
yoursel f  a line-up problem as wel l  as the turbulence problem

on the same landing for the f i rs t  t ime.  I t  j us t  might be a

champ, but i t  sure would be dumb to do i t  i f  you d id  not have

to. Maybe not,  because i t  was so calm I d i dn ' t  have to touch
the contro l  s t i c k .  Now wedon ' t  know - my way of thinking -
we rea l ly  don ' t  know that a guy may not have an interaction

with the control st ick during turbulence.

Wel l ,  I think we ought to make that point with program de-

br ie f ing.

Most guys probably don ' t .  I mean, a guy l ike Joe doesn ' t .  I

mean, but a guy that hasn ' t  had the training may interact with
i t .  Maybe we ought to  go back and look at  a l l  the STA s tu f f
and see how the guys operate . . . I don ' t  know.

5.98 DFI RECORDER CHANGEOUT

Wel l ,  a f ter  we told them about the recorder thing, we f inal ly

knocked i t  of f  this day we hadn ' t  had chow, we were already
into the bed time because o f  that .  We ate dinner l a t e .

5 .99  SLEEP

We ended up staying up maybe another hour here gett ing chow,

and the temperature was okay that n ight .

5.100 CABIN TEMPERATURE

There was one point in  here pr ior to going to bed. The f i r s t

day before we turned on the second water pump, I had gone down

and checked the control ler and i t  was over in the fu l l  heat po-
s i t i on .  Then we turned on the second water loop and there

came another point where we were s t i l l  co l d .  They asked us to

go back and check i t ,  and I expected to find i t  s t i l l  in  fu l l
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CRIPPEN hot posi t ion.  I t  was in  ful l  co ld ,  even though we had the con-

(CONT'D) trol ler turned up a l l  the way hot.  I s t i l l  don' t  understand
what happened there.

YOUNG So, I took the l i t t le  valve and pinned i t  fu l l  hot .  I t  re-
| minds me a lot of the T38. Controls whatever temperature i t

wants no matter where you move the valve. We're a l l  used to
that .

TRULY Once you pinned i t  - -

YOUNG I t  warmed up .  I t  d id .  We d i dn ' t  have to turn on the other
valves loop.

CRIPPEN Somewhere along here - this bedtime - is where they to ld me
that block data was now 6 minutes early and that worked okay.
Someplace back here on day 1, they did send up a tes t  message

on the CRT jus t  to find out whether that system worked a l l
r ight ,  and i t  worked okay. I never did get a picture of that .
We never did end up using the CRT camera although I think i t
was a nice thing to have onboard in  case we needed i t .

ABBEY You guys s lept  pretty wel l  that second n ight .

5 .101  APU~-2 ALARM

CRIPPEN Slept  l ike a log ,  and this was the night that the . . . temp

on the APU-2 went out .  That was where I woke up and cou ldn ' t
figure out where I was and d i dn ' t  know what was going on.
F inal ly  I got alert  enough to break out the mal book ( i t  was
the only t ime I looked at  the mal book) and i t  to ld  me to  go

back there and switch heaters.  I d i d ,  only I switched them

on system 1 instead of system 2, which I haven't figured out
why I d id that yet.
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5.102 AOS/LOS PROGRAM

CRIPPEN And then when we talked to ground. We were almost AOS. I d id

ut i l i ze  that l i t t le  AOS/LOS program, that worked super.

ABBEY How long after you went to sleep did that happen?

CRIPPEN I t  was several hours. I t  was like 3 or 4 hours - something
like that.

YOUNG Yes. We were - I think i t  was about one-third of the way

through the n ight .  Because I was as leep ,  too ,  and I was
sleeping l ike a baby then, I made up my mind I was going to

stay up for a rev or two and take pictures and I d id .

CRIPPEN I think i t  was also worthwhile having set that tone - I was set-

ting the alert  tone to go o f f  for 99 seconds because I 'm  not

sure the 1 second we were normally running at would have ever
got me up, as sound as leep as I was, and I wou ldn ' t  have be-
lieved that I would have thought I would wake up with a drop
of a p in .  I guess I was a l i t t l e  b i t  t i red.  We switched

heaters and i t  seemed like i t  was doing good. I went r ight
back to s leep.

"YOUNG And i t  came on about 300 degrees and then the tone sounded

297 or somewhere, and said look at the injector temperature .

CRIPPEN And i t  took me awhile to figure out where the injector temp
was.

YOUNG Yes. We looked at the CRT's and i t  was on the BFS system

summary 2 injector temps but i t  is  not on the OPS-2 APU
hydraulic d i sp lay ,  SPEC 86, which is strange.
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5.103 CG CALCULATOR

You mentioned a calculator.  You used the CG calculator ,

too, d i dn ' t  you? Or did you?

I d id use the CG calculator om entry. I had i t  a l l  set up

with everything loaded in.  I had a bad comp on the OMS fue l ,

especia l ly  for the right s ide ,  so I never d id  get those num-

bers updated. Which I probably should have.

The AOS?

The AOS/LOS program, which is the one I used the most, worked
out pretty good. The system we have set up worked super,

d idn ' t  have any problems with i t .  Since we did mention on the
CG program, there was somewhere in  here that they sent me a

note that consumables were such that the dry CG - best  way to

handle i t  was to b ias i t  about 1 day early.  When I typed in

the MET. Tha t ' s  what I ended up doing. They talked about i t

yesterday - about g iv ing me an update to that - and I f igured

that was s t i l l  c lose.  The eas iest  thing was for me to continue

using the one day.

There was a message floating around on entry day, and I don ' t
remember i f  i t  got uplinked or not . . . that gave you - -

They asked me i f  I wanted i t ,  and I said, "Hey, is this one
day bias c l ose? "  And they said i t  was. So I e lected not to

go ahead and take i t .

5-117



6.0 DEORBIT PREPARATION

6.1 ENTRY DAY

YOUNG We got around to a l l  that s t u f f .  The COAS b ias  that I up-

| dated the night before was 0.12 degree and 1 took two ext ra

marks.  Both came out 0.10 both times and the s ta r  was r ight

in  the midd le .  The COAS could have been good enough to a l ign

v . those plat forms for entry.  As I sa id ,  I must have h i t  COAS

at l eas t  50 times and i t  d i dn ' t  have anything to do with the

al ignment.

Entry day I got up at 19:30 MET and made breakfast and I used

the head and about that time the head s tar ted act ing badly.

ABBEY Worse than i t  had been?

YOUNG There was more and more urine hanging around that nozz le .
® Every time I ' d  go over to i t ,  there would be urine hanging

around the urine cup nozz le .

CRIPPEN We got up a l i t t l e  b i t  ea r l y .  John beat me up. By the time I

woke up, he already had chow going downstairs — a lmost  had i t

done and we had an opportunity to spend a n ice  re laxed morning

there looking out the window a l i t t l e  b i t  be fore  we s ta r ted

he ta lk ing to Houston.  The pos ts leep  day was pretty s tandard,

then another IMU/IMU a l ign - nothing d i f ferent  on that one.

- Star trackers and a l l  that works okay.

6 .2  HSI FAILURE

TRULY Ken ta lked to me ear l ie r  th is  morning about HSI and a l l  I

cou ld  t e l l  him was that during en t ry ,  i t  broke again and what

you took - a bunch of large h i t s  and then stuck somewhere.

$ CRIPPEN I don ' t  know i f  i t  ac tua l l y  stuck or was i t  j us t  jumping, John?
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YOUNG I t  was stuck there when we turned f ina l l y .  I t  was complete ly

broken. o

6.3 TIG TIME

CRIPPEN I think the TIG time from that f i r s t  time they gave i t  on that

morning never changed.

YOUNG 5 :12 :30 ,  I think.

CRIPPEN They had i t  pegged a l l  the way.

TRULY ‘Ted Walker to ld me he got the time from W i l l i s  about 4 hours

before deorb i t .  Chase time and you were less than 2 seconds

o f f  at 50 000 f ee t .

6.4 ACOUSTIC BLANKETS

CRIPPEN The only thing I was going to comment about the acoust ic  @

blankets we said yesterday and we ' l l  say i t  aga in .  I went

ahead and made another no ise measurement here before I took

the blankets out .  I t  was s t i l l  67 dB. I took the b lankets

up and i t  was 70 dB for a 3-dB ga in .  I 'm  not sure i f  i t ' s

worth the trouble of ins ta l l ing  them and i f  the system w i l l

a l l ow i t ,  I recommend making that s t r i c t l y  a crew op t ion ;

i f  you guys want to s t i ck  them in ,  f i ne .  I ' d  go ahead and

fly them.

YOUNG I think we ought to leave i t  in  there and jus t  not do i t  and

that would give you some time to do something e l se .  What do

you think of that?

CRIPPEN « « « 67 w i th ,  70 wi thout .

ABBEY I f  you ' ve  got them avai lable and you fee l  you need them, you

can put them down. I f  you don ' t ,  you don ' t .  ®
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6.5 IMU ALIGN - STAR TRACKER TEST ,

IMU al igns - star tracker a l ign - se l f - t es t .  The f i rs t  morn-
ing the star  tracker torquing angles were pret ty  b i g ,  l ike

‘ the IMU-1. The delta-Y angle was plus 24 but the other IMU's
were minus 07 on 2 and minus 08 on 3 and the res t  o f  them

were smal ler  than tha t .

Super p lat forms.

Yes.

One of the somewhat vague things — the uplink of incorrect gyro
b ias  late one evening - i t  was caught jus t  in  time and they up-

~ l inked the o ld  one. We were afraid i t  was going to . . . .
I wasn ' t  there. Somebody to ld  me about i t .

6.6 RCS JET TEST

The RCS je t  t es t s  the next day - I think I d id i t  a l l  r ight
but I might have done some RHC when I should have been THC
and v ice  ve rsa .  I can ' t  remember.

Did anybody say whether the second RCS je t  tes t  came out a l l
r ight? 

|

I don' t  think I ever asked GNC about i t .

I don ' t  think they cared by that t ime. I real ly  think i t ' s  im-
portant to know when your j e t s  are working i f  you ' r e  going to
have to  use them for entry.

I 'm  sure i t  came out okay, John, or there would have been some
ta lk  about i t .
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YOUNG At least we should have fired yaw j e t s .  You know, the lower

pr ior i ty yaw je ts .  We s t i l l  haven' t  looked at any o f fse t

c .g . ' s  where yaw je ts  might be necessary.

6.7 ENTRY STOWAGE

CRIPPEN Entry stowage. Most of this s tu f f  about personal hygiene was

unstowed. There was a l i t t le  b i t  of i t  there and we went a-
head and star ted tucking things away in  the cabin.

YOUNG Unlike in  the time l ine,  we ' re  j us t  picking s tu f f  out and doing

i t  - -

CRIPPEN Entry stowage. I went around and cleaned up everything l ike

my vacuum cleaner . . . .

ABBEY Did you lock i t  - when we talked the other day, you said you

d idn ' t  lock everything up. You jus t  stuck i t  in  there and

jus t  c losed  i t  up.

CRIPPEN I went around to a l l  the lockers and fastened them.

ABBEY Have any trouble with any of them?

CRIPPEN There were a couple of them that were a l i t t l e  b i t  m isa l igned .

You had to work on them a l i t t l e  b i t .  And l ike John says,

when the g- loads were pu l l i ng ,  i t  probably d i dn ' t  make that

much d i f f e rence .  The decelerat ion on th is thing to me was |

j us t  most not iceable somewhere around Mach 3 to Mach 1. Maybe

i t  was becauseof the v isua l  th ing,  because I could look out

there and I could see Edwards. I t  was kind of l ike you and I

talked ea r l i e r ,  Joe. I f e l t  l ike I was rea l ly  slowing down.
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6.8 WHOLE GAS SAMPLES .

Okay, the ome thing I ' d  l ike to  say about this air  bo t t le  is
that when you plug i t  into that vent va lve,  the only way you

‘ can  take i t  apart is  to use a pair of p l ie rs  because you un-
screw that wingnut and i t  doesn ' t  move. You've got to break
that seal.

Over in the one-g trainer, we're just  not pull ing a vacuum.

We did  a wide-band ca l  here which again was nothing. This i s
bas ica l l y  a dupl icate of what we saw on day 2 and ops 8 except
the HSI worked this time.

Yes, i t  worked that t ime.

6.9  HSI FAILURE

« « o I t  d i dn ' t  work in  ops 8 the f i rs t  t ime; i t  worked in
ops 8 the second time. And i t  d i dn ' t  work in entry the
third t ime.  I t  worked part of the time and then i t  quit.

Oh, way back in  the APU s tu f f ,  when you pop the po r t s ,  you
could  fee l  i t  in  the veh i c l e .

I s t i l l  don' t  understand why the radar alt imeter set b i t es .
Auto maneuver ta i l  Sun a t t ,  that was nothing.

Those are good-looking f i lms from the landing, too.

They ' re  a l i t t l e  b i t  washed ou t .  I 'm  not sure that the
color  - the l ight set t ing was correct because we were coming
into the Sun and before we turned to the base,  i t  looked to
me like they were washed out .  Of course,  the desert  looks
l ike that on a hot day.
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6.10 FLIGHT DATA FILE

Fl ight  Data F i l e .  Just  le t  me say a word about that infernal

mapcase. F i rs t  o f f ,  my box wou ldn ' t  c l ose .  They had managed
to  make the Fl ight  Data F i l e  bigger than the box. That thing
s t icks  out and you can ' t  c lose i t  in  zero-gravi ty.  The same
thing is  true of one-g in  the s imulator ,  as I r eca l l .  Well,

le t  me t e l l  you how to get out of tha t .  F i r s t  o f f ,  you don ' t
need a mapcase. Just  shove that s tuf f  in  there and leave the

mapcase on the ground. And then carry your maps with some-
thing on to hold them together and look at them when you want

to .  But i t ' s  locked in  the locker when you ' r e  not us ing i t .
We d idn ' t  put i t  in  the mapcase. We had i t  up a l l  the t ime.

Why should you spend 10 minutes stowing the F l ight  Data F i l e

when i t ' s  three boxes that should s l i p  in  there? Cr ip put

up the radiat ion meters and I stowed them. And the only way
I could get them to stay in  that box with a l l  that junk in

there was to take the stowage plug in  there out and put a l l

that s tu f f  in  there and you s tu f f  the foam plug back.  Keep

i t  in  there .  Joe Henry 's  got the idea for the rotat ing map.

He's got the right idea.  He's going to carry an overlay and

lay the map out on the CRT. There were a lot  of cases in

this postper iod stowage wherewe d i dn ' t  have enough room to

put s t u f f ,  so we jus t  crammed i t  in  there.  And I think for

a 5-day miss ion - I  think you ought to have maybe one or two

lockers for every 2 days. Like we could have used another

locker for stowage and waste stowage was real  easy for a

2-1/2-day miss ion .  So you ought to make them give you four

or five lockers for a 5-day m iss ion .  Like t he re ' s  no way

in the wor ld that you ' r e  going to get 5 days'  worth of chow

back into a 5-day thing. Even af ter  you eat a l l  the s tu f f

and you fo ld i t  up, i t ' s  at least  three times as b ig  as i t

was —- the package you took i t  out o f .  I ' l l  t e l l  you the

rea l  answer is  a trash masher.  But they won ' t  give you one.

A what?
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A trash masher. Remember we talked about a trash masher on
the vehicle? And put the junk in there and mash i t .

. Like we did on —- we d id that on Skylab.

Sounds like you need a couple of spare lockers.

I think t ha t ' s  the right answer. . . .

I think you ought to have three or four. We l l ,  we had one.

And could have used two.’

The question you have to ask yoursel f  is  do you want to waste

your l i fe  stowing gear and unstowing i t .  You are going to do

i t  and you are going to spend a lo t  of time when the ground

wants to ta lk  to you that you ought to be l is tening to them

and you w i l l  be down there stowing t rash.

But you know the trashbags that we got work very we l l  for that

kind of s tu f f .  I mean you just shove i t  down there.

They were going to have a b ig  wet trash storage area in  the ve-

hic le  but they never got around to i t .

Speaking of t rashbags,  whi le I am thinking of i t .  One of the

things that you end up with out of the te lepr inter is lo ts  of
excess t rash .  There are no snaps set up in  that area,  and

there are trashbags onboard. I would recommmend that you get

snap conf igurat ions set up over there where the te lepr in ter

i s  so you can j us t  use i t  to  p lace  spare paper .  I ended up

having to co l l ec t  i t  a l l  and then go put i t  in  the bag. I t

“would have been nice to have one handy.
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6.11 FDF STOWAGE

Most of the s tu f f  on the Crew Systems Deact was again j us t

get t ing the vehic le shipshape.  The only thing that I wanted

to  do was to make sure that I had the s tu f f  stowed on the

f l ight  deck that I needed on the f l ight  deck and the res t

of i t  is  extraneous. I wasn ' t  going to go to a l l  the prob-

lems of making sure tha t I had the books in  the right locker

and what have you.

Why did they give us al l th is?  I stowed the EVA- the one on

lower deck - j us t  put that in  the box and never looked at

any of that s t u f f .

6 .12  SEAT CONFIGURATION

The seat rea l l y  is almost configured i t se l f .  The only thing

you need to do there is  to turn on the 09 va lve. . .

And turn on your fan when you get up there and i t ' s  a l l  ready.

The fan i sn ' t  nearly as noisy.

Pressure control  system entry configuration. Well, my problem
was that I never checked a l l  those other valves we had reset

when the leak happened.

Yes, there was one thing that I wanted to note here.  I f  you

go under the Crew System Deact which is  at 4 :23 ,  you start

through here and c lose  the WCS door .

Hey, I ' l l  t e l l  you another bad thing about c los ing  the door

and doing Crew Systems Deact at that point in  t ime.  You are

4 hours away from the burn, you haven ' t  taken your c lothes o f f

ye t .  When you take those c lo thes o f f ,  you might want to make

a last -minute head ca l l .
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In real i ty ,  you would prefer to have that WCS c losed out af ter

you su i t ,

Or you might want to use UCD's from then on. That 's  what we
“ d i d ,  we had to use the UCD's.

6 .13  SNACK

The next thing that I have - we go down and build a snack. At

th is time I thought I was getting a l i t t l e  behind and I d i dn ' t
have time to do a l l  that .  There were cookies and cashews and

cheese and a slab of ham and some bread.  What I d id was pu l l

out the things for the ham so that you could n ibble on jus t

the meat i f  you wanted to  and put the other snacks up so that

~ we could s t i ck  them in  our f l ight  su i t  — and have them avai l -

able.  I think I ended up consuming the cashews and I drank
one tea whi le we were waiting for the Orbi ter and I drank

another one af ter  we got down on the ground.

I ate my cashews whi le we were s i t t ing there wait ing to get

out o f  the door o f  the veh ic le .

Hey, l i s ten ,  t ha t ' s  one th ing I d id  want to ment ion, John,

about day 2. I think John and I may also have ended up get-
t ing ourselves a l i t t l e  b i t  dehydrated on day 2. And, you

know, I normally drink a lot of f l u i ds .  In  the atmosphere up

there,  I 'm  not sure what the humidity was, i t  i s  re lat ive ly

d ry .  And a l l  of a sudden I began to fee l  tuckered. I rea l -

ized that I was rea l l y  th i rs ty .  I f inal ly  went down and

mixed up a couple of dr inks,  but I had already gotten myse l f

more th i rsty than I prefer to ge t .  I t  i s  j us t  a point  you

might think about .

Day 2, we were rea l ly  adapted to the whole business and we

weren ' t  paying much attention but we think we should have.
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Well, we moved the meal around where we d idn ' t  have anything

to eat or drink for quite a wh i le .

Yes, there were four burners. We ended up going a long time

between meals and that contributed a l i t t l e  b i t ,  but i t  wasn ' t

that bad. I t  was jus t  enough that I knew i t .

I backed both flows to about 980. I t  says 950 plus or minus

25. They were both running real high so I said, '"Maybe I ' l l
put them to 980 because when we f i r s t  got in  there,  they were

1040. "

6.14 SUIT DONNING

The next thing was sui t  donning. We were just about on the
t ime l ine r ight  he re ,  maybe a l i t t l e  b i t  behind. John and I

l i ke to get dressed sequent ia l ly  so we can keep somebody on

the f l ight  deck.

But r ight here you are over MILA, Bermuda, and Dakar and you
know that p lace in  the f l ight  p lan.  There is  no way in  the

wor ld that the crew i sn ' t  going to be required to copy some-

thing down. I t  is j us t  unrea l is t ic  to ask a guy to — What do

you do? I think you probably ought to make your f l i gh t  plan

up so that i t  i s  c lear  that one guy is  going to be su i t ing  up.

We l l ,  Pud and the guys did a good job .  I t  s t i l l  works out

okay.

I t e l l  you what,  C r i p .  We ought to look at those messages and

we ought to d i scuss  which ones we d id need so that they won ' t

do i t  again because I think there are a bunch that are j us t  of

academic in te res t to  read.  We sure don ' t  have time for  acad-

emic in te res t  in  that f l igh t  p lan .  We need some upl ink d i sc i -

p l ine on ho ld ing back messages of no va lue.  We had many of

those in  that t ime f rame.
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One of the things with a teleprinter that real ly kind of bugs
me is  that in i t ia l i za t ion  messsage. There are a whole bunch

of words there that you have to look at every time and try to

find out i f  that is of something of value. But when 1 fin-
ished up my su i t  donning and I thought I was gett ing behind,

I rushed up on the f l ight  deck. I asked, "What time is  i t ? "

I looked at the c lock and i t ' s  3:10 r ight on time and i t  was

time for the DPS conf ig.

Let me ask you something. Something that has always bugged me

in the s imulators is  not having a c lock downstairs reading the

same, as you could not see the CRT. Did you a l l  set your

watch to MET?

I set my watch MET and that worked out reasonably we l l .

I always thought that some kind of c lock down there that to ld

me what time i t  was - i f  you had to work down there for a long

period of t ime,  i t  would be good - l ike when you get in  the

middle of the su i t ing exerc ise ,  you are pressed for t ime,  you

would l ike to know what time i t  i s .  We l l ,  the only way I see

out of th is  is  to get one of these new d i g i t a l  watches that

you can s ta r t  in  MET or something l ike tha t .  Some of them have

the features where you can s ta r t  a countdown on them. And you

can put a countdown countup on them.

We got the su i t s  on and went through the middeck switch ver i f i -

cat ion .  Ac tua l l y ,  John came whipping through the middeck and

he d id  that wh i le  I was su i t i ng .

Did you f ind any of the switches out of p lace?

Yes, we d id but the — i t  was the PCS that I screwed up. Actu-

a l l y ,  I don ' t  think i t  made a d i f fe rence because the cabin was

so t ight  and d i dn ' t  need a i r  or  anything.
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6.15 PLBD CLOSING #

Configured the man i fo lds ,  c losed  o f f  manifold 5. We d id  that
with no b ig  dea l .  I s t i l l  think that i t  i s  a waste of time

‘but we d id  i t .  Configure for PLB door c los ing .  The door

closing th is day looked almost exact ly l ike i t  d id  on day 2.

I could not not ice any signif icant d i f fe rence .  Then we got

the rad heat sink ETR, which they had been wanting to  do.
Apparent ly,  there was s t i l l  some data they were a f t e r .  I was

a l i t t l e  b i t  worr ied due to the fac t  that d i dn ' t  have the PCM

recorder .

6 .16  FLASH EVAPORATOR PROPULSION

At th is time when we maneuvered to these at t i tudes and we had

these doors c losed and the radiators going - i f  you stayed in

PULSE, you 'd  quickly get o f f  a t t i tude because that o ld f lash

evaporator was throwing that veh ic le  around. So I f ina l ly  got

to  the top Sun a t t i t ude  and put the DAP in  AUTO p lus  or minus

2, and t ha t ' s  what we ended up with - going to AUTO held  i t  in

there .  And i t  would s t i l l  h i t  the dead band, which was 3 de-

grees and i t  hung in there.  I t ' s  fun maneuvering that veh ic le
around. And once aga in ,  when we got the a t t i t ude  - as soon as

you turn those star  trackers on, they would track the s ta rs  and

load them in the star  t ab le .  And the torquing angles for the

ver i f i ca t ion  were a l l  less than 0.03 degree.

I never d id see the fuel ce l l s  ever get below 30 V, never.

The s ta r  tracker doors c losed  in  about 7 seconds each.

Yes, t hey ' r e  pret ty  f as t .

They don ' t  make th is  12 seconds.  They make i t  7 to 8 seconds.
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6.17 SEAT INGRESS CONFIGURATION

YOUNG Pre-ingress configuration. Crip checked a l l  that s tu f f .

CRIPPEN Several t imes.

YOUNG Since we'd already checked i t ,  I knew there cou ldn ' t  have been

anything out of conf igurat ion.  Then we went back down there

. | and fixed that thing in  the head. I went in  there three t imes

to f i x  those valves and f inal ly  got them right so the ground

wou ldn ' t  ho l le r  at me.

CRIPPEN We also knew that we had the modi f icat ion because of the leak-

ing he l ium system on the l e f t  engine,  which was the very

stra ight forward change that they had set up on the te le -

p r in te r .  1 bas i ca l l y  f igured out what they wanted us to do

anyhow. When we get to the MPS 3 pos i t ion ing ,  we ' l l  br ing i t

| back upbecause we ' re  s t i l l  not sure we d id  everything exact ly

@® r ight  there,  but we d id i t  by the F l ight  Data F i l e  that they gave

us.

6.18 WCS OPERATION

YOUNG You ' re  sure r igh t .  I don ' t  think the WCS door holds any struc-

ture and I t e l l  you i f  we ' re  going to have women f ly  on th is

thing, they can' t  be modest because I don' t  see how you can
use that thing and stay healthy on a reasonably long miss ion

without taking every s t i t ch  you got o f f  and cleaning yourse l f .

CRIPPEN I t  would also be des i rab le  to have some deodor izer  or something

to spray around the head every once in a wh i l e .  I t ' s  rather

odor i f e rous .
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6.19 SEAT INGRESS

We went through that ingress conf igurat ion and we were very

comfortable as far as the time l ine was concerned. I fe l t
l ike we had plenty of t ime.  We were taking i t  n ice and easy

and I was hold ing up for the l-hour point before I turned on

the recorder ,  at which time I d id  so. I d id  that shor t ly

af ter  an hour and we sat down in  the sea t s .  We ac tua l l y

star ted to s t rap  into the seats when we came over the s ta te-  «

side and got a "seat  ingress go' because we knew we were
pre t ty  much in  good shape. I could have hopped out p re t ty

easy from where I was and we s tar ted to s t rap in  and, again,
I knew i t ' s  easier strapping in there than i t  is in  one-g.

Have any trouble mushing yourself  down into a seat?

Even when you ' r e  in  there,  you ' re  f loat ing up o f f  your seat a

l i t t l e  b i t ,  but once you get your l i t t l e  seatkit fasteners
snugged down, you ' r e  in .  I mean you ' r e  not going to f loa t

away.

And I ' d  l ike to emphasize that C r i p ' s  t r i ck  of leaving the
boots in  the boot spurs was the only way to do i t  because I

sure spent a whole l o t  of time trying to get my boots in  the

boot spurs - zero-gravity, cou ldn ' t  do i t .  And I think i t ' s

because you know how the boot spur i s .  To get your foot down

in  there ,  you have to back that thing back wi th  your foot

and I j us t  forgot  how to do i t .  I j us t  wasn ' t  making it.

I t e l l  you af ter  f lying the 104 a l l  that t ime,  I never could

put those spurs on.

That spring that keeps them in there is rea l ly  a toughie.

In  add i t ion to tha t ,  I j us t  d i dn ' t  l ike the idea of having

those b ig  boots on my feet  whi le  I was f loa t ing  around the
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cabin.  I f igured I was going to bump something and ac tua l l y ,

with the boots o f f ,  I was certa in ly surpr ised.  I don ' t  think

we ended up bumping any switches.

The other thing you were worried about with the boots of f  is

that you might hang up your bladder on something and tear the

b ladder ,  but you know I don ' t  think you ' re  going to do that .

How about bumping the hand control ler  gett ing in  and out of

the seat?

Oh, you ' r e  going to do that a l i t t l e  b i t .

Every time - t ha t ' s  why you leave the FLIGHT CONTROLLER POWER

OFF and t ha t ' s  why they ought to f ix  i t  so i t  doesn ' t  f i re

je t s  when you move the f l ight  control  power swi tch.

So on the way from an hour or so before seat ingress for the

ent ry ,  you were rea l ly  comfortable on the t ime l ine?

Oh, yes,  once I got to the point where I had my suit on and we

were up doing the DPS conf ig ,  D ick ,  from then on i t  fe l t  very

comfor tab le .

I t  ought to be relaxed because i t  may not be in  the real  wor ld ,

a f ter  you 've  been up there for some t ime,  equipment 's  going to

break and you ' r e  going to have to make some subs t i tu t ion ,  e t c .

I t ' s  in  th i s  area here where the ground, I th ink,  has got to

exerc ise  reasonable caut ion about how much of that s tu f f  w i l l

come up on the te lepr in ter ,  and I don ' t  think they did that

th is  t ime,  but i t  d i dn ' t  hurt us because we d i dn ' t  have any-

thing to do.
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6.20 RCS ISOLATION VALVE MALFUNCTION

When I got ready to configure back to RCS, that was when the
r ight  RCS tank i so la t i on  1 /2  talkback stayed barberpo le .  I

knew that Larry had data coming down that could t e l l  him
whether i t  rea l ly  looked l ike i t  was open or no t .  I talked
to MCC about i t  before I put i t  back in  the s i tuat ion where
we were feeding.  I t  turned out that the valve was in  good
shape and we went ahead and went back to GPC to stop the
dr ive on i t .

Yes, t ha t ' s  r i gh t .  I t e l l  you what that was almost l ike - a
sim, those guys rea l l y  d id  we l l .  You reported the thing,

Larry looked at the valve and EGIL was looking at the MCA cur-
ren ts ,  and you know i t  was one of those deals  i f  everybody

“ hadn ' t  been r ight on top of  i t  there ,  they could have gone

on for a day chasing back through.

They were gett ing signatures of these great p ieces of gear we

turn on.

I t e l l  you those guys were right on top of i t .  Every time
they ' d  see an ac current or something they d i dn ' t  understand,

t hey ' d  bug F l ight  and go back and they would general ly f ind
i t  and every now and then they 'd  - you may remember - when

they asked you.

Yes, t ha t ' s  good.

They could ident i fy when the food warmer was on and they
ca l l ed  that one r ight on.

6.21 OMS GIMBAL CALL

So that valve thing —- I thought they d id an outstanding job of

pul l ing that one together and coming back at me, s ince I was
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ready to come around the back way through the RCS crossovers ,

but i t  wasn ' t  necessary.  They gave us a couple of nav updates

and a preliminary "go" and John and I were both very careful

about making sure we had item 40 in, although the TIG time was
exact ly  the same. So i t  d i dn ' t  make any d i f ference.  Since

we'd had that gimbal problem, they said to burn secondary on

the r i gh t ;  I think there must have been a l i t t l e  misunder-

standing or ig inal ly ,  but we ended up burning secondary on both
engines.  We had i t  se lected and that was jus t  as easy to work

i t  that way.

That 's  what I thought they meant to do.

What Puddy wanted to do was end up doing the gimbal check on

the gimbal you were going to use, and what he intended to do

was use the primary on the le f t  and the secondary on the
r igh t .

So then you would go on and you do the secondary on the le f t

engine and the primary on the r ight engine.

When you d id  what you d i d ,  he was perfect ly happy.

6.22 APU PRESTART

Well,  we did APU prestart  coming up on Madrid and threw the
tank va lves,  and a l l  that came out exact ly as we expected.

1 and 3 had gray ta lkbacks.  Number 2 d i dn ' t  due to the cold

GG temp. That reinforced the fact  that we were going to have

to use START OVERRIDE to get the thing going.

When you got the "go , "  i t  was 86 percent .

Oh, yes, we had a lo t  of propel lant .

How much d i d we have when we hi t  the ground?
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TRULY 69  percent in number 1.

CRIPPEN 60 some-odd percent . . . . I think i t  was. I was s i t t i ng
there trying to monitor the usage ra te .  I t  was so low I

couldn ' t  see i t .

6.23 APU START

TRULY Cr ip ,  was there anything at a l l  d i f ferent  about APU star t  on-

orb i t?

CRIPPEN I t ' s  j us t  l ike an APU star t  any p lace.

YOUNG Sounded l ike i t, too .  We could hear or fee l  i t  or something.

CRIPPEN They gave us a "go" to s tar t  the maneuver out of the top Sun

at t i tude jus t  when we were going over LOS at Madr id.  We

almost - in  f ac t ,  we were in  at t i tude i t  seems l ike before

we went LOS. I t  was about 25 minutes ear l y .

YOUNG I t  was almost TIG minus 20, I think when they said maneuver

to att i tude right at Ascension.

6.24 DEORBIT BURN

CRIPPEN I d i dn ' t  have anything down at TIG minus 6 :30 .  I went ahead

to  START OVERRIDE and we had the recorder in  continuous record

so that d i dn ' t  make any d i f fe rence.  At 3 minutes,  the APU

star ted right up and I went: ahead at that point  and s tar ted

3. I f  i t  had not s ta r t ed ,  I was not going to s tar t  anything

else and hold the other two unt i l  TIG minus 5. Burn came

o f f  j us t  as planned.

YOUNG Nominal, man. The res idua ls  were one-tenth and t he re ' s  j us t
|

no doubt in  your mind that those OMS engines are going to work

good. They came and updated our prebank tab le  and we ' re  s i t t i ng
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there watching the stuf f  count down as you go through the 80-
mile no-go and then Cr ip says to me i t  was 85. We were already

past tha t .  So then you count down to where you can make i t

with a prebank.

6 .25  APU PROPULSION

You noticed that the APU's were torquing you. In fac t ,  i t  did
pr ior  to the burn, too.  We were a l i t t l e  b i t  out of at t i tude

preburn.

I t  s tar ted to pi tch around at 0.2 degree-per-second rate to-
ward the a t t i tude.  I think you ' re  going to have to do nothing.

A l l  you have to do is  j us t  s i t  there and wait and put i t  in

PULSE and the APU's w i l l  drive you r ight around to attitude.

We were at 0.5 degree per second when we got to a t t i tude cour-

tesy of the APU.

We ought to try i t ,  i f  we have enough data to  model  the thrust

a l i t t le  b i t  bet ter  out of the APU's from the f l igh t .

Did you get any r o l l ?

. +» « I d i dn ' t  no t i ce ,  but there must have been some.

I think i t  was mostly pure p i tch .

6 .26  FLASH EVAPORATOR PROPULSION

Yes, you were get t ing yaw and ro l l  out of that f lash evap in

high load and you might have gotten some ro l l  out of there be-

cause we we ren ' t  in  the right r o l l  a t t i tude . . . by a long

sho t .

Okay, so we went to 303 and then John is maneuvering to a t t i -

tude,  and th is is the quest ion I had for the system folks that
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CRIPPEN l i s ten  to t h i s .  We'd had something come up from Marshal l  jus t

(CONT'D) pr ior  to the f l ight where they had concern about the MPS He @®

iso la t ion  valve for each of the engines.  I don ' t  remember

everything that was assoc ia ted with that .  We wrote in  the

procedures to take the MPS He ISOLATION VALVE Bravo center and

r ight to OPEN to do the MPS repos i t ion ing.  The only point was

when we d id this, the le f t  one would nominally be open. Since

we had the leak on the system, the le f t  one was not open in

this part icular  case and I d id  not open i t .

CRIPPEN Maybe because they had the leak, they d i dn ' t  want to go ahead

and apply i t  to that l e f t  engine. I ' l l  go to our MPS fo lks

to make sure that they understood what i t  was that I d i d .  I

j us t  thought that maybe they a l l  wanted to go ahead and h i t

i t  with a l i t t l e  helium there but we d i dn ' t  do i t  because I

d idn ' t  have a procedure change to  t e l l  me to do i t .  We d i dn ' t

do any kind of forward dump. We checked our entry switches.

When I got to the seat pin I mentioned to you ea r l i e r ,  then

I went ahead and had to undo my le f t  shoulder strap to get @®

the p i n .

YOUNG And I d i dn ' t  and I have much shorter arms than Crip does and

I don ' t  understand that at a l l .

CRIPPEN I think we ' re  also d i f ferent  in  torso height .

TRULY Your shoulders are c loser  to your feet than C r i p ' s .

6.27 g-SUITS

CRIPPEN We d id not in f la te our g-sui ts . . . .

YOUNG And went through the Entry Switch Checkl is t  twice and I forgot

to check that mine would even in f l a te ,  which I rea l ly  fe l t  bad

about because I thought about i t  once, but something came up

and I j us t  fo rgot .  ®
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6.28 FLIGHT DATA FILE

I ended up start ing APU 1 as soon as I got AOS at Guam, which

is  about EI  minus 7. I went ahead and I c losed the vent doo rs ,

to ld Joe about i t ,  and got ready to s tar t  the APU, so . . .

we were pre t ty  c l ose  to  E I  minus 5 going into 304;  i t  was about

4:30 or something like that . . . I  was just  wait ing for John

to tweak a t t i tude .

And 1 was torquing, Cr ip .

Yes, and, in  f ac t ,  at this part icular point in  t ime,  I swear

I d i dn ' t  seem to feel  as much jo l t  out of the vehicle.

No, i t  did not j o l t .

6 .29  ENTRY HEATING

When was the f i r s t  time you fe l t  some kind of aerodynamic

pressure?

Wel l ,  I d i dn ' t  get anything that was obvious in  e f f ec t .  One

thing I d id a lso no t ice  was that I could see f lashes out my

r ight  window, which had to be je t  f i r ing ,  but the only way

to see them out that window was that there had to be enough

molecules to get some ref lect ion o f f  them.

Yes, when was that?

That was r ight a f ter  304. There were enough molecules at that

point that I was gett ing re f lec t ion .

I remarked on the f lashes,  but there wasn't very much f i r ing.

No, I mean, the je t  f i r ing was minimal, but you could t e l l  i t

was t he re .
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CRIPPEN I guess the next excit ing thing that happened was pret ty

soon we star ted picking up a l i t t l e  g low. I not iced i t  out @®

the l e f t  and r ight s ides before I not iced i t  o f f  the nose.

YOUNG Abso lu te ly ,  a l i t t l e  pink glow, l ight pink. And i t  was l ike

you were looking at a bunch of happy ions.  You d i dn ' t  see
which way they were go ing,  but i t  was jus t  a l i t t l e  g low,

jus t  a g low.  This started at about 330K f ee t ,  as I recall.

CRIPPEN Wasn't l ike streaks of f ir ing or anything l ike that.

YOUNG No, not tha t .  I t  was jus t  a glow l ike the data Tom Henderson
got me a f ter  we talked about putt ing i t  in  the SMS, i t  was going

to happen at EI  p lus 4 and th is was before that .  I t  was l ike

3 minutes 30 seconds that we s tar ted seeing that th ing.  So I

turned the camera on to get some p ic tures of i t .  The glow be-

came more pink on the side, and around the nose i t  s tar ted look-
ing l ike i t  was l ight orange.

TRULY You said i t  looked like i t  was standing o f f .

YOUNG You cou ldn ' t  t e l l .

CRIPPEN I t  was like i t  was the air outside that turned pink;  t ha t ' s

what i t  looked l i ke .

YOUNG Tha t ' s  a l l  i t  was. I t  was sor t  o f  orange in  the front and

pink on the s ide .  .

CRIPPEN And then shortly thereaf ter ,  I s tar ted not ic ing that we were

coming up on the terminator and the Sun was coming ou t .

YOUNG This was l ike at Mach 22 or 23 or something l ike that.

CRIPPEN But the terminator l ight  i t se l f  s tar ted wiping i t  out.
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Tha t ' s  how tenuous i t  was.

We were get t ing a l l  th is heating coming o f f  this machine, and

we d idn ' t  even see i t  because sunlight was just wiping i t  right
ou t .

I s  that r ight?

How long was i t ,  how long did i t  take you to get into the

sunl ight?

Somebody ought to look at i t .

As you soon as you get into the Sun, i t  d isappeared?

Yes, and, in  fac t ,  Crip cou ldn ' t  see i t  on h is  s i de ;  the Sun

was coming up on h is  s i de .  Before we started our r o l l  rever-

sa l ,  the Sun was coming up on his s ide ,  and he sa id ,  " I  don ' t

see i t  any more . "  I could s t i l l  see i t  out of  my side.

Mine was wiped out before we ro l led in.  I don ' t  know, i t  was

5 minutes or so.

I had a band of horizon over there where the glow was wiped

out but above i t  was pink, and i t  was beaut i fu l .  You look

at those 16-mm f i lms over there and there is  no pink. Real ly

p re t t y ,  and the camera could have gotten i t .

We ought to try to get the right kind of f i lm.

They need a camera pointing out that nose to take those p i c -

tu res ,  maybe your camera out the nose would have taken some

pic tures of i t .  I think you need a camera over on the side

away from the Sun to take some p ic tures of i t .
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What John d id was turn h is  on 2 frames per second for a wh i le

and the shooting . . . a l l  the way to Mach 4.

I shot at 2 fps to 80K and then went to 12.

Al l  he did was put this l i t t l e  "speed jobby" up, which is  a

l i t t l e  b i t  eas ier  to get to on the CDR's side.

That would be spectacular i f  you ever made a night entry.

I don ' t  think that kind of  . . . f i lm that we have w i l l  record

that personally.

But I t e l l  you, there are commercial cameras that you can get

in  there that have l ight meters on them that would do i t ,  that

would take good pictures of that kind of thing. I t  would be

more than academic engineering to see what those co lors  real ly

are because that t e l l s  you exactly what your outs ide temperature

i s .

We came up through a l l  the q ' s .

And I j us t  never thought i t  would wash out as soon as ~ you

know we were s t i l l  doing Mach 24 and we d i dn ' t  see anything
out there but the hor izon .

I t  sure is  a tenuous layer.  We probably were looking through

a thermal shock wave that supposed to be 4 inches th ick,  l ike

i t  says in  the hypersonic book. You don ' t  see i t ;  i t ' s  j us t

not there .

Surfaces were so l i d .  Somebody later  to ld  me that they could

see a l i t t l e  5-her tz  wiggle in  the th ing.
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6.30 AERODYNAMIC FLIGHT

The in i t ia l  body f lap trim was about 80 percent.  Let me talk

about the f i r s t  ro l l  reversal .  The f i r s t  ro l l  reversa l ,  the

Beta needle went a l l  the way over to the s ide ,  and 1 've  never

seeni t  do that before .  And that was 2 -1 /2  degrees or some-

thing.

What sca le  were you on, low scale?

No, I was on medium, and then we star ted the f i r s t  r o l l .  The

vehic le was ro l l ing at 6 degrees per second, and we got turned

over there and i t  stopped and overshot once and came back,  and

then it sett led down. I ' ve  never seen anything l ike that in
simulat ions.  I 'm  not sure that i t ' s  either good or necessary

to  r o l l  that f as t  into the f i r s t  r o l l .  .

This was the f i r s t  bank coming in?

Yes, f i r s t  r o l l ,  the one that happens at 255K f ee t .  Just  l ike

the guidance was absolutely nominal in  terms of the compari-

son. And the ro l l  angle that i t  p icks was a l i t t l e  steeper

than the nominal ro l l  r e f ,  comparing i t ,  and I don ' t  remember

what the d i f ferences were. Later on, in  the ear ly  part of

entry,  the r o l l  re f  computed angles were consis tent ly  2 to 3

degrees higher than what 's on that cue card. And then they
got to be r ight on, and they got to be about 1 degree less as

we came on down. My guess is the L/D is bet ter  up higher and

maybe a tad low, not hardly worth worrying about or maybe that

is  jus t  the granularity of reading the r o l l  ang les .

On that s t r ip  chart -— they had a s t r ip  chart that star ted at

track 11, when you came out of blackout and at that time L/D

was nominal.
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ENGLE They seemed to think that the whole system was overgained.

You could very eas i l y  tone the gains down.

YOUNG | I don ' t  see anything the matter with i t .

ENGLE We l l ,  one thing, that probably uses more RCS propel lant .

YOUNG D idn ' t  use any.

ABBEY Best thing you can do is  quit messing with i t .  No sense in

messing with success.

YOUNG I don ' t  see any overgain to me and every ro l l  reversal was right

on t ime, no overshoot, and i t  went r ight where i t  was going to

and d i dn ' t  seem to f i re very much RCS.

CRIPPEN From an onboard standpoint, there was no apparent overgain.

YOUNG Wasn't as much as there normally is in the simulator.  That 's

| a very subject ive statement. I t  jus t  d i dn ' t  feel l ike i t  was

as much. And when we were down to those low Mach numbers, i t

fe l t  so l i d  as a rock. You know we were pul l ing g's and i t ' s

the f i r s t  time we were ever able to look out the window. When

you ' r e  ro l l ing in a cer ta in d i rec t ion ,  the vehic le got up to

about 1-1/2 g 's ,  t ha t ' s  about a l l .  And you fe l t  l ike you were

f lying along a turning path .  In  the s imulator ,  you never fee l

that way. You never feel  l ike you ' r e  real ly  f ly ing.  You never

rea l l y  f e l t  l ike you are banking back and for th .  In  Columbia,

you d i d ,  you knew you were going back and forth on the ground-

t rack.  You could look out the window and see the c louds going

by and say, '""By go l l y ,  we rea l ly  are turning."

CRIPPEN John, correct  me i f  I 'm wrong, but the subsequent r o l l  rever-

sal  we got out of the AUTO. Looked to me l ike we were r ight

on the money.
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Absolutely nominal a l l  the way.

|

Right on, the f i r s t  one, Looked l ike i t  overshot on the rate
just  a tad.

That was the only trouble with i t .

I don ' t  know i f  ve rea l l y  had trouble with i t .  I j us t  never
saw that inert ia needle go a l l  the way up to the wal l  l ike
that . . . . No air  up there when you ' re  doing that turn and

tha t ' s  an iner t ia l  measurement, so why shou ldn ' t  i t  go out

there? Doesn ' t  amount to anything. q was 11 or something,
10 or 11 f i r s t  roll.

Then on down i t  was j us t  average.

Yes, and I think the maximum EAS we got up to was between

230 and 240 between Mach 2 .0  and Mach 1 .0 .

When 1 saw the drag a l t i tude come in,  we had a 2500-foot

er ro r .

6 .31  END OF BLACKOUT

We - somewhere around Mach 12, I bel ieve Rick was giving the

ca l l  to the CHASE, te l l ing  him the Mach where we were, and we

heard him so we ca l led back. Joe Al len said that was the

f i r s t  AOS ca l l  where we ca l l ed  him.

You think you could have heard earl ier than that?

We jus t  happened to hear him talk ing on the rad io .

He made a couple of ca l l s  pret ty c lose to each o ther ,  so that
was probably as ear ly as you could hear him.
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ABBEY When did we have 10S with you? What Mach number?

YOUNG Out of  Guam, as we went over the h i l l  a t  Guam, we s ta r ted  to

get s ta t i c  in  there.  I don ' t  know whether that was bad comm
or what in the earphones. I think i t  was the beginning of
blackout .

ABBEY Was LOS j us t  about on that ca l l ?

CRIPPEN EI minus 2 or 5. I understand we made most of the entry on
UHF as far as comm was concerned.

The TACAN data - I 'm  trying to remember exact ly where we

locked on. I thought we locked on reasonably ear ly .  I t  was
somewhere around Mach 7.

6.32 ATMOSPHERIC FLIGHT

CRIPPEN I talked to Mike Co l l ins  th is morning and he said i t  looked

like about a degree of bearing b ias .  I t  was probably coming
off the s ta t ion .  When we came in overhead,i t  looked l ike
i t  c leared i t se l f  up. I t  was somewhere around just a l i t t l e
b i t  more than Mach 2, I s tar ted feel ing a l i t t l e  bu f fe t .

YOUNG Now actua l ly  the buf fet  was worse in  my opinion from about
Mach 1 to about 0 .85.  Rea l l y ,  j us t  s lowly  increased,  and i t
was rea l l y  very so f t  down there .  We were j us t  f l y ing s t ra igh t

and leve l  and,  a l l  o f  a sudden,  th is  bu f fe t  s ta r t s  picking up

and picks up and about Mach 1, i t  wasn ' t  at i t s  wo rs t .  I
thought the worst  buf fet  was at 0 .95 ,  but I was on nav. I
wasn ' t  on a i r  da ta ,  so maybe there was something wrong the re .

Then i t  came on down to 0.85 and s ta r ted  decreasing a l o t ,  and
then about 0 .6 ,  i t  was a l l  gone. There was j us t  no buf fet
involved in  the res t  of the f l i gh t .  Yes, you know Cr ip  and I
thought maybe i t  was because we had the speed brake out or
something.  You know that I took over at 4 .8 ,  or whatever i t
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was, and then i t  did that ro l l  reversal,  interrupted the ro l l
reversa l ,  interrupted again at 2.

I d i dn ' t  know he gave i t  back to i t .  Al l  of a sudden, I came

through Mach 1 and we were about to . . . the hatch.

Yes, I mean i t  was f ly ing so smooth. We did have sunl ight  in

the window a l l  the way down, you know when you ' r e  pu l l ing  one-

g, i t  s ta r ts  fee l ing l ike i t ' s  a l o t  more than one-g to me.

Cr ip  says he d i dn ' t  not ice i t .  I t  was no trouble at a l l  to

keep your hand up to keep that Sun out of your face.  I f  you

d idn ' t ,  you cou ldn ' t  read the tape meters or your instruments

but the cathode ray tube over there d i dn ' t  have Sun on i t  so

that you could read that the whole t ime.

Was i t  re f lec t ion of the su i t  off the instrument, or was your
v isor  giving you some problem, too?

There was a l i t t l e  b i t  of ref lect ion in  the visor and the Sun

was sl iding in.

You saw the coas t l i ne?

Yes, at Mach 7, you came across the coast l ine and I could look
down to j us t  south of Vandenberg. There the clouds below that

down to L .A .  Through the San Joaquin Va l ley ,  i t  was c lear as

a bell.

At Mach 4 .8 ,  we do the ro l l  reversal .  I looked out and sure

enough, there was Bakers f ie ld .  Past Mach 3, there is  good o ld

Lake I sabe l l a .  You know darn we l l  you cou ldn ' t  have been any-

where but r ight  on.

You took over about Mach 5?
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About 4 .8 ,  4.8 is what i t  should have been. We f lew out there

about 3.8,  r ight on t ime.  I went on ai r  data shor t ly  a f te r

I put the probe ou t .  I put the probes out at  about Mach 3 .8

as usual.

And I was rea l ly  surprised because I thought these probes on
that b ig  b lunt-nose supersonic - would jump pre t ty  good. I d id

the MPS hydrogen purge, and we only opened up the pneumatic he-

l ium i so la t ion .  We d i dn ' t  open up the l e f t  s i de .  I t  came to

2.9 .  We went on to check the HYDRAULIC LANDING GEAR ISOLATION

VALVES. They were recessed and I cou ldn ' t  lean forward far

enough. I j us t  cou ldn ' t  get up far enough to see them. I for-

got to give John h is  ca l l  for h is  FLASH EVAPORATOR OFF.

Somebody ca l led  us because - -

Joe ca l led  him about 65K and to ld  us to get i t  o f f .

How did i t  look coming in  over the f i e ld?  Did i t  look l ike

you were high?

I looked out there and I said we must be about r i gh t .  You
could see everything, and you knew that we were at that a l -

t i tude where we were supposed to be and there was no doubt

in  your mind you were doing the r ight th ing.

I rea l l y  had the impression of real ly s lowing down through

that po in t ,  I rea l l y  fe l t  l i ke ,  man, we ' re  slowing fas t .

Now we'd l ike to — When the rudders came on, I 'm  going to

rea l ly  hawk i t  for a i leron rudder force f i gh t .  1 looked over

there and I looked back and i t  was Mach 3 and there was th is

two-tenths ai leron tr im. No ai leron rudder force f ighting -
probably has never been one.
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I t  looked l ike that tail started getting effect ive about Mach
10.

Yes, I think i t  d id .  I think i t  i s  ef fect ive way out there.

We heard CHASE ca l l  "tally-ho."

Good comm with Jon.

I always - have a lo t  of trouble flying HAC in  the simulator,

this is  rea l l y  easy to f l y ,  this was just  l ike the STA. Put

i t  in  bank and you can f ly  i t  r ight around the HAC. You f l y
i t  l ike a regular a i rp lane,  but the simulator doesn' t  do i t
as well.

Just prior to about the last  15 or 20 degrees in the turn com-
| ing on the HAC, I went ahead and switched over to approach and

MLS. We were just about ha l f -a-needle 'swidth above the gl ide
slope on MLS and by the time we got down to f ina l ,  we were on
i t ,  the PAPI l ights were in the middle.

I t  was so calm there,  speed control was real easy, and I kind

of got behind i t .

I t  jumped around a l i t t l e  bit.

But not as much as i t  does in  the STA, for example.

You see the jump in the error needles when guidance switch-
ed to MLS?

Yes, I d id  . . . i t  was a b ig  jump on for a long t ime. The

gl ide slope goes o f f  somewhere. Why does i t  do that?

We l l ,  i t ' s  j us t  a sca le  difference.
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YOUNG We l l ,  i f  you were in  the weather coming through there and a l l

of a sudden your needles went away, you wou ldn ' t  want to move

the Orbi ter  un t i l  they d id  come back. We were a l i t t l e  slow

at 3000 f ee t .  We were about 282 - somewhere along in  there,

shooting for 285. I know that L/D is better than we simulated.

I know i t  1is.

CRIPPEN e + oo I deployed the gear about 275 and, boy, they rea l l y  snap-

ped down - at leas t  i t  seemed to me, they were down in  a lo t

less time than they had in the simulator.  Airspeeds d i dn ' t

bleed as smooth to me as I see in  the s imulator.  There were

a couple of jumps.
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7.0 TOUCHDOWN.AND EGRESS

What was your airspeedat  preflare?

That was what I was saying i t  was. Coming through 3, i t  was

about 282, we tucked the boards in  at that po int ,  and I don ' t

know what i t  was when we started back on the s t ick .  The max

was somewhere up around 305 or something like that.  Like by

putting the speed brakes in  and taking what you go t ,  now they

oughtto be able to te l l  us when i t  real ly is or something and
find out and get the model right and i t  sure is super.

7 .1  LANDING

Before I mention that ,  I have to ask you, d id you think that

i t  was an awful long ways before the nose came down?

Yes, as soon as we got to where they sa id ,  they kept saying 5,
4, 3, 2, and then the thing kept going faster and faster.  And
then when we got down there in  ro l lout ,  oh, man.

« « «» he held the nose up to 165, and started i t  over, and i t

d id  seem like i t  accelerated.

Oh, i t  gets fas t ,  when you get down to here, i t  doesn ' t  make

any d i f ference,  you know those elevons are driving themselves

up and then just  bump.

AndI reached over and got the WONG switches.

‘ I 'm  sure we landed long because we were so fast when we came
around the corner.

« + « about 2000 feet past. John hardly h i t  the brakes at
a l l .  wo Th  | | |



YOUNG " I t  fel t  good, I don ' t  think I hit  them very hard and we
stopped out there by Roland.

CRIPPEN We got stopped and 1 was trying to get John to calm down.

YoUNG Man, I te l l  you, I 'm  not calmed down vet JEN

CRIPPEN Got the APU's shut down.

YOUNG I sure liked the idea of doing that - shut the APU's down.

CRIPPEN ~ We got the APU shut down, we got the ET door open and started
doing the RCS safing . . . .

"YOUNG I sure like the idea of doing that right away and not doing
that loads tes t .  

| 
|

CRIPPEN « + « a l l  that worked out ,  reasonably wel l  . . . . We did the
DPS transition and, sure enough the BFS did not go to OPS O.
I t  would give me an il legal entry.

~ TRULY Well ,  t ha t ' s  when I was going to ask you about the WONG
switches.

CRIPPEN You don ' t  even need to do this OPS O. I t ' s  not even a re-
quired . . . but i t  d id not fo l low; why i t  did not fol low, I
don ' t  know. But you would rather not be able to go OPS O than
to have to go to OPS O when you don ' t  want to .  We did that,
and purged and i t  worked okay, and a l l  the rest  of the stuf f
went c lean,  and we ended up having to wait a long time and
that was what I had anticipated we would have to do.

YOUNG Wel l ,  and I got messed up on this postorbit  checkl ist thing
here.  I forgot the APU heaters back there in  the back of the
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bus, but I was running around back there. Couldn' t  get the
convoy on the 282.8, they said they could hear us but we
couldn ' t  hear them. Why don' t  they give the convoy
298.6 (or whatever i t  is). I f  I've hurt anybody's feel ings

about anything I said during the time that I was getting
ready to egress ,  I don ' t  remember i t .  They said there

was t i le  damaged on the nose wheel door. I looked at  the
bottom of that thing and I d idn ' t  see anything.

I d idn ' t  see anything.

I d idn ' t  look at the nose wheel door per se. I looked at a l l
the bottom s tu f f ,  i t ' s  really in good shape. Deke said i t
was about an 8-inch-long gouge. |

7.3 EJECTION SEATS

Comm with the convoy d i dn ' t  work on 282.8.  On this thing, I
could not put my pin in whi le I was sitt ing in the seat.
So I got out of my seat and pinned i t .

Did you activate the comm on middeck down there?

Yes, I crawled down there. I had my lightweight headset.

Oh, you just  plugged i t  in  down there.

Yes, plugged i t  into the payload special ist  stat ion down
below.  When I accidental ly went to move ammonia controls

o f f ,  I accidental ly went back on to secondary A and they
ca l led it.

I just  remember one other thing I want to back up on. Some

place during the f l ight ,  they had me on the ET door come out
of the GPC manual and go back to GPC which safed the other
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switches, which protects against some kind of a fail-on con-
di t ion - which is  a good thing to do.

There's a big delay between the time that we got a l l  our
switches thrown and hatch opening. I s  i t  going to take them
that long to do a rescue or something? Those guys ought to
pract ice gett ing up there and gett ing those things done a l i t -
t l e  fas te r .

I d id want to mention on hatch opening . . . might have said
i t  already,. we were overpressure there in the cabin by several
tenths of a psi  when they cracked the hatch, i t  really came
down, your ears really popped.
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8 .0  SYSTEMS

8.1  THERMAL CONTROL

Too cold the f i r s t  night . . . .

Somebody needs to understand that valve . . . the thermal

contro l  va l ve .

So I guess with the exception of having a "stuck on" tempera-

ture ind icator ,  there were no other comments.

That would help people to understand what the actual tempera-

ture is  around the cabin.

« « « « But the t i l e ;  we talked about the OMS pods.

The aft portion of the windows had a chip out that we could
see.

And t i l e  of f  the OMS pods, we knew about. The radiators,  we

talked about the rad ia tors .

Flash evap worked we l l ,  ammonia boi ler  worked g rea t .

I think we got the model problems, the way i t  worked in  the

s imula tor .

Cr ip ,  I forgot .  Did you not ice those t i l es  on the windows?

Was that during ascent that that happened?

I t  probably happened during ascent.

The thing they d id  find and that those guys commented on was

that Friday through Sunday the windows star ted to get that

sa l t  spray on them.
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I thought Sunday they were reasonably c lear .  I mean, you have
to have a l i t t l e  b i t  of that ,  or a l i t t l e  more junk than they

had on Fr iday. S t i l l ,  when we l i f ted  o f f ,  the windows were in

“exce l l en t  shape, I thought.

8.2 PURGE, VENT, AND DRAIN

John commented about the vent doors. They ought to go through

and take a look at the da ta .  I f  we could f ly entry with the

doors open, we should do so. As far as cycl ing the doors -

works okay.

8.3 LANDING AND DECELERATION

I think what I was impressed by was the decelerat ion that oc-

curred right a f te r  we got the nose wheel on the ground, that

vehic le real ly slowed down there. And I hadn ' t  done anything
with the brake; i t ' s  just . . . .

I t  has lo ts  of drag.

Yes, real ly.  I had never thought about that before .

I think we were jus t  talking about . . . the fact  that the

nose was leaning forward. And they make you think that you

were decelerat ing.

Is  that what i t  is ,  you think?

We talked about that a b i t .

The thing about our landing is  that there was a braking in  the

FTO r ight  there.

That 's  r ight . You guys never real ly kind of coas ted .
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I ' l l  te l l  you what. I thought that nose wasn't ever going to
stop dropping. We were looking right at the sand.

" I ' l l  te l l  you what. I ' l l  be glad when they go through with
the extended nose gears.  I ' l l  be glad about that .

Are they going to do that . . .?

We l l ,  i f  you ' re  going to f ly heavy payloads and not break the
main gear ,  you ' re  going to have to do something like tha t ,

when the elevons are trying to keep everything up.

8.4 ORBITER/ET/SRB SEPARATION

1 guess the SRB's were quite a b i t  more dramatic as far as the
amount of flame that was warped around the windscreen.

There are no vibrations or noise.

On ET sep, d id  you hear anything?

Only way I knew ET sep occurred was when my main engine l ights

went ou t .

I rea l ly  feel  l ike that .  Based on the test  that we ran at the

Cape, we wou ldn ' t  fee l  anything, because there you are ,  down in

zero gravity and your feet  a ren ' t  on the f loor ,  so you don ' t
have feedback.

I t  was about l ike I expected, rea l ly ;  both John and I were s i t -

t ing in  there when they tested i t .

I t  fe l t  like somebody was hit t ing you on the bottom of your
foo t .
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8.5 HATCHES AND DOORS

CRIPPEN ET doors work super . . . . They c losed  up jus t  l ike they

were supposed to .  We talked a l i t t l e  about wanting to change
‘ t he  procedures to go back to GPC so the manual port ion is  de-

activated . . . make sure that we got those procedural changes
« « « « We never did act ivate the ones that were associated
with the air lock and we real ly  d idn ' t  even bother the one that
was assoc ia ted  with the s ide hatch .

YOUNG | The f i rs t  check I made was when I went down there in  the
thing before I went into middeck to look and see i f  that s ide
hatch was in  fact latched and locked. I think they s t i l l  have
a safety system on there with the measuring device that tells
that i t  i s  locked. That t e l l s  us the latches are la tched.
What do you ca l l  that? Some kind of microswitches in  there.
Because they have to deactivate i t .  Before they pu l l  the . . .
and I would be curious about whether they do i t  or no t .  I 'm
going to ask them about that and the plan to take i t  o f f  on
one of the subsequent miss ions.  And I 'm  categor ical ly  and un-
equivocal ly against tha t ;  because i f  anything happens to  that

door, i t ' s  real ly bad and you always make sure that door i s
locked before you do anything.

ENGLE Why would you want to take i t  o f f?

YOUNG Because once you 've done i t  once or twice,  then the doors are
always going to be locked. They always do the procedure right
every t ime.  They don ' t  ever have a new man come along that

has never done the procedure be fore ,  that messes up l ike we d id
in  Apol lo  on two d i f ferent  occasions where we got the a l t i tude
chambers depressur ized and the hatch came open. So . . . and
I mean they had to go some pressure to get i t ,  more than any
2 ps i ,  as I recall.
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I want to go back to the payload bay doors .  I think they are

pretty much covered but I jus t  want to say one more time . . .

the payload bay doors worked just about as nominal as anything
could work.

8 .6  HYDRAULICS

APU's - we've been through that and only had that malf associ-
ated with the cooling on APU 2 and the . . . . I d i dn ' t  know

we had a secondary control on that.

I d i dn ' t  e i ther.  And I don ' t  think tha t ' s  in the simulator, is
i t?  The secondary control?

No, when the heater f a i l s ,  apparently there is another control

level .  And i t  controls like around 100 degrees.  At leas t

t ha t ' s  what they were tel l ing us and t ha t ' s  what i t  appeared

t o  be .

They said don ' t  worry about i t  because i t  is going to be con-
t ro l led by the secondary system at 100 degrees.

8.7 CREW ESCAPE

Everything works okay.

Yes, strapping in a l l  of that works f ine.  And we talked a l i t-
t l e  b i t  about that ear l ie r ,  about trying to get those seat pins

down between the knees and the one on the s i de .

8.8 ATMOSPHERIC FLIGHT SURFACES

You notice no osc i l la t ion.  D idn ' t  notice i t  in the simulators,
no force f ight.

Everything works just l ike you want i t .
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YOUNG No osc i l la t ion .  You know, I knew there was going to be some

wiggle there because we had never seen anything that d i dn ' t  ®

wiggle. There was no wiggle.

8.9 PROPULSION

CRIPPEN | Wetalked about the prop system. I guess there were a couple
of po in ts . I made with respect to not isolat ing mani fo lds.  I

think we need to  get the simulator to re f lec t  the high pres-
sures we ' re  f ly ing with today. I real ly  would l ike us to go
back and evaluate completely iso la t ing the manifold when we
are doing cross feeds and interconnects.  One time procedural ly
I messed up . . . and I think that i t  is  an unnecessary r isk
as opposed to the r isk  of having the tanks momentarily

in terconnected.

YOUNG I ' l l  t e l l  you. I hope we don ' t  ever have to run where you

are shutting off  this RJD and that RJD because a l l  i t ' s  ever
done was get you with jet- fa i led-on indicat ions.

TRULY This business with iso lat ing the manifolds is  nothing new.

CRIPPEN I j us t  quit arguing with the fo lks .  Figured I ' d  j us t  try to

do i t  very carefu l ly  - and even so, I s t i l l  messed i t  up

once. I t  was lucky I d i dn ’ t  get a je t  f i r ing.

How about the main engine. We talked a l i t t l e  b i t  about the

manifold tank iso la t ion valve,  and the b ig  RCS thrusters are
rea l ly  b i g .  . . . run verniers as much as you can. I highly

recommend that we add the secondary vernier system on th is
b i r d ,  they rea l ly  ought to  be working to have that.

YOUNG Yes, another set of verniers would be i dea l .  You never have

any occasion to maneuver or t ranslate fast  up there on-orbit
unless you are rendezvousing or escaping from a loose tumbling
pay load.
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8.10 GN&C

My question is ,  why does the f i rst  stage lob so much and why
i sn ' t  i t  optimized for performance?

I heard that we f lew a nominal NZ p ro f i l e .  They think they

. have the wrong pitching moment on the b i rd .  I t  t r ies  to f ly

a spec i f i c  g -pro f i le .  I t  maneuvers to get that g -pro f i le .

In  this case, ‘ i t  was trying to pu l l  the nose high to get the

moment. I heard the SRB's were l-percent hot .

What is  the NZ prof i le?

I t ' s  the load re l ie f  prof i le  that was put in  there for NZ and

NY. I t ' s  designed to always f ly a certain g-prof i le .  I f  you
deviate from that g -pro f i le ,  i t  maneuvers to get the g -p ro f i l e ,

and i f  you have an absence of the thing giving i t  to you, i t

w i l l  do whatever is  necessary to get i t .  I t  wi l l  create the

load «. . . .

Okay.

And i f  pitching moment were evaluated wrong on the th ings,  i t

was trying to pull the nose higher in  the ai r  there to get the

moment, apparently —- at  least  t ha t ' s  one explanation of i t .

I s  that what caused the pitch error needles to be o f f  scale?

Well, i t ' s  okay to l o f t ,  bu t I mean that pitch needle was sa t -

urated long af ter  max q and that vehicle d i dn ' t  ever come back

down of f  there,  and I know we ' re  high at SRB sep. In  f ac t ,  I

heard we were 5 mi les high at SRB sep, and i f  you ' re  going to

move something as b ig  as that on f i r s t  s tage ,  5 extra mi les

up in  the a i r ,  you have jus t  dumped considerable performance.

Although we got the PRESS early.
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Yes, but . . . .

I t  real ly converged in  a hurry in  second s tage.

I 'm not sure you shouldn' t  close the loop a l i t t le  earlier,
somewhere or another to get performance. On the f i rs t  entry
bank in i t iat ion,  I ' d  be curious as to how much control margin
the Columbia had. How stable the Orbiter appears to be hyper-

sonical ly.  I'm wondering i f  maybe we shouldn ' t  investigate
using no yaw je t s  on some of the res t  of the f l ight and entry,

and maybe bring them back on-line during that p lace where we

have low maneuver margins, l ike at Mach 5 on down. You could

at  least  put a ro l l  maneuver in  there and no yaw to make sure

that i t  worked up there in  the low q region . . . .

But i t ' s  a lso true, John, i t  i sn ' t  l ike a control system, at

least  l ike before . . . i t  worked like a champ.

I t  sure did,  Bob, and I 'm saying i t  worked so well  maybe we
can get away with no yaw j e t s .

I don ' t  know. What would you want to do i t  for unless you
los t  them?

Because you don ' t  need to keep your RCS margin. You know I 'm

talking about downstream miss ions.

You can reduce your RCS margin. . . . although 900 pounds -
that i sn ' t  much.

We were set t ing aside a budget of  something l ike 2200 pounds,

so a l ready,  i f  we want to we can bring that down lower. 1

wouldn ' t  run of f  and do any of these things right now. I ' d
have some more f l i gh t s ,  because something could be d i f ferent

later that we hadn ' t  thought about,  such as an o f f se t  c .g .
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I think that is true, I think you have to  keep things biased
in  a conservative fashion . . . . Some of those PT I ' s  and

ASI ' s  that have been planned have got to use more fuel.

8 .11  CAUTION AND WARNING

Caution and warning?

We had a l i t t le  late- f l ight  situation with respect to l imit
~ changes on OMS pressures,  and so forth,  but a l l  that worked

f ine,  assuming they w i l l  probably c lean i t  up a l i t t l e  b i t  for
our second f l ight .  I guess there was one there I s t i l l  don ' t
understand, the MPS manifold pressure C&W. For the MPS, when
we d id the inert ing, I got the manifold pressure which is  set
at ze ro .  Matter of  fac t ,  I 'm  not sure why we even have a low

side C&W for that . . . . Somehow I was thinking that would
be corrected so that we wouldn ' t  get a hardware caution and

warning, but we d i d .  And i t  looks to me like you w i l l .  Other
than that Friday incident with the DPS, that did work we l l ;
there were a couple of minor things, I guess, which we've
talked about.  One of them is the freeze-dried procedure asso-
ciated with af ter you've done the dump, making sure a l l  the
str ings assigned to the GPC 3 are the freeze-dried GPC. The
most we had in  the case of CRT assignment was apparently a l i t -
t l e  b i t  of confusion between ground and us as to what GPC was
driving CRT 3. The other BFS af ter  landing d i dn ' t  take i t s
transi t ions to OPS 0 c lean.  We'd seen that p re f l i gh t ,  and to
the best of my knowledge, I gave i t  both WONG signals so that
- we l l ,  I never thought that was the problem.

8.12 ORBITER INSTRUMENTATION

Orbiter instrumentation. We had the one signal condit ioner
c i rcu i t  breaker pop. A transducer quantity on water supply
tank, Bravo, that we had dropping in  and out .  Breaker for
the power fuel ce l l ,  that worked like a champ. There was one
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CRIPPEN measurement on the main Charlie back a f t  that I think the

(CONT'D) amps were reading too high. They told us about that.

YOUNG | What was the e lect r ica l  load on ascent?

CRIPPEN 25 k i lowat ts .

YOUNG They to ld us i t  was going to be about 27. And on entry i t

was 19? |

CRIPPEN That was about the max I ever saw.

YOUNG We'd been running 22 or 23 in  the simulator.

CRIPPEN « « + « Wel l ,  i t  means we could probably reduce so much of

that powerdown s tu f f .  How much you want to go through that

pr ior to your f l igh t ,  I 'm not sure . . . .

TRULY I know somebody that would go through i t ,  but I don ' t  want to

YOUNG We could s impl i fy  those procedures considerably by not having

to turn on and o f f ,  and then having to turn everything back on

again . . . .

8.13 ENVIRONMENTAL CONTROL AND LIFE SUPPORT SYSTEM

CRIPPEN .

short ly  a f ter  we got in  zero-g,  that was evident.

. ECLSS . . . . We d id  have a lot o f  trash in  the cabin

lec ted by the fans.  I think you need to nominally schedule a

fan c lean ing,  and we talked about that on the f i l t e r .

I t  was co l -

YOUNG Be interesting to see how much the f i l ters  in the avionics bay
are c logged,  t oo . . . .
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Somebody is  going to make sure they review the contents of the

vacuum cleaner?

I don ' t  know. I 'm hoping co  oe

We ought to mention i t  to them . . . .

The head failed.

Yes, I guess basical ly  i t  looked to me like the blower was
degraded even more than I expected i t  to be when we in i t ia l ly

star ted out .  Probably should have a l i t t l e  more suct ion on i t

and i t  seemed to degrade f inally to the point where i t  was not

col lect ing at a l l .

Should you look at improving the whole system or just  fixing

what you 've got? You obviously are going to f ix that door .

Yes, the doo r ,  the latch was hanging up on i t  a l i t t l e  b i t .  I

don ' t  know of anything that we could do that would improve a

system l ike tha t .  Now I 'm  not saying you would be smarter to

get some experience with this system and try to make i t  work

r igh t ,  rather than going out and trying to add some spec i f i cs

to i t  r ight now, as far as the design we've got . . . . I

don ' t  know what you could do.

I ' l l  t e l l  you one thing. I f  you have seven people on the

Orbiter and the thing qui ts the second day, you ' re  going to

have a real  mess.

You ' re  going to be coming home.

We l l ,  I think we ought to point that out .
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8.14 SMOKE DETECTOR AND FIRE SUPPRESSION

How about smoke detector  and f ire suppression?

Tha t ' s  one o f  your favori te sub jec t s  now.

Sensor A f l ight  deck le f t  l ight never did come on. Sensor A

cabin l ight was intermittent. I pul led a l l  the c i rcui t  break-

ers and ran a l l  the t es t s .  Reason why I d i dn ' t  t e l l  the

ground is  because I d i dn ' t  want to go through a l l  the s tu f f
they 'd have. gone through i f  I ' d  told them. Sorry I d i dn ' t .

8.15 COMMUNICATIONS

« « « « In  your communications, UHF for reception, our recep-

t ion was excel lent a l l  the t ime.

« « « « I never heard anybody, I d i dn ' t  have any extraneous

ta lk .  |

« « « « You claimed you heard somebody once on UHF?

One night I heard somebody talking that might have been on

UHF, but I don' t  know.

I real ly think the program ought to consider trying to get a
UHF antenna on the top of the vehic le . . . .

Just l ike in  ALT and i t  won ' t  burn o f f .  I t  could be made out of

the same stuf f  . . . and put right between the overhead windows
— a UHF b lade antenna.

How was the simul UHF S-band?
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CRIPPEN There was a small barrel e f f ec t ,  there was one stat ion i t  was

® worse on. I don't know right now which one i t  was, but even

that they got c leared up. Teleprinter was good, there were a

| couple of minor things assoc iated with i t ,  that padding they

put  on the door for sound insulat ion.  They . . . f ixed i t  so

you cou ldn ' t  shove the paper under, the front door mounted cut-

t ing ba r .  Most of the print was good. There were a couple of

instances that some of the numbers were hard to read . . . .

- I t  was mi ld ly  no isy .  Even with the thing shut up, you could

te l l  you had the teleprinter on.

YOUNG And i t  is unacceptable for loading and unloading.

CRIPPEN The l i t t le  s lot  is not wide enough to insert the paper.

YOUNG Widen i t  or make new paper or do something.

PS  ABBEY Speaker, microphones versus headsets .

CRIPPEN I l ike the speakers in  certain condit ions because you are run-

| ning around, but they squeal i f  you use the microphone some

place e lse . . . when you turn i t  up to a reasonable leve l .  I

think the real  answer to  a l l  that i s  a cord less  headse t .

YOUNG We went over there and tr ied that thing out and i t  real ly

- works we l l .  You can carry your other comms as a backup thing

in case i t  breaks. The wi re less mike w i l l  do away with the

cords .  We need to  make sure the earpiece and microphone are

firmly located on the head. I wasted more time reaching for

the microphone to posit ion i t  than was reasonable.

CRIPPEN Because I 'm  not only talking about the interference of the

headset and the mikesets. I t ' s  the keeping up with the wires
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YOUNG We l l ,  the thing I ' d  worry about that ought to be looked into }

i s  that you ought to run a pref l ight tes t  in  the vehicle with 4

a l l  the equipment powered up to make sure the wi re less mikes |

|

doesn ' t  have EMI interference with the vehicle.
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9.0 VISUAL SIGHTINGS

We've talked about visual sightings, shedding from the ET

i n  ascen t .

Fire coming around the vehicle at SRB sep. Material coming

down the sides of the vehicle as you come on to orbit.

Talked about entry, water dump coming out - very v i s ib le .

Talked about the glow on entry . . . .

I wonder what that range safety system hold we had was

about. Remember that, we had a range safety system hold
for 55 seconds during count.

Two airplanes out there.
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give the crew an o f f ice  in  bui lding 5 and keep people from

10 .0  PRELAUNCH PLANNING: HEALTH STABILIZATION

We don ' t  need any heal th-stabi l izat ion program, these guys

are healthy . . . make i t  an operat ion-stabi l izat ion program, §

bothering them the week before launch and t hey ' l l  be just  as %
happy. They don ' t  have to s leep in  those t ra i l e rs .  That

jus t  takes a lot  of t ime and money and doesn ' t  keep them any

healthier. They've been training on this thing for 3-1/2 oe

years and to put them in  quarantine a week before f l ight  is

an unnatural act,  i f  you ask me - and I ' ve  been in a whole
bunch of f l ights — and in the last  two of them, I ' ve  been put
in  quarantine. I t ' s  an unnatural act .  That 's  my opinion of
i t .  I mean, we d idn ' t  do that before,  we had an operational
thing where we gave the guys an of f ice over in another build-
ing and we set a l imited-access contact.  We had a l i s t  of

people who could go and talk to them. We did this in Gemini
and Apollo and i t  worked just f ine.

And t ha t ' s  a good idea. There were some benef i ts  that came

out of the health stabi l izat ion in  that sense. The fact

that you were more inaccessible made i t  harder for those
guys to keep from running in  the hall.

They won ' t  be able to run up to you in  the hal l  under opera-

tional of f  limits - tha t 's  how we did in the Gemini program,
Apollo program - a l l  the way from Apol lo 13.

Those memos and notes and everything that came out right
c lose  to the las t  week or two went up astronomically. There

are a number you probably haven' t  even read yet - -

But t ha t ' s  right - but unless somebody real ly gets nervous,
there probably won ' t  be that many for STS-2 on the way 1 see

th ings.
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Wel l ,  the food - did you get enough to eat? On that circadian

rhythm, do you think doing i t  the way you did i t ,  you peaked

out too early?

I kind of thought you had to do i t  - i t  hurt more at f i r s t .

I think we drove ourselves too early in  the morning. What we

should have done was drive ourselves to the on-orbit wakeup

time and wake up there several days in  a row. Actual ly,  we

drove ourselves to your Cape getup t ime, which is a couple

hours ear l ie r  than that.

You mean you should have tried to make i t  t o  the on-orbit

time - ~-

What I 'm saying is that 3 or 4 days ahead of time, wake up

normally at your on-orbit getup time ~ and then on launch

morning, just get up an hour earlier.

I am thinking you are r ight.  What we did really d idn ' t  mesh
with what we were doing in  the f l ight .

You ' re  r ight .  We were gearing everything to the Cape getup

t ime.

And everyday at f l ight ,  I woke up at 2 o ' c lock  e . s . t .  in  the

morning whether I needed to or no t .

But in  general, I hate to admit i t ,  I thought i t  worked for

me. We l l ,  shif t ing the times helped because the f i rs t  couple

of days I wasn ' t  worth having, and then, during the mission,

3 o ' c l ock  comes and I get up — i t ' s  time to get up.

The bad part was going to bed at 6:00 in the afternoon.
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O&C Activities - they were organized pretty wel l .  We bad-

mouthed Nygren, but they were good. |

STA f l ights - I recommend that we do those.

Vehicle status updates.

- Good job on those brief ings.

Yes - kept us up.

System brief ing. Flight Data F i l e .  How about Flight Data

F i le  reviews?

Well, we do them, but basically what you need is what we

ended up with - Fl ight Data F i le  available to you in  there

while you' re down there - -

Weather br ief ing. We talked about combining that with

breakfast.  More doctors ,  more examining rooms.
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11.0 MISSION CONTROL ,

I thought Mission Control d id a good job.

I real ly liked them, their posi t ive att i tude about 2 hours

into the mission - go for 2 days on-orbit - I thought that
was super.

We completed an OMS dump.

Well, maybe about 2-1/2 but i t  was pretty early - -

The only comment I ' d  make about that was they changed the

mission ru l e .

That loss of f lash evaporators system deorbit burn is  not

nearly as straightforward as they led us to bel ieve in

the f l ight  ru les .  They sa id ,  you ' l l  run with a l l  your DPS

up, the procedures say the DPS configuration for GPC is

1, 3, and 5, and that i s  not a l l  the DPS running.

I 'm not sure when they decided to change - t ha t ' s  my point .

I don ' t  think they had somebody real ly  give them an assessment

of systems things and I think they made the right decision,
but . . . i t 's  j us t  awful late to do.

In  general ,  I thought we had worked the miss ion rules we l l

and I thought we interfaced we l l .  I recommend that we try

to keep that up pretty heavy . . . . There shou ldn ' t  be that

many changes except the things we got a lot  smarter about.

« +» « » How about updates?

The Si lver Team d id  a good job on the n ights,  they usual ly

put us up a summary message of vehicle status and consumables.

11 -1



CRIPPEN
(CONT'D)

YOUNG

TRULY

ABBEY

TRULY

CRIPPEN

Some of the te lepr inters '  messages we might have been able to

hold down a l i t t l e  bit.

I would l ike to see somebody look at a l l  the teleprinter

messages we got on the entry day, and somebody decide i f  we
needed those teleprinter messages, because Crippen spent a
long time down there running around that te lepr inter .

There was one thing that I thought was missing in  the MOCR,

and that was that the Capcom's messages would come up and

you 'd  be forced to s i t  there and evaluate these messages.

You real ly  d i dn ' t  know i f  there were 6 other messages, 8

other messages, or 21 other messages down there in  the bowels
of the ship somewhere. And then the team w i l l  sh i f t  and the
Capcom would just  f l ip  through and read the messages from

the las t  sh i f t  and a l l  of a sudden find another one. There

wasn ' t  any king that sat there and sa id ,  "Okay, he re ' s  the
total  picture that we're swamping you wi th."  I don' t  know
how to do i t .  I could hardly keep up with i t .

The Fl ight Director would look at the teleprinter messages.

Each teleprinter message was reviewed. I 'm  not sure anybody

was s i t t ing and looking at them from the point of view of

these guys he re .  One guy had to s i t  there and look at the

whole stack.

But what the tendency was, I thought, at least with a few
messages, is  that when they generate the messages, I ' d  just
as soon they 'd  send them to  me in words ~ i t ' s  a lot quicker.
We have air-to-ground time avai lable and i f  more time is

involved both from the MOCR standpoint and our standpoint
for them to send a message, go down there, get the message
o f f  the te lepr in ter ,  and read the message - and i f  i t ' s
not something you necessar i ly  need to wri te down - for

instance, they sent us lakebed status - which is  n ice
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. information to know, and about the fact that they marked

the runways out there. I could jus t  as soon have had that

over air-to-ground.

The teleprinter sure i sn ' t  as convenient as air-to-ground.

And there was another time that there was some kind of proce-

dure they were wanting me to work, maybe associated with DFI,

I think i t  was. They worked out this message and procedures

and i t  wasn't but about two or three steps.

Yes, there is  a trade-off.

There ought to be somebody tha t ' s  a czar on that s tuf f ,  and
says ,- "Yes, this has got to go, and i t ' s  going up there at

such t ime, and i t  i sn ' t  going to be in  the middle of a

crew ac t i v i t y . "  There were times when i t  looked to me

l ike nobody was looking at the f l ight plan. When the crew

i s  doing something, they can ' t  go down there and pul l  stuf f
out of the teleprinter. Another t ime, the second evening,

we had a communication problem. Henry sa id ,  "You have

to  get th is  IMU alignment out o f  the way - get that IMU

alignment done, we need those torquing angles right away."

Why? What was the b ig  deal ,  we were not behind the time

line in  any respec t .

I t  must have been something we were out of sync with them

on.

Well,  I ' l l  te l l  you. Repeatedly, Henry would cal l  up and te l l
us to do something in  the middle of when we were doing some-

thing e l se .  I f  you recal l  that night when you started talk-

ing about taking the cover o f f  the DFI and they explained to

us careful ly how they were going to redo the f l ight plan so

we d idn ' t  have to do anything but f ix  the DFI.  And then

they careful ly did not redo the f l ight plan. They s t i l l

11-3



(CONT'D)

CRIPPEN

YOUNG

TRULY

CRIPPEN

YOUNG

CRIPPEN

YOUNG

ABBEY

wanted us to do i t  a l l  and then jumped on us for not getting
the TV ready when you f i rs t  started down there trying to
get those bo l ts  o f f .  I cou ldn ' t  bel ieve i t .  You remember

that .

I don ' t  bel ieve they real ly jumped on us, John.

They d id so !

One example of - because there was a comm session about that

TV - the highest pr ior i ty in  that whole thing was to have a

crack at change of the recorder .  So then they sa id ,  what

would you do without this TV? I said . . . number 1, cancel

i t ,  because i f  you ' re  going to do anything . . . forget a l l

those sett ings and everything and jus t  get the camera turned

on and we ' l l  take what we get .  But they just  cou ldn ' t  stand

i t ,  they set up a whole bunch of numbers . . . .

Private medical  comm, we haven ' t  even talked about that .  We

had one time that they came on, they talked to us, and I

to ld them that ,  "Yes, I took my p i l l ,  and no, I wasn't motion
s i ck . "

« « « I to ld the guys, that we were healthy, we d i dn ' t  need

any private medical comm i f  they wanted to use the pass

for something e lse .  Did you a l l  hear that? And that d idn ' t

even slow them down.

I t ' s  tradition . . . .

« «+ « + I t ' s  not tradition, we do not take enough time.

Unnecessary time is one thing and we don ' t  need to do i t .
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We d idn ' t  have a private medical communication a l l  the way

through the Apollo program and we went to the Moon. . . .

I t  i sn ' t  t radi t ion. You only need i t  for long-term space

travel in  excess of 30 days.  How can NASA have a private

‘med i ca l  comm? When we got back, I read in  the newspapers

what our heart rates were! What could be more private

about a crewman's heal th than that? And I read a summary

of the so-cal led private medical comm that was exactly
what Crip told the doctors on the f i rst  n ight .  "Private
medical comm" is a joke!

You only had one and you d idn ' t  need that.

They talked to us in  the bl ind but we couldn' t  talk back

to them.

Right .

Because of a comm problem at  Santiago or somewhere.
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12.0 TRAINING

Training f ac i l i t i e s .

Classroom. We need better desks.  We only had 300 hours of

c lassroom training and that probably wasn ' t  enough. We should

get a lot more than that.

Anything in  the mockup that you want to comment on - a one-g

trainer?

One-g for EVA prep and post - good for that and - -

WETF - found a hatch problem there.  I think i t ' s  a point for

them to be congratulated on - for fixing that thing so fast,

so late - probably the optimum time to find out the problem

- The planetarium.

No. John knew the stars already. I learned more about the
stars from the SMS than I d id  at the planetarium.

The SMS stars are good enough, i f  anybody wants to wait

around, don ' t  you think?

The SMS s ta r s ,  I think, can s t i l l  use some work because I

think we can do be t te r  than tha t .

The SMS has such a limited f ie ld of v iew. Did you get the

feel ing you could rea l ly  look out and see the whole sky?

Oh, yes. You could see i t .  You never had any doubt where you

were because you had the whole sky to view jus t  l ike being

ou ts ide .
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I f  you can work the SMS, you can sure work the veh ic le .

SMS f i de l i t y .  I think what you guys need to do is  come up

with some spec i f ic  sess ions ,  c r i t i que ,  how to improve i t .

You know like q 's ,  like RCS f ir ing, ascent shaking.

Yes, I think that is an important one.

I think we have to spec i f ica l ly  ident i fy a l i s t  of those

things we need to work f ide l i ty -wise.

No SRB sep, no ET sep, no bump, no nothing in  the ET sep - -

I think we need to get together with the training guys and get
them working on a spec i f ic  set of improvements.

I rea l ly  think t ha t ' s  associated with some of the s tu f f  with
the models - now that we have some real data on what the
vehic le is  - and some of our guys downstairs can work i t .

I think every systems model ought to  be updated.

Compared to the f l ight da ta ,  cer ta in ly ,  and then also on those
things where you don ' t  have data but at least have ident i f ied

your experience.

Like these star  t rackers.  We're j us t  wasting time fool ing

around with those th ings.  They jus t  lock on. And we ought to
try talking out of an update time to get that i n to ,  but we ' l l
get something going on with that . . . . I ' l l  t e l l  you what,
I rea l l y  think - even though the vehic le behaved wel l  - I
think that the mission went as smoothly as i t  d id  mainly

because we had to spend so much time on sims.
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I think t ha t ' s  true because we had to  exercise the whole thing

in  an integrated fashion.

You know, the confidence and rapport that you get working with
‘ those guys - t ha t ' s  real ly an important part  of the bus iness.

But i f  I were you, I surely wouldn ' t  do them sui ted - because

i t  is real ly painful and the re ' s  no reason.

One thing with respect  to that - I noticed when we f i r s t

started out doing sims, i t  was jus t  l ike we were working with

three teams.—- l ike the teams weren ' t  passing information to

one another. And I d idn ' t  see that during the f l ight.  As far
as I could t e l l ,  we were a l l  talking abou tthe same thing at

the same t ime.

Team transit ions was a lot smoother in  the mission than i t  was

in  the integrated sims where i t  came up to a p lace .  I t  looked

like you were running a whole new bal l  game.

Okay. But the thing that made that easy - we had hardware

that was working. We d idn ' t  have a lot of problems.

To pass on to one another - = .

When you had hardware working as wel l  as this hardware did
they take care of one another?

Good po in t ,  on that second day with a l l  those RCS burn changes
and that te lepr inter - i f  we had had a b ig  fa i lu re ,  then i t

would have been a b ig  square wave. I thought those guys were

rea l ly  working hard and did a real ly  good job.

How about the Shutt le training ai rcraf t?

I think they are good trainers, but John was the dr iver so
‘he's much better at commenting.
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How does i t  compare?

When you p lace Orbi ter  nose or wings somewhere, they do not

move. I mean they do not go dr i f t ing around at a l l .  When you
put  the STA somewhere, i t  dr i f ts  of f  somewhere else.  I have

argued with the STA people on that and they have showed me the
math on why the nose moves. I t  doesn ' t !

I th ink i f  we are training, the transit ion is easier  to the
Orb i te r .

But what I 'm saying is ,  why doesn' t  the STA fly exactly l ike
the Orbiter? Tha t ' s  what we've been trying to get i t  to do.

I think we ought to take a look. We made some runs out there
on 23 and I think they got a direct comparison.

I think i t  i s  about an hour before you landed. When you put
the nose of that thing somewhere in  the Orb i ter ,  i t  i s  j us t

POW and you don ' t  move i t  and i t  i sn ' t  going to move. That
nose is  going to stay there.

We d idn ' t  ta lk about our Ames. The re ' s  a lot  o f  d i scuss ion  on
the part of some people that we needed to do some s t ress
training and go out there and put those cuffs in  and do a l l
that kind of s tu f f .  How do you feel  about that?

I don ' t  think Shutt le trainer aircraft  w i l l  handle turbulence
like the Orb i ter .  We are probably going to have to do i t  i f
t hey ' re  real ly  serious about flying moderate turbulence.
You ' re  going to  have to  do i t  somewhere. But how come we

can ' t  put a turbulence model - that is  agreed to by guys l ike
Hewitt Ph i l l i p  - that f l ies  like the Orbiter f l i e s ,  into the
STA and do i t  in  the STA?

You have to have a calm day. Then you might be able to do i t .
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Well, we have calm days. Because you know the Orb i te r ' s  i

low aspect rat io wing has to handle in turbulence l ike

the T-38 does. Sort  o f .  A b ig  airplane with a low aspect

rat io wing should do it the same way, i t  w i l l  handle l ike

a big airplane but with the low aspect  ra t io  wing, i t

ought to be so l id  as a rock.

What do you think of L/D work in the T-38? Did that work the
best?

Yes, s i r .  Because we run into a l l  these various conditions of
v is ib i l i ty  and weather.

Then you, would recommend doing that kind of th ing.

Yes, I real ly would.

Combination of STA and T-38 L/D work.

I think the more a guy does i t ,  the more he 's  not going to do

i t  wrong when he gets the chance to do i t .

On various condi t ions,  you go out there and f ly the T-38 where

you cou ldn ' t  even take the STA.

The thing about the T-38 is  that you can see so many mul t ip le

si tuat ions,  and you can s i t  yourself in so many views. I f  you

can get yourself  to the point where one glance t e l l s  you

whether you're hot ,  low, and where you're going - -

I 'm not sure how much you need to continue to do i t .  I know

toward the end there I backed o f f  on the amount o f  T-38 s tu f f

Toward the end we emphasized more the STA.
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Well, i t  worked well as our L/D basic trainer, and during the
t ime the STA is  broken, you can go f ly the T-38.

Can I ask a couple of questions on STA. Were the instruments
easier to  see in  the Orbiter than they are in  the STA, outside

to ins ide ,  sometimes in  the Sun?

About the same to me.

Going through Mach 1, I had put my hand up, again, to see the
angle of attack indicator.

John and I both opened our visors sometime after . . . .

Just have to get your v isor  open. There are jus t  too many

panes of g lass  between you and what you -should be looking a t .

One thing I forgot to mention is  that - maybe I said i t

a l ready,  my radar alt imeter broke.

You said something about that.

I had an o f f  f lag in the radar alt imeter af ter  pref lare.  I t
may have been working but the o f f  f lag was on there.

John, were the suited runs- in  the STA of any benefi t  at a l l ?

I found that I thought the f i rs t  one was desi rable and the

next one was maybe a l i t t l e  less  des i rab le  - but i t  had been

long enough to make i t  worthwhile. But af ter  you have done i t

once, you 've  probably gotten most of the benef i ts  you are

going to get out of i t ,  in  my opinion.

We l l ,  don ' t  you think you need to doa lot of i t ?
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YOUNG The last 30 minutes of your deorbit is  probably a lot of time
in  terms of machine and everything. You can probably use that

for your approach and landing pract ice for your entry,  where

you ' re  doing a l l  that stuf f  un less  you jus t  want to f ly i t .

‘But i t ' s  not qui te the same flying sui ted in the STA as i t  is
in  the Orbiter because the geometry is d i f ferent .  You can
hardly make i t  the same.
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