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1.0 COUNTDOWN

1.1 Crew Insertion

The only problem during insertion wes that I fogged up egein
in my suit before we got the fans on. I think I'm just golng
to always fog up in that suit of mine. We turned the fans on
quick, but with the visors closed it doesn't go out.

We did have a problem with crew insertion on the Wet Mock and
I think we had that probably pretty well taken care of. They
put us on the suit loops and didn't turn the fans on. Nor-
mally you walt for a clearance from the Spacecraft Test Con-
ductor before you throw any switches. Well, after we almost
"died" of carbon dioxide polsoning during this test, we got
this matter clarified. As soon a&s we got in the spacecraft
and one of us was on the suit loop, we would go ahead and

cut the switches on to put us on twe fans. We did this gur-
ing insertion in the Wet Mock. It really went well.

We really went flor a long time in Wet Mock. I was beginning
to wonder if I was going to have to open my visor. I was
really uncomfortable.

But everything worked out okay on this one.

Yes.

The timing was excellent, I thought. I didn't think we had
any problem at all.

No., I don't believe they missed a stroke on the insertion.

1.2 Commnications
I think the communications were pretty well worked out, Jim,
Right. One thing, the last 3 minutes or 4 minutes, we got
a little confused about who was telking to who. I was getting

the Spacecraft Test Conductor, the Booster Test Conductor, and
CAP COM &t the same time.
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We got a split count, too, on lift-off.

The first 3 or 4 minutes I was hearing the Booster Test Con-
ductor. I heard what was going on on his loop, and I was
listening to him get checks in from all of the guys. I
reelly wasn't getting a clue as to what was going on., I

was supposed to be getting the booster clues from the Test
Conductor. I wag supposed to find out when the engines were
going to gimbal and when they were going to cpen the pre-
valves and stuff. I wasn't getting it from him. We were
getting a lot of other informetion that msde a lot of sense
to the Booster Test Conductor, but not an awful lot to us,
There were call-cuts like, "Sequence 05003 complete.' Well,
this just didn't mean anything to us. On top of this we had
the Spacecraft Test Conductor ecalling out the times, and
superimposed on all of this was Al Shepard, the Cape CAP
CCM, calling out events that he was reading off that went on
at certain specified times. He called out, "Stage I pre-
valves," and we could hear the fuel gushing downstairs and
the whole booster rumbling. He called out, "Stage II pre-
valves,”" and you could hear the same thing all over again.

I thought that was a lot more meaningful than the Test Con-
ductor comments.

I think that was wrong, the way they were doing it. I think
we weren't supposed to be on any loop except CAP COM at that
time.

Well, I think what happened was that we got this thing over-
coordinated. Al was going to give us all this information,
but then as a result of GT-3 {Gus and John said they didn't |
get enough information about the boosters) they put this in-
formation on the Test Conductor's loop too. We had too many
guys talking. I think if just CAP COM talked from 3 minutes
on down we would be all right.

This 1s the way I thought it was gecing to happen, and then
from 3 minutes on down 1t really got busy with the yak, yak,
yak of everybody telking. )

I don't know whether we got off the Booster Test Conductor's
loop cor not, but at final countdown, Al gave me 2 minutes,
1%, 1, 3¢, 20, 10, 9, 8, 7, 6, 5, 4, 3, 2, L. I got e similar
count from the Spacecraft Test Conductor but it turned out
that they were a second out of sequence on the countdown and
Al was giving me 10 and our Spacecraft Test Conductor was

giving me 9. 8o it went 10-9, 9-8, 8-7. They were at the
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szme time. All T knew was thet we were getting close to
engine igniticn and then it started. 5o, we got a little
over-communicated there. I think they kept us adequately
informed on the hold. As a matter of fact, I'd say we got
over-informed there at the end. We had too many guys keep-
ing us informed and I think the pendulum swung from the GT-3
flight where nobody got informed of anything over to our
flight where we got informed by three different pecople about
the same event.

On cur flight, too, we were really mere aware of the problem
than those people were. We could =it right here and see the
gantry come down and stop. That was really the only problem
they had in the whole count.

T don't think radio diseipline is & problem. FEach guy was
disciplined on his own channel. They were conducting their
tests on their own channel. But we were listening to three
different communicaters at the same time. We should have had
only one., I think probably what we will need to do is to get
to about T-3, and then just cut in the CAP COM.

That was the way it was planned to be, I thought. That's
the way Al planned it.

That's correct. I think, because there had been some lack

of information on GT-3, that it somehow had been written into
the SEDR so that we were also on the Booster Test Conductor’s
MCES, so that we were also getiting his countdown., I think
CAP CCM, alane, would have been sufficient. One further com-
ment, I had to turn my UHF volume all the way up to hear any-
bedy. I was at max. There we were sitting right on the pad,
talking to a guy 2 miles away, and there T was with the volume
full up. It didn't give me much confidence as to reception I
was going ‘o get when I was 200 miles away, or 3, 4, or 5 hun-
dred miles away. I thought that the volumn control on the
radio was inadequate.

We were wondering what we were going to have when we got up
& hundred miles.

That's right. At max volume we didn't have enough and at

minimam volume it didn't shut it off. We will cover this
later.

CONFIDENTIAL



1-h

McDivitt

White

MeDivitt

White

McDivitt

White

McDivitt

CONFIDENTIAL

1.3 Crew Partleipation and Countdown

I think it was Just about right. I don't think we were over
worked and I think we had enocugh to do to keep us busy.

Actually, all we really made was a check of switches. There
wasn't really too much else. Having the back-up crew run
that midcount was the right solution. I wouldn't have wanted
to participate in any more of the countdown than I did.

That's an excellent point. The flight crew's participation
should be the final count, not the midcount and precount.

It doesn’t tire the prime crew ocut doing & lot of chores that
they don't really have to do. I think this is a good
procedure.

1.% Comfort

Initially, the first 20 or 30 minutes, I was squirming around
and I felt a little uncomfortable. But after I had been in
for 30 or 40 minutes, I didn't feel there was a real restric-
ion on staying for several more hours. I would have been
very disappointed if they had said, "Well you have been in
there long enocugh and we will work on this gantry and try it
again tomorrow." I would have been happy to stay there
several more hours while they fixed the gantry instead of
pulling me cut.

After an hour and 40 minutes, which is the end of the normal
countdown, I didn't feel uncomfortable. We sat in the sim-
lator and were & lot more uncomfortable than this. I didn't
feel uncomfortable. I didn't feel uncomfortable. T had

a chance to take a couple of little naps. I noticed Jim

was napping too,

Yes. I concur with Ed, although I didn't want to get carried
overboard. We shouldn't scrub due to crew fatigue.

I think it is up to the crew, If the crew is uncomfortable
they should come down. But I don't think he should say,
"Okay, 2 hours and 30 minutes. You cut this off," because
it is an operational procedure.

When I first got assigned to the crew, I always felt one of
the toughest things to do would be lying back for an hour
and 40 minutes or so prior to launch. The time we spent in
the simulator lying on our back, I thought to be & very
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uncomfortable position. As we went through all the training
and testing at McDonnell, and agsin at the Cape, my back got
mere callouses on it. T got used to lying with my feet over
my head. At leaunch time I wasn't & bit tired from lying on
my wack.

White This is brought out in cne of our last simulations, where we
ran the whole &-hour simulation and we forgot toc have them
tilt us up to 30°. We just got used to running that way.

MceDivitt Thet's right, I just don't think we should scrub the flight
because of fatigue., I don't think we should do that. We
weren't approaching this point.

White We had & long way to g0.

1.5 EBnvironmental Control System

MeDivitt I think we cught to get this water management panel sguared
away and everybody figure out what we are supposed to do with
those switches. 7T don't think we should be arguing about
where the switches are supposed to be on the launch pad, If
I hedn't asked somebody where the waste management switches
should be we would have probably launched with it in
EVAPCRATOR, ‘I knew that it wasn't supposed toc be in the
EVAPORATOR. At one of the ten thousand briefings we got oz
it, we were told it shoulén't be there. We ought to get this
kind of stuff squared away before launch day. Thirty minutes
before lift-off we were arguing about where that switch was
supposed to be.

White T wasn't confident that they knew where they wanted that
switch to be,

MeDivitt Well, I didn't think we should have it in the EVAPCRATCR. 8o,
I think that water panel could have cost as much as a week's
slip on our launch because they didn't know where to put those
valves, and it's only got three valves on it. It-ought to be
made much simpler than it is. I think they should get that
sguared away before the next flight. Ed and I knew where we
wanted it., We wanted it off and the other two switches in
NORMAT, and leave 1t alcne. That's what we flew with, That's
the way 1t ought to be fixed.

White We can get canned, though, for not flying with it in the right
position by the checklist. It 4idn't say that on the check-
list., BEvery ciecklist we got was different.
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Thet's right! Each one was different. Finelly we decided
we were going to do it as we did and left 1t throughout the
whole flight. Everything worked fine. We had ECS briefings
by & miltitude of people from MAC, including the guys who
designed it. ZEveryone of them disagreed. It probably
started out to be one of the simplest things ir the whole
spacecraft. By the time they got through confusing us with
it, T got the feeling nobody knew what was supposed to happen
to it. I consider this the most dangerous of all.

I was canvineced of that, too, after the mix-up in putting all
the water in the lithium hydroxide tanks,

There would have been about a 30-minute 4-day mission.

The people that built the thing don't know how it is supposed
to go. They had better decide this and let use Xnow, I felt
that Gecorge Roe at the Cape knew what was going on, except
the Cape perscnnel got the valves in the wrong position and
almost lost the lithium hydroxide canister full of water,
with no water in the tanks. I'm not pointing a finger at
George Roe. T think he's pretty knowledgeable about the
system. Maybe somebody just wasn't following directions.
But somebody ocught to find out about the water management
system and make 1t clear to everybody how 1t is supposed to
e operated.

1.6 Scunds

You can hear the prevalves, both first and second stages.
The prevalves and the fluid gushing are very loud noises
comparable to the engine glmbaling. I wasn't really aware
that they were going tc be that loud.

I got that feeling when I reed Gus and John's debriefing.

Did you? I didn't. I got the impression that it was going
tc be & much quieter noise. :

Well, the whole noise level of the engine gimbaling was
louder than I thought it was going to be. It surprised me.

Yes. Fngine gimbaling was much louder than I heard hefore.
We heard this during Wet Mock and during precount and at mid-
count. You can hear those engines gimbal around; they really
cshake the spacecraft. But I really waesn't prepared for the
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big noise that the prevalves meke, and such a long noise as
that fuel gushing down to the bottom. I guess that was what
it was. I didn't like the sounds and vibrations we got when
they raised and lowered the gantry.

It shook the whole spacecraft.

Tt shock the whole spacecraft -- did you notice how it never
came up straight? The spacecraft was supposed to line up
kind of like this and then wham! I had visions of them
knocking us off and laying us flat on the ground before we
were launched.

1.7 Vibrations
Those are clesely agsociated with the sounds.

Yes. I think that the engine gimbaling makes a tremendous
vibration in the spacecraft and the prevalves on opening
make a tremendous vibration. The gantry going back and
forth vibrated the spacecraft. T don't think there is any-
thing else, do you?

No.

1.8 Visual

Well, you can sure see the gantry lower and the white room
disappear. That is about &all you can see besides the sky.

That's pretty impressive. That's when I sort of got excited,
when the gantry went down. Thet's a new realm.

I thought they were going to launch me.

You'lre sitting there by yourself then, instead of all those
people milling around. ’

I do want to meke one other comment on this visual thing.

We did Wet Mock about 1 or 2 o'clock in the afternoon. The
sun was shining right in the window, alwmost straight down,
such that the sun came across my visor from about just at
the bridge of my nose on down. I had a tremendous amount of
reflection inside the helmet, and I had a great amount of
difficulty seeing the instrument panel. As a matter of fact,
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I'm not sure I could have seen the instrument panel at all.
Those flrst few seconds are extremely critical on launch.

You have to be able to see those tank pressure gages. We
ought %o keep this in mind for those late afternocon launches.

That is a problem, but the g loads are so small at this time
you could almost forget about looking up.

Did I fly like this for awhile during launch?

I don't think sc, but you could have. The g load is se
small.

I'm not sure whether I did or not.

This is what we had to do during Wet Mock., We had to put
cur hand up and cover the window to loock down at cut instru-
ments to see them,

I'm not sure I didn't leunch that way.
I wouldn't be surprised if you did.

I don't think I lsunched that way, but as we tilted over and
we got in the sun, I think I put my hand up for awhile.

Well, if the g's are so low that --

When sun gets in your face you can't see the instrument
panels because they are just too dark.

The sun gets in your eyes. The point that Jim was making is
towards a late-in-the-day launch, which we might have later
in the program, there might bhe a bit of a prcoblem of seeing
the instruments during launch. Unless they put something up,
which I really don't think you want to do. You are just
going to have to put your arms up and shield the sun out and
concentrate on your instruments or you won't see them. They
are just gone, ;

There is probably & polint even in an early morning trajectory
as you start to pitch over where the sun will come right in
yvour window and you won't be able to see your instruments un-
less you shield your eyes.
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1.9 Crew Station Controls and Display

I found the switches all where they were supposed %o be and
the cockpit all set up.

So did I, except the comment I made on the water management
system., They didn't have the control where it was supposed
to he. At least, they had 1t in the place where everybody
was arguing about whether or not it should be.

I certainly appreciated the work the backup crew did getting

the cockpit all set up for us. Everything was ready to go
when we stepped in. That's the way it should be.

CONFIDENTIAL






McBivitt

White

MeDivitt

White

McDivitt

White

McDivitt

White

MeDivitt

White

MeDivitt
White
MeDivitt
White

MeDivitt

CONFIDENTIAL 2=

2.0 POWER FLIGHT

2.1 Lift-0ff Cues
CAP COM gave lift-off, about as good a cue s you can get.

Boy, you could feel the first
It was really

Wasn't any question either.
little moticns of the booster as it went up.
greatl!l

I think you could feel the acceleration at release. There
wasn't a doubt in my mind that we were loose.

That's right, I don't know if I could feel the bolts or hear
themn.

As a matter of fact, it seemed to steady out a little bit.
The vibrations seemed to decrease a little. Pretty
impressivel

Mot much vibration at lift-off. Very low.

Very low. I got vibratione later on, though, didn't youf
Yes.
Noise. There wasn't mich nolse, was there?

No. There was less than I had expected.

Noise wasn't a cue to lift-off. Noise was there if you were.
bolted down all day long. I don't think the ncoise changed

a kit at lift-oft.

You could see the visusl cues out the windows. You were

watching your gages, Jim.

Were there clouds out there?

No, but I could see 1t in the clear blue sky.
Could you?

Yes. I could see the motion.

Ckay. Well, I couldn't.
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T was looking out.

I saw a little cloud go by and then I didn't see any more
clouds at all.

It was beautiful!l

The event timer started just like it should. Of course,
that's the best display inside the spacecraft for lift-off.
The event timer starts, and 1t did.

We got both clocks started with the time hack. T had a
watch hack on lift-off and the ... handle going. I knew
when the engine ignited, within half a second accuracy.
Three seconds later I was waiting for the lift-off and it
came right at % seconds.

We could tell ignition, too. We could hear the things go.

I egree with you. I knew we weren't going to hold it when

that lift-off went.

2.2 Roll Program
Roll program came in at 10 seconds just like it was supposed
te. It was smecoth, and it was Just the way it was planned,
on a8t 10 seconds and went cut at 20 seconds. Could you see
it roll out the window?

You can see everything out the window, I think.

You cen probably tell by the way the sun rays are moving,
can't you?

Yes, by change in lighting. The right seat has a better
view. You have to watch the gages s¢o closely.

T didn't even lock out the window.

I know you didn't.

2.5 Plitch Program

Pitch program started just like it was supposed to, at 23 sec-

onds. Pitched over the proper amount, the pitch needles
looked like they were hanging in there all the way.
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You could zee the booster pitch definitely, and that was
mainly due to & change in the lighting.

2.4k Aercdynamics

We were getting aerodynamic noise, which built up to mex q.
We got some pretty good vibrations at max q.

Thaet's where I had the most vibrations. It was just shaking

like this.
It was vibrating and noisy.

Thet was the loudest noise we received the whole flight.

Right after max q it got very quiet.
This is where I had the most vibraetions. There were more
than T expected.

Yes, me too. You can't simlate this in a simulator. You
get more vibraeticns than you do noise. The only thing they
have in the simulator 1s nolse; they don't have vibrations.
It was pretty loud and the spacecraft was actuslly shaking
around & lot. It was really vibrating.

Yes, it was. More than I expected.

The whole thing was really going at it. Almost like a F-80

or & T-33 at about 0.8 Mach.
Very good analogy.

2.5 Environmental Control System

The cabin started venting shortly after lift-off and con-

tinued so until about 40 seconds and stabllized out at 5.5
and I made my call in. T think T might have called in on

RECORD.

You did.

I switched and made the final call at about 1:10.
I called on RECORD snd switched over.

I realized

How high did it go? Did 1t go to 5.57
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5.5 and it stayed right there. And then I noticed later on
it progressively leaked off until it got to 4.9 where it
stayed. The suit? There really ien't anything to =ay about
the suit.

No, I don't have anything to say sbout the suilt.
like it was suppesed to.

It operated

2.6 Maximmum g

The noise bullt up gradually untll we got to max g, then it
Just dropped off.

The detericration of the noise was almost instantaneocus.
Very quick. It wasn't instantaneous, but it was very quick.

In fact, it startled me when we separated.

2.7 Windshear
I didn't notice anything on the rete needles that hed any-
thing t¢ do with the windshear. T couldn't pilck ocut wind-
shear on them. How about you, Ed?
Ro.
Did you see any attitudes?
No.

No big divergences from windshear.

2,8 DCS Updetes

We got both of ocur DCS updates right on time — 145 and
2:25,
No comment. Ed is in charge of DCS updates.

I'm the button pusher. I do everything sbout pushing the

buttons.

I can do this with this little stick.
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White You can do it unless I have my knee over it.

2.9 Engine 1 Operation

McDivitt They operated the way they were supposed to as far as I could
tell. The tank pressures stayed up fine on both Engine 1 and
fngine 2. There was never any doubt in my mind that they were
going to stay up there. There werern't any of those things like
we saw in those similations where they came on down pretty
low on the gages when they were supposed to be at 18 or 15,
There wasn't anything like that. They just stayed on up

there.

White Just where they were supposed to be.

MeDivitt Yes, I followed them a couple of times and said they were
gstaying up fine. They were way up. There wasn't any problem
there.

2.10 Engine 2 Status
MeDivitt Second-stage pressure stayed right on up there very high,
Just the way they were supposed to. There wasn't any prob-
lem there. They didn't decay all during the first stage.

2.11 Acceleration g's

McDivitt They weren't bad, and T don't know where they went tc on the
g meter.

White Just 1lke riding in an old saddle.

MeDivitt That's right. It's very comfortable. Steady onset.

White Not very long. Gee, we were below --

MeDivitt Wait & second. This might be & good place to cover the POGO.
I felt the POGO just prior to staging, from about 2:15 on to
2:30. I could feel POGO.

White How much were you getting?

MeDivitt Very little, I could just feel it pull 1like this. Did you
feel it at allf
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No.

T could feel 1t. It wasn't uncomfortable enocugh where I had
to lift my head or anything. I wasn't thinking about POGO
gt all. It wasn't like I was trying to sit there and think
about 1t. But as we were golng slang I cculd feel this vi-
bration. And then 1t Jjust crossed my mind: well there is
POGO, and then we went on to steging. But 1t wasn't bad et
all. The amplitude must heve been -~

You were paylng more attention to your clocks while I was
watching the system gages, and I wasn't reslly awsare of the
times that were golng on. I had my eyes --

It came around 2:15 or so and lasted to about 2:30., Maybe
it was 2:10 or 2:05, but 1t wasn't bad.

We had one areas thaet I will get into leter that T haven'st
told you sbout and that I didn't like,

Oh. So, I think we hit the POGO end the g's.

2,12 BECO

Engine shut down properly. The lights came on. Engine 2
1ight went out and the Engine 1 lights went out. Just the
way it was supposed to at BECO and staging. Two Stage 1
lights ON, Stage 2 light CFF, Stage 1 lights OFF.

At that time I reallzed that we were golng to feel the pyros
and stuff -- feel the separation. It was a very distinct
feeling when we separated. Of course, we immediately dropped
in the thrust. There wasn't any question, we had a good sep-
aration, in my mind. This 1s Jjust the way 1t was for gll of
our separations. Everytime we separated, 1t was very clear
that was what hed happened,

Ch, yes, there wasn't any doubt about it when that first stage
ghut off — Voom!

2.13 Staging

Staeging was Jjust as 1t should have been.
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2.14 Engine 2 Ignition

Engine 2 started right on up. Like I mentloned earlier, the
iight went cut and the tank pressure went down just a tad,
but Lt stayed wey up there, about two or three times as high
8s was recessary for staging. It never reelly did decrease.
It stayed up around 45 or 50 psi, and we need 20 for staging,
BQ —--

I couldn’'t hear anything.
Jicén't you hear the engine?
No. I was listening but it still was gquiet.

I didn't really get much of a cue out of it a% all, except
the lights went out and I could feel a little bit of
acceleration.

The acceleration decreased. Another thing T didn't get --
T got absolutely no piteh-up associlated with the way

the centrifuge does you at the end of an acceleration. T
think that is associated with the cab on --

Yes. I think that's the way they rotate those glinmbels when
you come on down. If they rotate them a certain way you can
get that pitching-up --

A very safe forward-type deceleration.

I thinx that pitching up on the centrifuge is not & malfunc-
tion. It's Jjust the programing that's hocked into the gim-
bals during the stop program. You've got to get them all
going the same way so that you keep the vectors through you.
During launch the vector is right through you. It's not
varying around, but in the shut-down on the centrifuge those
darn gimbals aren't alwdys synchronized together. They get
shifted tack there and it gives you that peculiar sensation.

2.15 RGE Initiate

Well, I was really watching closely but my rate needles just
parely changed. We must not have had any errors at all,

Yes, I got a full error.

Did you have & full error?
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Yes, my pitch errcor went all the way down, and then it just
steered slowly right back up. Remember you --

You did call and tell me you had a saturated -- Did you call

saturated, or did you say we had a big one?
I called it saturated, I believe.
That's right,

I called a saturated error, and then I called you that it was
steering back to zero.

Yes., I remember that you did call that.

That's the way they showed this on the plot, that it would
saturate there, and very quickly 1t seemed to gradually steer
right back up.

The steering rates that went in were on the order of less
then helf a degree per second,

They were very low.

Very, very low because I was on high scale. The needle just

barely deviated at all st RGS initiate.
It was beautiful steering.

Nominal, nominal, nominael, except like that saturation on the
error needle, but we have been briefed on that.

That's right. That's something to be expected.
When did 1t saturate?

Right at staging. No, right at guidance initiate.
Oh, ckay. It saturated right there,

Right there &t guidance initiate, which is what you'd expect.

2.16 GO-NO-GO

They said they were GO and I sald we weie 30. There wasn't
much problem. Ed and I had been checking back and forth on
the systems. I knew they were all right.
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2,17 Systems Status

The systems were all pretty good. There was only one I
didn't like, and that was the stack readings on the main
ammeters. One was reading about 28 and the other was read-
ing ebout 14#. But I felt that this was associated with
bringing the batteries con. I went through and checked every-
thing. Everything was reading properly. The contrel hus and
mein bus were all reading all right. I felt it was Jjust a
misbalance of loading. T talked to somebody previous to this
time, and i was explained to me that this could happen this
way. 1 felt verhaps it was in the adapter batteries -- would
feed through on one of the stacks causing one of them to take
rore than the other.

Yes. You could have gotten into the knee of an adapter --

This is what I had figured — that a couple of my adapter
batieries were unbalanced, causing this to occur. I zlso
had seen this on the simulator quite a few times.

When did the unbalance start? When we got in they were --.
As socn as we were on internal power?

Right. And I didn't feel this wags the time to talk about it.
T wag still under 30 ampe, which was my point. Sc I didn't
bring it up.

You didn't want to worry me?

I didn't want to worry you, and I didn't want anybody on the
ground to start hollering about it.

You should have written me a note.

I did feel. that this was exactly what it was, that it was
edapter batteries. That was the only abnormel type of indi-~
cation we had in the systems. They were all real good.

Well, we had good communications with the ground during
powered flight.

We had pretty good communications. I called the "Roll
Program,” and nobody answered me. I said, "Well, to heck
with it, maybe they Jjust aren'™t getting through." Then I
was Just starving to call Roll Program complete when Gus
called and said, "Did you get the Roll Program?" Now that
was the only transmission I made that wasn't acknowledged.
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Yes, I heard you calling, too.

S0, if they lost communicetions it must have been right at
the 10-second time, and it should have been for less than
10 seconds, It couldn't have been for more than 20 seconds.
I heard the countdown to lift-off, and I heard Gus call and
ask me if I had the Roll Program started. This was a little
bit less than 20 seconds - around 18 or 19 seconds. That
is the only pericd of time I didn't hear anybody I should
have heard. 8o, if we lost communications, that was where
it was.

2.18 Acceleration

Well we got up to T% g's. The acceleration wasn't bad at all.

I guess when you are really interested in what you are doing
like on the boost or reentry, those g's don't mean anything.

I don't like to ride the centrifuge. 7% g's is 7% g's on
the centrifuge, but on the booster -~

My vision was crystal clear.

Me toco. I wasn't even breathing hard. T wasn't huffing or
puffing or anything. I was just lying there relaxed.

Particularly on this one. The acceleration during powered
flight and insertion was very light.

2.19 SECO

SECO occurred a&s it should have on my clock. Ed thought
it was about -~ what did you say it was?

I thought it was a second or sc early, and it concerned me
because that meant we were going to have to burn. - So I was
quite expecting to hear a big AV come up from the ground.
There is no question on that SECQ either. It shuts off and
you get that linear straight deceleration.

The thing that surprised me was that we Weren't talking about
it at 811, We were just going as straight as an arrow when
that thing shut off.

There weren't any oscillations or roll.
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2.20 Steering

I wae getting a sinusoldal cscillation on my rate needles,
and I don't know now whether it was pitch and yaw. I called
it out at the time, to you anywsy, Ed.

Right. And my sttitude errcrs were --

Your attitude errors were right on? COkay. DBut I was getting
an cscillation, very small, about plus or minus a guarter
degree in rates. Dot so that the needle was actually moving
back and forth across the dots. It was pretty cobvious that
it was. Now, I sort of felt that I could feel that movement
& little bit, like this, but not anncyingly, and certainly
the stabilization wag holding it close encugh. But it wasn't
thet the rate needles were Just constantly oscillating back
and forth. It seeme to me 1t wes in pitch, but I'm nct
really sure, A booster pitch.

The attitude error needles were the only deviastion we had at
any time. Yaw was just about nominal all the time. We had
the pitch deviation at guidance initiate. It went to full
cscale and steered right back in, and also right at the end
we had, in pitech, & little bit of a pitch-down needle indi-
cation which increased to no more than about a degree at
booster shutdown.

You got about a degree, then, on shutdown?
Just about a degree.

Yes, 1 kept glancing over to see how you were doing. They )
were always right near the center for me.

Yeah. Right near the end they trailed down just & little
bit. I'd be interested to see what the ground thought on
this,

Yes. You'll have to go over and lock. 1I'm sure they have
them,
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5.0 TINSERTION

3.1 Post-8ECO

Yes. There was a Pogt-SECO. In the period between SECO and
SECO + 20 seconds, I unstowed the maneuver controller. I
don't know where our attitudes were., They were the same as
they were at SECO, and it was about 20 degrees pitch-down,
wasn't 1t? The rates during this period were on the order of
less tharn a half a degree per secord. We really had a period
of from SECO to SECO + 30. So, during this time I actually
fired the translations thrusters at Least two times in one
axis to kill off the rate in that axis, and I think it was
probevly the booster yaw or spacecraft pitch where I sctually
Pired the thrusters cnee or twice to bring the ratec hack.

It might have veen the other way arcund. But we didn't jet-
tiscn the fTairings then. I did unstow the maneuver control-
ler, and the attitude was the booster burrcut attitude and
the rates were very low, less than a half a degree per second.

I think we menticned prior to this time the feeling that we
came off a little half-cocked off the second stage.

3.2 SECO + 20 Seconds

We were golng to stay on the booster until SECO + 30 instead
of BECO + 20, At 20 seconds the IVI's started displaying,
and I read them off as 20 forward, 11 right, and 5 down.

Right.

This was when we were still in the 90° bank position. Is
that correct? Or was it after T had rolled right-side-up?

It was after you had rolled right-side-up.

Ckay. Well, then the IVI's displayed when we were still on
our side. It seems tc me they were about 25 feet/sec forward,
and some other numbers, but anywsy they were low encugh where
I felt we were certainly in orbit. At least the IGS was
telling us we were in orbit. During this time, as I said
earliier, I tried to damp the spacecraft rates, the space-
craft beoster rates, which were guite low. I checked to

gsee that the CAMS Power Switch was in ATTITUDE and MANEUVER,
and to see that Ed had switched over to DIRECT. I told him
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I was golng to do scome thrusting but I wasn't going to sep-
arate yet, so that when he heard the thrusters go off he
wouldn't push the SPACECRAFT SEF. Then we did separate the
spacecraft with the exmct routine we practiced in the simu-
lator, I said, "Thrusting, separate,” and you punched the
SEPARATE button and I guess you went to Rate Command. I
thrusted stralght ahead for about 5 seconds. This is where
I think we came off crooked., This isg the part Ed was men-
ticoning before. We didn't seem to come off straight ahesd.
We seemed to be getting some sort of an cseilletion that got
us going in a different direction than what we had going on
the booster.

It seemed like c¢ne side of the separation plane came off with
more force than the other.

Yes. That's what it seemed like to me.
It separated at a bit of an angle.

That's right. We didn't separate fore and aft; we separated
with a lot of rotation to this side,

Yes.,

Air-ground communications were all right. We were zalking to
trhem and they were talking to us. I rever had any problem there.

Shortly thereafter they called up and teld us we had a 153
by 57 eorbit. So they were talking to us. I don't think T
ought to read off this stuff now, but they gave us a 2-1
deta and all the nominel date we were supposed to get. It
came out fine.

Say sgein what the IVI's were while we rolled right-side-up.

Right. At the position we decided on taking our IVI readings,
which was heads up in a zero-zerc attitude. You read off the
IVIi's to me ms 20 forward, 11 right, and 5 down.

Ckay. Then I didn't bother nulling the piteh needle because
we were really pressing for time to get around.

No velocity correction was called up to us, and since we
had no velocity correction and we were falrly busy at this
time, I didn't even read out the 52 or 70. I wasn't partie-
ularly interested in them. It's a funny thing though -~ 52
was punched in and had been read out and it showed 30. It
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had been punched in so it read out, you see, as soon as some-
thing came in the quantity. ©So, I did have & readout. I
read out 30. I remegber looking at that.

3.5 Insertion Activities

McDivitt I thrusted and got off the booster. Then I went ashead for
Just a short time, and then I started to turn around right
away. During the turn-around, I jettisoned the falrings.
They went off with & banmg. I could see the fairing over the
horizon scanner go, but I never did see the falring off the
nose go. I just assumed that it went. We were already in
Just a mass of debris up there, because when we separated
from the booster there was stuff all over.

White All gver. It really flew by to the side of the spacecraft.

MeDivitt Yes. Tt was all over the place. As we were turning around
it locked like we were going through a snow storm. There
was stuff all over. Finally we got turned around, in about
a minute and a half, and we could see the booster there.

White There's one thing I would certainly like to see somebody do -
I'd have given my right arm to have had a camera when I turned
around and sew the booster. I'd like to see scomebody carry
g camera in s semi-stowed position so he could immediately
get it ocut and come around and teke pictures of the booster.
Either the camera, or better yet & 1femm camera with a normal
lens on it. Just tuck it to the side of your leg. If T had
thought about 1t, I think this is what I would have dcne —
Just connected the camera, tucked it by my leg, and taken
pictures of the booster at this time.

MeDivitt I think, Ed, this is probably one of those philosophical
things. On the first orbit you've got to save to prepare
to come back in case you have a bad spacecraft. You've got
to be ready to reenter during the first orbit. Thils is the
kind of bind we found ourselves in up there. During the
first orbit we really had & lot to get ready for halfway
through the second orbit, but on the other hand, we had t¢
be in good enough shape so we could reenter it at 2-1. Now,
we didn't have anything to go wrong so there wasn't any prob-
lem, but I think when you first get into orbit you're in a
problem. This kind of a thing, I think, is a problem you may
have later on. You've got toc be ready to eject at lift-off
plus 1 second, and you don't want to be sitting there holding
& cemera or something like that. Both your hands are busy.
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But 1like you said we could stow it scmewhere.

T think you could. You could stow 1t beside you in the seat,
I think we over-emphasize the necessity, particularly for
ejection, of having to have everything stowed when you are
only ejecting up to 12 Q00 feet and at very slow speeds. We
certainly have & heck of a lot more working ageinst us in our
airplanes we're flying around.

That's right. I agree with you. I'm just saying this
rhiloscphy of being completely prepared to reenter during
that first orbit is in conflict with doing this kind of
stuff in the first orbit, too.

We ought to get some of this, though. I think we are missing
things. I would have really --

Yes, I think so. We could have really had some begutiful
pletures of that booster when we were close teo it.

I also want to comment a little bit on the booster itself.
I locked as closely as I could at the nozzle skirt and the
aft end of the booster, and I saw no damage whatsoever.

No, nelther did I from our ventage point.

As far as I could see, the nczzle skirt was completely
intact. There was nothing wrong.

Okay. Let's try to follow this insertion activities list
here. I Jettiscned the fairings, as I said, as soon as I
started turning around. Then Ed went through the checklist
for us. After T fired the fairings I turned off the BIA
switch and the retrorcckets when he called. I was probably
doing this before Ed called, wasn't I?

We did things just like we had been doing them on the simila-
tor. We don't just take a checklist and run down it item for
item because there're things you have to be doing, and it juet
doesn't go in a seguence like that, I realized this was the
way it was going to go, and I actually took a pencil and
checked items off'. If you did an item I checked 1t off, and
if you didn't I left it unchecked and we got 1t later. You
just can't expect to run down the checklist item for item
because you're not ready to unstow your life vest or to get
up cut of your geet belt., You don't do that for some time.

T think the logic on the checklist we have here is a very
good seguence --.
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We reviewed that checklist 50 times. That's probably the
fiftieth checklist we've got there, and I don't think it
could have been arranged any better for the two of us,

I knew Jim wasn't going to undo his seat belt harness and I
knew I was going to have to because I had to do certein
things that he didn't have to. The point that I'm making is
that the checkliszst doesn't have to be accomplished item for
item, completely done in numerical seguence.

Okay. I think we'll revert back tc the exact subject of 3.3
now, safetying the switches. I safetied the switches —— the
BIA BSquib Switch and the four Retrorocket Squib Switches.

I tested the sequential lights, but at & later time because

I was involved in turning the spacecraft around. But I did
test them. As far as stowage, I stowed my left arm restraint
and my D-ring, but I did not push my safety pin in.

I went through and put my arm rest down, put my safety pin in.
That was one of the first things I aid.

I might comment that I never did put my safety pin in. I
never put the safety pin in the D-ring. I felt the D-ring
cover was adequate, and it was.

I know. You never have been particularly tco hot on that.

No.

Then I went ahead and disconnected myself. I had a lot of
things T had to squirm around and do. T left my life vest

on &z we had planned to do, then take them off leisurely at

g different time. T did not find any reason to put the drogue
pins in. I don't think they are satisfactory in anyway. I
don't think the pin itself is satisfactory, and I don't think
the location or type of holes are satisfactory. I will elabo-
rate on them a 1ittle further. We have had aircraft eround
for a leong time, and we have learned a lot about gafety ping.
We have come up with some pretty good designe on safety pins.
We have a design on our drogue pin right now which is no more
than the very first type of safety pin that I saw on an air-
eraft. I think that we are past the point where we should

be starting right out at the beginning. We ocught to put a
properly designed safety pin in there that you ca&an insert a
little easier intc the holes. I'm not going to try to de-
gign the pin, but I think that it should have some type of
chaft on it that you can use to stabilize the pin when you
insert it. And when I say the holes through which you
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insert the pins are unsatisfactory, I'm referring to holes
through & cylindrical gshaft that is hollow inside so that
you not only have toc find the hole to put it in on one side,
but you have to work it around and find the hole that it
goes through on the cther side. I don't believe that's sat-
_isf&ctory. I don't think the opening into the hole is sup-
posed to be beveled, and they weren't beveled on my seat end
they weren't beveled on Jim's seat, either. I think a bev-
eled hole 1s a hole that is bigger on the outside than it i1s
on the inside. I don't believe there is much difference be-
tween the outside and the inside of the holes for the drogue
pins. T had a difficult time putting my own in. I put Jim's
pins in. It tock me & whlle, but I put them in. I never
did get one of mine in satisfactorlily at this time, so I
think we sheuld do something better with the drogue pins.

In addition, I couldn't even see the hole,

You hed an easier time putting my pin in than you had putting
your own pin in.

That's correct. I could put yours in fairly easily.

That's right. I think thet when you turn towards the center
of the spacecraft, you end up with more room than if you
turned to the outside. You can't see & thing if you are
turning toward the outside.

This is probably covered later, but my hose lengths were not
long encugh to permit me to turn all the way around. I knew
this when we went through Weight and Balance. I knew my
hoses were not long enough, but it was too late, as far as

I was concerned, to change them at this time. But I couldn't
see the holes on my side to insert the drogue pin. I cpuldn't
see the holes for your drogue pin either, but I could get =
better view of them over there so I knew approximately where
to put the pin., I think in all respects the drogue pins are
not satisfactory. You Jjust can't see them, the pins are in-
correct, the holes are incorreet, and I think we can cer-
tainly do better with them. '

I think what ®d is saying is that it's lousy.

That's right. In two-letter words, it stinks! This is the
way the batteries were reading out when 1 checked them at
insertion, And this is what I had suspected they were doing
when we launched -- why we had unbalanced stack readings.
l-A read 6 amps, 1-B read 10, 1-C read 11. This accounts
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for your high reading on Stack 1. 2-A was 6, 2-B was 6, and
2-C was €. This was the way they were reading. I ran through
a check on them when we were actually in the booster phase.

So that ie why I felt the reading wasn't bad. They were both

reading about 25% or 2k volts. They looked pretty good.

I got my 2-1 update. I got the AV of 167, AT of 3435, and
G.m.t. to retro command of 14:48:3Lk, T heve the other times
too. The time to 40C OO0 was 2+18, as reed up to me and the
time to reverse bank angle was 8+47. This 1s what we wrote
down. This is one time I remember now when I was a little
irritated, because they gave times tc us in a manner in which
I hadn't wanted them to., They were supposed to give elapsed
time but they gave it to usc ir G.m.t. time for our retro.

We had asked them to give it to us in elapsed. They came
right back up and gave it to us both ways. I remember wrii-
ing it down twice, on the elapsed time of 0l:32:35. I can
gee why they did it because it was 2 minutes past 1 hour

30 minutes, and I guess they weren't sure exactly what we
wanted. BSo they gave it to us in G.m.t. and elapsed time
also. But that is the information we received, as far as
our 2-1 area was concerned,

I think Zd had better cover unstowage. I didn't unstow any-
thing. I was Just irying to stick with the booster at that
time.

The first thing I got into was my right-hand stowage compart-
ment, and I unstowed the blood pressure bulb. Then I started
into the center section to get at the camera, The first thing
T wanted to get out was the Hasselblad and the 16-mm., I was®
dying tc get a picture of that booster. BSo, I unstowed the
Hasselblad and got & good back on it and the 16-mm camera. I
didn't unstow the urine nozzle as the flight plan had called.
We both had decided we were geoing to use cur launch-day urine
bags as long as we could, and we had hoped to use them right
through the EVA. As 1t turned out, we did. That was about
all I unstowed at this time, I unstowed the cameras, the
bleood pressure bulb, and alsc got out the film cartridges

end tape cartridges. I put them con the side of the foot well,
wvhere I planned to keep them, so that we could keep a good
tepe cartridge evailable,
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4.0 QRBITAL FLIGHT

McDivitt I think that the orbital flight should be brcken down into
some very distinet sequences. I think there are really
three of these. The first one is about the first three or
four orbits where we were trying to stay with the booster,
where we did the EVA, and where we finally got back in., The
time that we finally got the spacecraft depressurized ends
cne phase of the mission. The next phase or segquence of the
things that come along is really the second phase. This is
the middle 50 orbits or so, where we did the experiments and
where we did the flight plan in & highly modified manner.

We did the flight plan we started ocut to do. And the last
phase or series of sequences was the retro-preparation,
retrofire, and the reentry. The retro-preparation was
actually enother distinet phase of the missien. I think
that we ought to divide it up into those three phases ~--
the station-keeping and EVA as Stage 1, general orbit as
Stage 2, and retro-preparation and reentry as Stage 3., BSo
I think we should start in the orbital flight with the
station-keeping on the booster, I think that we should just
pluck that thing out and fellow it through in its entirety,
and then come back and pick up these things like the thrus-
ters, Control Mode Checks, Com Checks, and those things.

4,1 Station Keeping

MeDivitt The station-keeping with the booster -- Well, as I said
earlier on the insertion phase, I started turning around as
soon a5 I completed the forward thrusting. I jettisoned the
nose fairings afier about 30 or %0° of yaw. I rolled right-
side-up, and then I started yawing around to the left. We
saw all kinds of debris fleating around, and we finally saw
the booster back behind us., It was already in a peculiar
attitude. As Ed menticned, when we separated from the booster,
it didn't really feel like we came off straight ahead. It
seemed like we got knocked off to the =ide of the thing. The
spacecrafi-booster combination sort of bent in half at the
separation plane. We yawed on sround and saw the booster,
and I thought it was arcund 400 feet back. Bd thought it was
a little closer.

White I would estimate it at between 200 and 250 feet.
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MeDivitt Okay. We were in pretty good shape right then, and I applied
about 5 or 6 seconds of thrusting that should have come out
around D feet/second. I was 1in a hurry trying to get our
separation velocity stopped, so I was thrusting. T had it
in Rate Command. I pointed the spacecraft at the booster
and started thrusting, and by the time I zot the computer
in the Cetch-Up Mode and the Start Comp button on, I had
already thrusted 2 or 3 feet/second out, and I counted up
another 3 fee:/second on the IVIts. It looked like we were
probably stopped, although I couldn't itell that gquickly., I
knew I had as much AV in there as I had ai separaticn, and
possibly & litile more, because I tried to hold the separa-
tion AV down o no more than 5 feet/second. We watched it
for just & short time and then it wag obvious that we hadn't
stopped our separation velocity -~ our relative velocity --
so we were still separating. So, I applied about another
3 or 4 feet/second, which should have more than overcome the
b or 5 feet/second T put ir initially. It looked like we
had stopped then. OQur relative velocity looked like it went
to zerc. Here, I thought, we were ocut around 500 or 600 feet.
Ed thought we were probably in closer than that,

White Yes. I thought we were in a littie closer.

McDivitt I put in & total of around § feet/second in the first minute
and a helf after we turned arocund.

White I think we commented together on the speed with which the
booster was going away from us, Right off the bat it looked
like it was -~ it surprised me that 1t actually looked like
it separated from us as fast as it really --

MeDivitt It loocked like it had & lot more velocity than the 4 or
5 feet/second I added at the separation. It looked to me,
a3 an off-the-top-of-my-head-guess, that something in the
spacecraft separation thing had really built up a lot of
relative velocity between the booster and the spacecraft.
T don't know why or how. Also, it locked like we weren't in-
plane enymore. It was actually out-of-plane so that we had
an cut-of-plane relative velocity that I took ocut. I pointed
at the booster because, obviocusly, if you're separating away
from scmething, whichever way you're going, if you point at
the thing and if you thrust in that direction you are to teke
cut your relative velocity in &1l planes. So, it locked like
the thing was off to the left or to the south of ocur orbital
track by a couple hundred feel and it was going down repidly,
losing altitude. After I thrusted this second time, I knew
I had more than encugh veloecity, much more than I needed to
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kill off the 5 feet/second we'd added. I watched it, and it
looked like it wasn't going from ue anymore. It looked like
our relative velocities had stopped. I wanted to get the
platform alined somewhat, 1n case we did have to come down
in the 2-1, We really hadn't had much chance to check over
the spacecraft yet. So I quickly went to as close to zero-
zero-zerg as I could get. I used the zero yaw and the zero
roll off the bhall and I went to a pitch attitude that looked
like it was about zerc and tried to get the vall to aline to
zerog-zero-zero, At that time the bocster was mostly behind
us -- mostly back toward the Cape from us -- back behind us
with respect to our velocity back there. It was in the win-
dow and I could see it. Well, I started alining the pletform

and left it there for a couple of mimites. The booster started

falling again, descending below us. It actually went out of
my view in the window. At the tlime, though, our relative
velocitles were gquite small, so I felt I could let it go for
another 30 seconds or a minute and not have it get very far
away from me. It looked like it was coming toward me ageain,
but going below. Go, I allowed myself about another minute
and I pitched down and locked for i%. It appeared that dur-
ing that minute it had gone a lot farther down than I had
expected it to go.

Yeg, I was surprised. Remember that it lcoked like the orbit
was surely something different than we predicted.

Yes. It locked to me like tune hoosier and the spacecraft
weren't in anything that ever resembled the same orbvlt, at
the rate it was descending. I don't know what the range

rate was at that time. Tt looked like it was a lot more than
& foot/second, though. T don't know what it was, I quickly
pitched back up to zero-zerc-zerc and stayed there for about
another 10 or 15 seconds and went to Orbit Rate. I knew T
didn't have a good alinement on the platform, but I knew I
couldn't stay there any longer and have the booster anywhere
near us. BSo, I flipped arcund and pitched right straight
down and here's where the problems startea. To get down to
the beooster in a long rendezvous-type mazneuver, what I should
have done was to just stay horizontal and fire retrograde and
take some total velocity out of the spacecraft. But when you
do this, the booster continues to pull away from you for &
while, and then eventuslly you are golng to drop down below
it. Then you are going to be in & lower-altitude orbit,

and you are golng to plck up and caitch up with the booster.
Well, with the station-keeping we had to do and the fact

that the darkness wag only a matier of another ew minutes --
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Boy it was fastl

It wasn't any time at all. T didn't have time to play 8
rendezvous game with it, T had to overcome this relative
velocity we had with sort of brute force, so I thrusted
right at the booster again. I got going down and I used
ebout 5 feet/second there, Here's where the numbers get a
little vague, I thrusted down at it, and I watched it go
for a while, I thought sure we'd start clesing on it agein.,
We weren't closirg, so I thrusted down on it again, I must
have done this probably three or four times., I can't say
exactly.

I don't remenmber, precisely, how many times you thrusted.
I was keeping my eyes con the booster.

And it was a lot ftougher to see when it was down with the
ground as a background, I thought, than with the sky as a
background. During this period of time its rotational ve-
locity picked up considerably, and during this time Ed checked
it and got 8 seconds for a complete revolution.

A complete revolution. Yes, This was an estimate.

This meant that in the first 5 minutes after we were in orbit
the thing had gone up to a rotationel rate of 40 to 50 degree/
second, It seemed to stabilize at that rate. Tts rotational
rates stebilized but I don't belileve ite rotetional mode ever
stabilized. It didn't rotate in a plane as I thought a long
body like that would rotate. It seemed o oseillate in Just
& random tumbling fashion. It was all over. It looked to

me like it was rotating in three axis in a completely unpro-
gramed manner. It might have been that the roll nozzle was
flopping around and the fuel was turning it eround in dif-
ferent directions. And as a matter of fact, at this time we
should go back and draw a picture of what the fuel locked
like and what was coming out of the nozzle. The booster was
tumbling and you could see the fuel squirting cut of the roll
nozzle in & big fan like this, I had the impression that if
the booster were perfectly stationary, the fuel would have
been coming out of the nozzle in a great big cone the way

you would expect it to, but because the booster was tumbling
so rapidly it was coming out in a long, twisted -- like a
horn of plenty. It was very aobvious; you could see it, and
there wasn't any doubt about the fact that there was a lot

of fuel coming ocut. Whether this was contributing some thrust
to 1t or not I don't know.
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I want to comment on something that was guite an experilence
for me, When I called out to you, I was looking down at
what I theought, since it was pltch black, was the sky. I
could see little sparkles everywhere, And it looked like
almost a starlit sky, but it just didn't quite look right

to me; it locked like an artificial starlit sky. It looked
like some of these star displays they have created for us,
And I looked over at Jim and asked him if he was seeing this
and about the same time I noticed that he had nothing but
daylight out his window, This was the first time that T
had the daylight-dark experlence of one guy looking into
piteh black night and the other guy locking into a complete
daylight window over there. Jim remarked rather disgustedly
to me, "We are pointed straight at the ground!"” About the
same time I realized I was looking out at the fireflies
everybody had seen, but probably in a much more profuse
gquantity than had ever been seen before, because we were
getting all this fuel that was vaporizing into many, many
particles from the booster and a little bit of a contribution
from the spacecraft also.

And we were thrusting, too. I'm sure we had all that Junk
cen it from our launch,

That's right. And the whole area out in front of my view
was just entirely taken up with these little particles, and
this was at sunset. As the flight progressed, each time we
had a perticle or a group of particles such as a urine dump
right at sunset or sunrise, the sun would pick these parti-
cles up and they would aect just like little magnifying
glasses and make very bright spots. This is exactly what
happened. Did you ever see that then? I think you were more
in the daylight side.

No. I was on the daylight side. I didn't see what you were
talking about.

It was really something, The whole sky within my view was
covered with these little particles -- thousands of them,

There was obviously a great deal of that stuff in the air

2ll arcund,

As soon gs we got turned around I could see that the lights
were flashing on the booster, and Ed saw them, too. It was
pretty apparent. T called out right away to the ground that
the lights were working. I don't know if they understood
what T was talking about or not., I also called out shorily
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efter we came off the booster and we saw it, that it didn't
look like we were going tec be able to touch it, because of
the high rotatlonal rates thal we already had. We were into
darkness by the time that we got turned around, and I had
thrusted Just two or three times at the booster. We were
5till quite far above it «= I would guess now on the order

of 2000 feet or more and it was still dropping away from us
rapidly; I had already used about 25 or 30 feet/second to get
toward the booster. I knew I had to ecateh it durlng the
nighttime, because when we came out of the darkness on the
next pass, we had to be next fto it, because we were supposed
to take some photos of it arcund that time. So I thrusted
some more right at the booster trying to just overcome orbltisal
mechanics with brute force, Tt was too late to start pleying
fancy games with the orbital mechanies. Finally, I got us
down to what I considered a good position, and this was prior
tc Carnarvon, T believe. Remember when we finally got it on
the horizon?

It looked like it had finally stopped.

The relative velocity had finally stopped. And let me now
meke 8 general comment about what I thought of the lights on
it. We had two lights on the booster that flashed and they
were dlametrically opposed on the center of the hooster. And
when the booster was in such a manner that T could see both
of the lights, I could tell relative rates and I had an idea
of how far away I was. Did you find this to be true, too,
FEd, or not?

Well, T can't honestly say I was looking at it with that
feeling.

Okay. Well, what T am saying is that it was difficult --

T want to hear what you are going to say. I'm not sure what
you're saying yvet.

T4 was ¢ifficult to tell how far I was away from 1f, at best,
but when I had the booster in such a position that I cculd
see both lights at the same time, I could tell by the dis-
tance between the lights whether T was close or far.

Okay. I agree with that.
And when I could see these lights flashing over a period of

time, T could tell whether the dlstance between them was
getting larger or smaller so that I knew if I was closing or
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not, Unfortunately, because the booster was tumbling in this
screwy manner, I couldn't maneuver around the booster because
it was tumbling so fast; I was Jjust trying to get close to it
and not even maneuver == not to plck specific positions. All
I wanted to do was just get close enough so I wouldn't lose
it. When I could see these two lights, I had a pretty good
impressicn of whether I was closing or opening, For a long
part of the early part of the mission in the nighttime it
locked like we were holding our own, and then we finally
started closging with it, T finally worked it down where we
were at the same level., All this time T had been above the
booster, I worked down untll T was at the same altltude
with it; at least it was on the horizon. T felt that by then
I had gotten the thing under control, and we stood a pretty
good chance of still coming out on the daylight side with the
booster. I can't tell you what the range was. It looked to
me like I had worked the range back down (it had been opening
up a8 we went into darkness) == to 2000 or 3000 feet again ==
probably arcund 2000 feet. I{ might even have been as low

as 1000 feet. Tt could have been lower than that. At one
time I got the impression that we were guite close to it.

Yes. You were wondering whether you should retrograde away
from it.

It looked to me like we could have gotten as close as 200 feet.
It was extremely difficult to tell how close we were., What's
your guess, Ed? dJust pick a number,

I wouldn't say that close, I'd say you're more in the ball
park in the neighborhood of 700 to 1000 feet.

Okay.
You could be magnitudes off,

Before we got to Carnmarven, I remember, we were in reasonably
good shape, because I had finally gotten down to the booster.
I felt if T could Jjust keep it down near the boostér we would
be all right. Then it looked to me like we were closing
rather rapidly. So I thought we were going to get next to
it and then we were going to be all right, The reason I
felt this was because I could see the two lights. It must
have been rotating in such a manner that I could see the

two lights. Almost every fifth or tenth time they blinked I
could see them., T could see two of them. So I knew by the
distance that we were in quite close and everything looked
pretty good then., And then for & long, long, long period of
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time after that I never saw two lights again. I don't know
if vou did or not. I kept looklng and there was a single
light and a single light and a single light, and I didn't
know where T was with respect to the booster. And then I
started getting the impression without really seeing the
double lights, I guesse, that it was going away very rapidly.
Maybe T did see two lights and T just don't remember it now.

My impression was that the llight was getting fainfer,

I think that must have been it. I think that must have been
it. But a&ll of a sudden I got the Impression that it was
leaving me at a rapid rate. It wasn't that easy to see.
During the few times that the booster was up against the

sky background it was easy to see, but when 1t was down
against a ground background, it was very difficult to see.

I think it was just before we got to Carnarven that I felt
we were in good shape, And then as we passed Carnarvon, I
remember calling I could see the lights of the city. Well,
during this pericd of time all of a sudden I thought it was
starting to pull awasy again, So T started thrusting at it
agaln. And T never really got the double blink of the lights
for a leng, long, long time, And finally I thought I could
see them blinking again, and they were almost a single light
this time since they were so far away. And this occurred
over a very short period of time, Ten minutes? DPFive minutes?

Yes.

Is that right? Whatever you think, Ed.

Yes, I fully agree with you.

So then I sald to Ed, "I think we are losing it," So I
started thrusting at it again. All of a sudden it was apparent
that the thing wasn't as close as it bad been. BSo we started
thrusting at it.

In fact, that was one time you said we had lost it, didn't
you?

T said I think we have lost it, I had it in sight. T didn't
say that I had lost sight of it.

I thought you meant you had lost sight of it.

No. I still had it all the {ime.
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But it wasn't getting any bigger,

T didn't have any idea in the world vhere we were, And T
5till couldn't really tell. Finally, we could see the sky
starting to get a little gray, and I thought at least we
were golng to get to see where the thing was. And all of a
sudden the booster came cut just like that, and you could
see it, The lights disappeared and there was the booster,
It was 2 or 3 miles away, I'1l bet.

You asked me there and I estimated 1% miles.

So, it had gotten that far away in such a short time, and it
was down., I think what really gave me the clue that we were
losing it again was that I had it on the horizon and 1t had
started going down below us.

Right, Tt looked like it was about 30° below =w

It started going down again., And I could see it was coming
down below the horlzon, so I knew that I wasn't right with

it, But I wasn't really sure how far away I was so I did
thrust & couple of times - a foot per second or so — to make
sure I always had a closing velocity with it. And finally

T got the thing down., Tt was downh so that when it came out

it wasn't directly below ne; it was out in front of me and
down again., And like Ed said, I guess it was down about 30°.

That's what I'd estimete,

When it came out of the night and we saw it out there in the .
daylight -~

Right. I'd estimate 30 down,

It was above the horizon, just barely. Or was it above the
horizon?

Ne, it was below the horizon. I'd say it wasn't more than

10 or 12° below the earth horizon, but below our local hori-
zon, It was in the neighborhood of 30°. If you looked out
level to what you would cal]l level -- but you know the horizon
tilts away from you, SO ==,

So here again we were faced with the same kind of problem ——
to ecateh up with the booster., What I should have done was to
retrofire right then to drop down, get a lower orbilt, and

come back up. But we had to get to the booster right then or
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we Weren't going to get to it, because we had the mission to
take photcgraphs of it across the States. So I thought if T
could close with it at 10 or 15 feet/second we could at least
overcome our problem, OSo I aimed behind it, so to speak, and
dovn, and I thrusted that way trying to get enough closing
velocity down and ancther cne that would bring us up to it

at the same time; but most of the thrusting I 414 was down.
Then we just didn't gain on it., I started thrusting retro-
grade with my top thruster, but I was thrusting more back
and dowvnward. I Just absolutely could not get down to the
boester, It kept pulling awsy and pulling away until the
time we got to Hawailil,

You were putting a lot of AV in there, and we just weren't
doing anything., We just weren'i making ary headway,

It continued to pull away from us and it was falling farther
and farther below us until finally --

You put in about 40 feet/second to do something with it and
it hadn't changed a speck.

By the time we got to Hawaii I told them I thought we were
having difficulty doing it. Anyway, I had decided by that
time that if we were going to do the mission at all, the

only thing we could do would be to leave the hooster. The
fuel was down to arcund 75 percent on my gage and the gage
kept going up and down, so it wasn't a heck of a lot of help.
T had burned around 85 or 90 feet/second, I had numbers in
all three of the windows, and of course since T was changing
attitudes and thrusting in different directions those numbers
were going all over the place., So I made up my mind then that
it loocked 1ike a hopeless task and that we had better stop
this stuff or we were geing to lose all the fuel for the
whole mission. We probably wouldn't be able to catch it, and
we wouldn't be able to do what we were going to do, I think
the only thing we could have done to save the whole thing
would have been for us just to go forward on the local hori-
zontal and retrograde a large amount on the order of 20 to
30 feet/second, fall down below the thing and catch it an
crhit or =o later and actually perform rendezvous with it.
But because the flight plan was such that we had to get all
the EVA done in the first three orbits, and because Chris
and I had talked this over and decided the EVA was the more
important of the two things, I felt that the best thing to

dec would be to abandon trying to cateh up with the booster.
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Let me interlect something else, too. See 1f you had the
same feeling. I had the feeling that the booster orbit had
changed so much wilth respect to our orbit that if we reslly
went down after 1t, 1t might jecpardize ocur lifetime,

Honestly, I was concerned about that too, because, remember,
I called and asked what the heck cur orbit was right then,
The booster looked like it was going down at such a rapid
rate, By the time we got 1o the States I would guess it was
5 miles below us at least,

My impressicn was even more. I thought maybe it wasn't more
at the time but it was going more. I fell that if we really
got back with the booster we might have a pretiy good orbit,
but we would be down in the neighborhood of 130 and this
wvasn't the altitude we wanted to be, for the 6w.day lifetime
that we wanted.

The other thing that bothered me was thet we were going toward
perigee where we should have been coming back together., And
we weren't., We were pulling away sc fast that it wasn't even
funny. Frankly, I Just couldn't figure out what kind of

orbit the booster was in. It looked to me like, 1f we were
having trouble, the place where we should have been the
farthest from it was at Carnarveon. Apogee should have heen
farthest apart., Our perigee should have been closest together.
It was almost opposite, We were with it at Carnarvon, but

we were far away from 1t and getting farther away from it sas
we crossed the Unilted States, or Mexico, or wherever we came,

I wasn't looking out at the scenery; I was looking at the
booster, It was extremely difficult to track across the

water and as we got to the land it was almost an imposslbility
to track 1t, Here the distance is extremely 4ifficult to
Judge, Tt could have been anywhere from 5 to 15 miles directly
below us at this time. If I had a range rate I could have tolid
vhere I was gll the time and with range rate I would have been
able to rendegzvous with it from a mile, I could have done the
things I knew had to be done, rather than try to do it forcew
fully. I sort of feel the big problem was that we were so
optimistiec for those first three orbits that it 1s almost un=-
believable, It became apparent when we tried to do the EVA
that we couldn't do it in the time allotted. But anyway, I
had decided by the time we had gone by Hawail, or wherever it
was after we had been in the daylight for 1C minutes or so,
that it was hopeless, and I fold that to Ed. T told him I
thought we had lost the hooster for good., I don't mean I
didn't see 1t but that we weren't going to get back down to

i%t. He agreed with me,
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Yes.

T think T could have gotten to the booster in & dignified,
normal, slow, easy manner if we didn't have the constraint on
us of heing next to the booster in the first daylight pass
cver the States, taking pilctures, prepare for the EVA, and be
ready to emerge from the spacecraft an hour after we came out
of the daylight on our first pass, which was about 2 hours
into the flight. I just felt that if T had had more time, I
could have gone ahead and done some of this without using
brute force to overcome the difference between the booster
and myself., I could have gone into a lower orbit and chased
it that way. I could have just gone horizontal and retrc-
fired and fallen away from the thing initially and caught back
up with it later on, but it was getting sc far away from us

to start wilth that to purpcsely put yourself farther away from
it so that you could ecatch up later on was not the thing to do.
We had to be all done at a certain time. We had to be with
the booster when we came back Into deylight. That was 1t;
that was the thing. We had to be with the booster, because

we had to take those plctures., Then we had to be with the
vooster again an hour and a half after that, so that we could
dc the EVA right next to 1t. And with those kinds of time
constraints you don't have time to perform a rendezvous.
You've got to get witk it right then, but we Jjust couldn't

get with it right then,

You know another thing too; I'm darned glad we didn't use any
10 feet/second initially to separate with., I think we could
have used something in the terms of 1 or 2 feet/second, and
that would have been fine, Don't you?

I cut it short. I cnly burned about » seccnds, and I
stopped.

You have been doing that in all yoﬁr gimulations so I knew
you were going to do that. You can even cut it less, It was
amazing to me the separation you get immediately,

It almost seemed like we had a posigrade rocket on the space=
craft and a retrograde rocket on the booster, the way we
separated. Well, anyway, we told Guaymas that we had fo get
resoclution immediately if they wanted us to continue to chase
the booster, because we had used a lot of fuel, and we weren't
getting any closer, and 1t was still pulling away from us.

If they wanted to go for it, they had to make up their minds,
and we would really go after it. But I didn't think 1t was
wise. They confirmed this and said, "Knock it off,'" For
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closing rates at rendezvous, I think you could handle 20, 30,
or 40 feet/second if you are coming at it, not if you are
going away from it, You see we never gol a chance to do a
rendezveus., We never rendezvoused with it. The best thing
we ever did was to get close enough to it where 1 could at
least say T was at the same altitude with it for a change.

It wag the first time I had gotten hack to the same altitude
since we left it at Insertion. You Just can't equate it.

You don't do an optical rendezvous with the booster below
you. You try to put it above you so you have the stars and
the sky backgreound, Tt was below us. You couldn't do any
line of sight nulling, because there wasn't anything to null
the line of sight with., On the other hand I found that if
the sun was on the windew you couldn't see beyond the ncse

o the spacecraft, This satellite that I saw over arcund
Hawaii == I saw the thing and we were closing on it. We
might have hed a better rendezvous with it than with our own
booster., We were cloging on it, and I was concerned enough
that I checked tc see where the ac Power Switch was, to see
if I had maneuver capability at the time, The sun came acrogs
the window and I lost it just like that. It might have been
5 miles out. T don't know. It might have been then. It
might have been 50 miles out, but I had the Impression In the
30 or 40 seconds I saw it that it was quite clese, because I
cculd make out the shape of it. Shoot! The sun came acrass
the windew, and that was the last thing T saw out the window.
I never saw ancother thing out the window until we were gone
and until the sun finally came off the window. 8o, if you
are doing an optical rendezvous and you've got the sun on the
window, I don't know what you'd do.

And if you have windows as dirty as we had -~ our windows hed
a white film of material on the outside, which made it very
difficult to see out when the sun's rays reflected on these
prarticles that were on the outside of the windshield.

To just summarize this thing, I think that we came off the
booster with a fully unknown relative velocity which was

much greater than what we anticipated, and 1t didn*t seem to
be an inplane relative velocity. It didn't seem to be an in-
plane local horizontal relative velcoeclity. It was out-of-plane,
and it looked like the booster headed down with respect to us,
because it started separating from us so rapidly. It also had
less total veloeity. I think that this was the first surprise.
It started tumbling, and Immediately the rates bullt up In
just a very few minutes to something very high ~ 40 to

50 degrees/second — but it never got any higher, at least

the best we could tell, When we last saw it over Mexico or
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over southern United States, 1t was still tumbling at about
the seme rate, I guess around 40 or 50 degrees/second. I
felt that I got down to it all right, and I was in reasonably
good shape prior to Carmarvon, and from that time on until

we came oul of the darkness I lost it. And I think T lost it
because locking at a single light at night doesn't give yvou
any depth perception at all. You just don't know where the
bocster is, I think that summarizes it. Ed, you want to

add anything? You weren't watching it as much as T was, but
you saw enough of it to know exactly that was going on.

Well, you see I wasn't able to put the pileces quite together
because I was either locking ocut, and T couldn't see when you
were thrusting, or I was looking in and watching you when you
were thrusting and lilstening and not looking ocut. I tried to
interjeet my thoughts as we went slong and I agree with what
you said. I don't believe I want to add anything else.

Now that we've covered the tracking and the losing of the
booster, I think we ought to go back to the very bheginning

at insertion, and we will go through the checks that we went
through as we proceeded along and the things that Ed and T
were both doing aside from tracking the beocoster, the things
that we were either doing to prepare to come back in at area
2=1 or to stay in orbit and proceed with the EVA as we had
planned, In looking over the flight plan that we had and the
briefing guide on page 6, I have already covered the things on
platform alinement, I did not have time to aline the plat-
form. I tried to get it to somewhere near the loeal horilzon-
tal so that in case we had to do a retrofire, I'd be able to
do the retrofire. 1T brought the spacecraft up to a pitch
attitude that I hoped was zero, but I never got the spacecraft
alined to gee that it was zerc. 5o we really went into this
thing without my ever having seen a zero pitch attitude on the
spacecraft. Obviously I didn't get a chance to see the 3d’
pitech-down on the retrofire attitude. I didn't really have
time to look out the window and do a single thing that would
have prepared us to reenter at 2-1 because we were so busy
keeping track of == )

You know another thing I'd say alsc is that we were eternally
optimistic. We felt we were going to aline the platform and
watch the booster at the same time.

As a matter of fact, while T was trying to get the alinement

it became apparent to me that I could not aline 1t. T even
thrusted vertically --
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I was in a horizontal position, and I thrusted down using my
top thrusters, so that I would try to keep the booster in my
view. Thrusting, chasing the booster, and alining the plat-
form all at the same time -- fhose are the kinds of things
you have to do. 8o, I never did get the platform alined. I
did not have time. I got it somewhere near local horizontal.
Tf I was within #5” in the axis, I think I did a reasonably
good job, The Thruster Control Mode Checks that took place
at 19 minutes I didn't do as such. I would just throw 1t ine
to a different mode and thrust. I just did it with a catche
as~catch-can, T did check out the different modes.

Bverything seemed to be working. You weren't getting any
thrusters that weren't firing, and your modes all seemed to
me to be working properly,

It looked pretty good.

I had one comment on the Communications System Check, Remem-
ber we lost good communications with No, 1 UHF, and we
switched to No. 2 and seemed to have good communications with
it from then on? Now this wasn't representative that we lost
UHF' No, 1 because we used both of the sets at different times
throughout the mission later on. But at this particular time,
UHF 1 didn't give us good reception and we switched,

T thought communications through the first day of the flight
vere atrocious. They were terrible. Finally we switched to
the Reentry Stub Antenns and that seemed to fix the problem.
Didn't you think so? BRBut you know we went back to reentry
antennsa over Carnarvon one time., We got just as good recep- |
tlon off of it that time as we did any other time,

I remember when you were making your Communications Check.
That was when I was asleep. You were checking the two and
you ended up with the reentry antenna.

Yes, later on in the flight, as I said, at the end of the
first day or so. -

We seemed to get better communications,

Communications were better. As a matter of fact, I was a
little concerned that the communications were so lousy that
we might have to come back in, because we were really losing
communications. We were trying HF and all kinds of things.
Information just wasn't getting up to us.
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That was after EVA.

Right, Communications just weren't getting up to us,
I figured we didn't have any communicatlons with the ground
durlng EVA,

Ne, we didn't, Our VOX blocked them out,

I know 1%,

But the Communications Systems Check that was supposed to be
performed at 15 minutes -~ we sort of already accomplished
the thing, because we'd used UHF No. 1 and Ne, 2,

T made the check with them.

Did you make the check? Thé%'s right, you made the check
but we didn't use the HF because we weren't golng to put the
antenna out until after EVA. Ve didn't do anything with the
urine bags except keep them right where they were.

At this time we didn't pressure check both sults, becauge we
did this later,

We dldn't aline the platform, as I mentioned, The Control
Mode Check was a catcheas-catch-can, You did uwmstow the
equipment that we were supposed to unstow, The bleod pres-
sure bulb, the Hasselblad camera and its packs, and a 16-mm
camera, During this time when I was chasing the booster, 1
did manage to get to reach back behind my seat and pull out
the bracket for the 16-mm camera. You tracked the booster
while I smoothed the thing out.

That's right.

We didn't get out the urine nozzle. How about the utility
cord? Did you get out that fancy utility cord, the three-
axis utility cord®

Yes, I knew where 1t was.
you didn't need it.

I didn't give 1t to you bhecause

No, I didn't need 1t., That's right, As Ed said, we did not
pressure check our sults at 30 minutes like we were supposed
to.
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There's this 1ittle thing here that says measure gll AV's,
All T 4id was put the computer in Catech-Up, hit the Start
Comp button, and just let the numbers fall where they would.
At the time that we stopped chasing the booster around, I
had about 60 feet/second in cne window, 30 in another, and
30 in another., I never really came to a posltion to try to
null all these things ocut to see what the totel AV was, I
was putting in the thrust with mostly the aft thrusters and
the down-firing top thruster. I don't think I used the left
and right thruster at all., I don't think I used the bottom
thruster at all. There was no difficulty controlling any of
them. I uged the forward-firing thrusters once or twice to
try to slow down, to take ocut total velocity.

Then there was the Accelerometer Biams Check which was another
one of those things. I don't knew how T let it get inte the
flight plan.

We both jcked about that one, huh, Mac? We were really going
to get an Accelerometer Check when we were trying to treck
the beooster.

I was pulting AV's on the IVI's at a rate of a foot per
minute at least. We ended up with over a foot per minute,

T think, over that period of time. We couldn't have checked
anybedy's accelercmeter bilas, so I Just didn't even fool

around with 1t, We were supposed to take a blood pressure.
Did you take that blood pressure, Ed?

Yes,

You did take the blood pressure.

I think I 4id., I had it cut. I don't know whether they asked
for it or not.

Okay.
I don't remember on that,

Okay. We got the Quantity Read-0tf. I guess we got & time
hack somewhere in there.

They called up I believe, I remember them calling the Quan-
tity Read Off, and T turned it OFF.

That's right,
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Then 1t says at 1 hour we were suppcsed to unstow and assemble
the maneuvering unit in 1ts 16-mm mount., I don't think we had
that stuff out by then, did we?

No.

You see, this whole flight plan was based on me being able to
track the booster wlithout using any thrust, and essentially
having the spacecraft stationary near the booster, without

any maneuvering at all, where the statlion-keeping was a mat-
ter of Just looking out at the thing and controlling your
agttitude with pulse., We thought that if the booster was
stationary we could get in close to it. We could essentially
fly a formation by it with more attitude control than trans-
lation control, which left me then free to help Fd assemble
all this stuff for the EVA. Well, it turned out that I didn't
dere take my eyes off the booster for half a second. So all
the things that we were supposed to do together up until the
time we finally saild goodby to the booster, FEd had to accom-
plish himself, I was completely unable to help him, The only
thing I managed to do was to unstow the 16-mm camera bracket
and put the 16-mm camera on.

I couldn't quite get at that one,.

No. T could hardly get to it. 5o we were probably behind
at the hour mark. Right?

Yes.
Not by an awful lot,

T knew we had & problem with the booster, and T was more con=
cerned with our problem with the booster than getting the gun
and stuff out then, I felt that they were both tied together
and once we lost the booster we didn't have a sweat tlme~wlse
on meking our EVA. 8o, T was trying to be of what assistance
I could to Jim on watching the booster during these first
critical perilcds. -

Yes. Tt wesn't unappreciated because this booster was be-
coming & speck on the horlzon, and 1f you blinked your eyes
you could very well lose the darn thing.

When we were out that second day, I think you said cne time
you did lose it for a minute,

That's right.
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I was lucky enough to still be seeing it, until you started
picking it up again.

That's right. ©So, I'm saying it really took two palrs of eyes
constantly locking at that booster to keep it in sight., It's
Just one of those things that just took so much time that we
hadn't planned on. It was almost unbelievable.

In our flight plan from an hour to an hour and 20 minutes we
don't really show anything, although, here again, we were
busy with the booster, 8o, when we got around to closing
with the booster, there wasn't any closing. We finally got
clearance over the United States to stop fooling with the
booster. I think this was an extremely wise decision.

I got to Guaymas, and I said the booster was pulling away
from us. We'd already used about 100 AV to stay with it, and
I recommended that we just give up on it. We had to get a
decision immediately, because I couldn't stay with it and not
use fuel at the same time. They came back from Texas. I
talked to Guaymas and got their confirmation from Texas, which
was only a matter of a couple of minutes, saying to leave the
booster, That was about the only thing they could say.

4,2 Extravehicular Activity
And this was the time I went after the gun.

Okay. At that time we reverted from station-keeping, which
we were both attempting to do, to EVA preparation, which we
both had to do. That's when Ed went after the gun, and we
started our preparation. We weren't really far behind at this
time. All we had to do was get the gun out and get the man-
euvering unit. The cameras were already out. You had the
Zeiss too, didn't you?

Yes. The Zeiss came out with the Hasselblad, from the same
package as the movie camera. And the storage certainly was
a lot easier. What do you think?

That's right.

Particularly getting it out of that center thing. You can
Just zip them out of there with no problem at all.

So, at about 1:30 we started to assemble the gun. If you
look at the checklist, you see that we probably got the gun
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gssembled in nothing flat.
It's no problem to assemble the gun.

We started our egress preparations essentially on time. As
a matter of fact, I think we even got started a little
earlier.

Then, we weren't worrying about anything else.

Then, we weren't worrying about staying with the booster, We
probably started it about 1:35 or 1:40., Over the States we
started ocur egress preparation. We went to our other check-
1ist.

Tou were over Ascension, calling off the checklist,

T started reading the checklist off to Ed and we went through
it. He unstowed everything. Why don't you tell them what
you did there, EA? T Just read the checklist off to you, and
you went ahead and 4id it.

Okay. T had to get back into the right-hand box, and I un-
stowed the items there. The first time I went back in there,
I took the first items out, and T 4id not unstow the full box.
I remember I told you, "It's all coming out, Jim., I'm going
to bring them all out on the lanyard." Remember?

Right.

We'd teke them off piece by plece if we need if,, At that .
time I pulled the whole lanyard out and the cockpit was full
of little bags. I was guite happy that they had prevailed
upon me to put a lanyard on all this equipment, I had thought
at one time that it would be more desirsble not to put a lan-
yerd on, We'd been working a lot in our simulations without
the lanyard and it seemed pretty easy. But looking at it now,
I highly recommend that everybody keep that stuff on a lanyard.

We would have really had & mess if we'd had all those things
floating around, It was bad enough as it was.

Yes, elght or ten of those little bags, and I was glad they
were all tied on to one string, I could contrecl them in that
manner., They were quite simple to unsnap. I thought the snap
attachment made it pretty easy to unstow and selectively pick
out the items that I wanted, T unstowed the pouches that I
needed, and then we got ready to take the long umbilical out.
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I had a little difficulty. It took me about three tries to

get it out. It's fairly big package to come through a small
hole. It was & gocd thing that we had taken the wvelcro off

of the batch, because there was no tendency for anything to

hang up as we removed it. On the third try I got it out.

MeDivitt I thought you did an extremely goed job getting the bag cut.
You got 1t out a lot guicker than I'd ever seen you do 1t in
the Crew Procedures Trainer in Houston or in the simulator at
the Cape.

White You didn't know it. It took me three tries.

MeDivitt  Well, maybhe it dild, but it sure locked like it came ocut a lot
easier. T thought you got it out in a big hurry. I didn't
notice that it fock you three {tries, I saw you start, and
then just a short time later, it was out.

White Well, it did come cut pretty easy, and I think the storage
was satisfactory, but I'd certainly recommend that nothing
be on the outside to keep 1t from coming out, ITt's a real

tough ==

MceDivitt  Yes, we need the velero off of there. We're pretty well sure
cf" that.

White The rest of the equipment -~ the "Y" connectors, the bag that

contained the "Y" connectors, and the attachments for the
chest pack I handed to you. T think you were keeping track
of most of those things uwntil the time I needed them,

MeDivitt  Yes, I was.

White The storage of the ventilation module from the floor came off
pretty easily. That's when I started going shead and putting
it all on. You read the checklist off to me. I had gone
ahead and done a few things anyhow. As you read them off, I
checked them off to be sure that I had done them =211, I think
we had everything out without much problem at a&ll., - I think
it took us longer actually te put it all together.

MeDdvitt That's right. 1t did. We started going through the check=-
list here and putting the things on, and we started getting
more and more rushed., We were supposed to start the Egress
Preparation Checklist at about 1:44, We probably started it
at about 1:3% or so. We started it about 10 minutes early,
roughly, maybe 5 to 10 minutes early. We were supposed to
be ready to start the depressurization at 2:30 over Carnarvon.
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I think I could have gone through and hocked everything all
up, but I felt that we should go through fairly close to the
procedure we had set up on the checklist,

That's right.
I think this slowed us down.

Well, we set the procedure up so that when we finished with
it, 1t would be right. I think this helter-gkelter thing
that we were belng forced into was for the birds, 8o as we
got farther along, 1t became apperent to me that the thing
to de would be to stop.

Right.

Go sahead with the assembly of the stuff., Why don't you com-
ment on that?

I've commented in my Self-Debriefing about the equipment and
the agsembly of it. I thought there was no difficulty at all
in connecting the "Y" connectors, the hoses, and the chest
pack, I thought the connection of the chest pack to my har-
ness was g good one, With the velcro I could move 1t in and
cut whenever I wanted to so that T could make my connections
on the inlet side of the ECS hoses. It went along pretty
smoothly, as a matter of fact. I think as we progressed along
in it though, we felt that we had everything done. I didn't
really feel that we had everything done in a thorough manner,
And T think you had that same feeling.

That's right., When we got to Kano or Tansnarive —— I think
it was Tananarive — I called whoever I was talking to and
sgld that we were running lete and I thought that we would
probably not do the EVA on this perticular rev, I knew that
we had another rev on which we could do 1t., It looked to me
like we had all the stuff hooked up, but we hadn't really had
a chance to check it, I also noticed, Ed, that you were get-
ting awfully hot. You were stariing to perspire a 'lot, I
didn't like the way you looked to start this whole thing off,
So I told them over Tananearive =—- I believe it was Tananarive —=
that we would go shead and continue on, and I would let them
know whether or not we were going to depressurize at the next
station. We went on ahead and 1t looked to me like you were
all hooked up and about ready to go except for one thing.

We forgot the thermal gloves. I d1d not have my thermal
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You @id not have the thermal gloves on, which is sort of

insignificant, but we hadn't really had a chance to check
over the equipment to make sure that it was in the right

spot.

Well, we talked and you said, "What do you think?" We
talked it over and T had the same feeling. I thought it
sure would be smart if we had about 20 minutes to just sit
here real still before we went out,

I think we were in a situation where it would probably have
gone all right. We had completed about 80 percent of what we
really should have had done as far as the checking went, and
I just didn't feel that we were in the right shape., Ed didn't
think we were, and besides, I could see Ed. He couldn't see
himself., Ed looked awfully hot, and he looked like he was
getting a little pooped out from playing arcund with that

big suit. I thought that the best thing for his sake, and I
knew he wouldn't admit it, was to let him rest up for another
orbit.

I agree that was the best judgment.

So, when we got to Carnarvon - I guess it was Carnarvon -—
I called them and said we were hot golng to come out on that
orbit.

It was Carnarvon. It was just before we depressurized.

So, we postponed it until the next orbit. As a matter of
fact, after that we just sat there, We didn't do a thing for
about 10 minutes. I let Ed cool off a little hit. We were
on two-fan operation at the time. We just sat there and we
were cocled off, We went around for about 20 minutes then.

Okay. Then as we went back around, I asked you to go through
the checklist again, and we went through item by item this
time,

That's right., I might add that we went right back to the
beginning checklisi, the Igress Preparation Checklist. We
started at the top one, and we did every step on it again,
We verified every step to make sure we hadn't left anything
out.

We actuzlly went in and checked this time. Another thing we
hadn't really positively checked was the position of all the
locks on all of the hose inlets and outlets, This time we
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acetually checked all those locked. All of them were locked
ir, but it was a good thing to do, I believe.

You want to make sure., We did do our Suit Integrity Check
before we started all this stuf?.

That's right. We started before we actually went to the
unstowing of the stuff from the right-hand aft food box. We
went to the Suit Integrity Check.

Well, I don't know where it is, but we did it when we were
supposed to do it.

We did the Suit Integriity check before we started the “gress
Preparation Checklist, That's when we did it, over the States.

I think we did that Just about the time you decided to give
up on the booster. We did the Suit Integrity Check. Dotk
suits checked out all right., It went up to 8.5 and it leaked
down to about 8.5 or something like that.

Same thing with mine. It went up to 8.5 and leaked down just
a little bit. Not enough to he concerned atout.

o, 0Oh, one thing that we did do on that extra orbit that we
went around -- I disconnected the repress system and we went
back on the «-

Oh, yes. We never even got on the reovress system, did we?

Tes, I oelieve we were, but then we turned it off. We were
all ready tc depressurize, and then we went back on the
spacecraft ECE system, full, and went through and reverified
the whole checklist again, The only things that I would say
we hadn't done to my satisfaction the first time was to check
the inlet and outlet positicns of the locks, and I didn't have
my thermal gloves on., It turned out I didan't need them.

Also, during this period of time T alired the platform, which
was completely misalined, It was probably alined within a
couple degrees, bul as we went arouvnd in Orbit Rate it got
farther and farther out of tolerance., 5o, I managed to aline
the platform. Here again, I might comment on the fact that
our initial Flight plan was so optimistic that it was almost
umtbelievable. The both of us worked full time on doing noth-
ing except preparing for EVA, and we didn't auite get the job
dorie, I can't believe that we could have possikly flown for-
mation with the booster and taken pilctures of it and all the
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otter Lhings Lhal we had scheduled, and sti1ll prepared for
thic Lhing and evern come ¢lose to completirg I,

Well, the way we would have bhad 4o do 1it, would hrave been
withoul a checklist. I would have had to Just go ahead and
hock cverythirg vp. T think we could have done i1t satis-
factorily in this manner, but it wouldn'l have been the way
we wourld have wanted 11%.

Yeg, that's right. I don't think that's the way it should be
done. It was [ust toc bad that we had a time limit on it, but
wren we did get rid of 1lhe booster, cor the tooster no lorger
became a part of the flight plan, then the time limit vanished,
We found out that we really nceded that extra oruil, or prob-
aoly could have used anolher 20 minutes.

Yes. We went back. And I remember as we came over (arnarvon,
we had avout a 19 minute chat back and Tortt — kind of a rest
period. e were all Tooked up at thal time, and that's the
time we went on the repress flow, ready for tre devressuriza-
tion, I thkink they gave vs a GO tren for our EVA.

That's right. VWe depressurized the cabin and got down to

2 vei to check our tleood pressure. We tried to put our btlood
pressure plugs in Lthe blood pressure plug port and found oul
that we didn't have any blood presstre plugs on either suit.
This was quite a surprise —— an unpleasant one, T might add,
Well, we decided that from our vpast experience and our znow-
ledge of the suit that, even if we did =pring a leak in the
bloed pressure cuff, the zize lole that we had in the suit
would not be catastrorhic, ard we decided to go ahead with
the VA,

It was within the capability of the syster we were using.
At Carnarveon we not only got the go-ahead to start the de-
pressurization, we also got the go-ahead to open up the
hatecl, the go-shead that we weren't supposed to get until
tdawaii. 5o, we wenl alead and did that, :

Yes. TI'm kind of curious of the whole time. We were out
nearly an orpit, I think. We didn't get it closed back
again till we got back around to Carnarvorn,

We were in a whole orbit depressurized.

Yes, I don't think people quite realize that,
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We'll remind them. As we got to the hatceh opening thing, we
had our first difficulties with the hatch. The gain gear, T
guess you want to call it -- actually I call it the ratchet --
didn't want to engage into the JNLOCK position. We fooled
with 1t a few times and 1t finally engaged in the UNLOCK
position, and Ed was able to go ahead and start.

The first Indication of trouble was when I unstowed the
handle to open the hatenh. ‘The handle freely moved up and
down with no tension on it at all. I knew right away where
the trouble was. It was up in that little svring on tke gain
pawl. BSo, I went up and manipulated 1t back and forih in
hopes that I could break the lubrication loose in the spring
to get it to work. We must have svent several minutes with
the hatch. I thought perhaps it might have been stuck in

the manner that the hatch got stuck in thke Wet Mock, where it
Just was stuck. Your could ratchet 1t open, tut the hatch
itself wouldn't open. It was pretty apparent the troukble

was in the gain pawl., I jimmied it back and forth, and {hen
I decided to go ahead and try the technigue of actuating it
in seguence with the hatch handle, If you actually replaced
the operaltion of the spring with mechanically moving the gain
pawl up and down, you can do the same work that the spring
does,

Your fingers sort of take the place of the spring and drive
this little pawl hLome.

This is the first time we actually tried this in a suit., Tt
requires you to press up with your left arm to get at the gain
pawl, and at the same time to hold yourself down., And I think
later on this was a source of some of our problems which I
brought out now so that we can fird out later cn. I felt it
start to engage and start to ratchet the lugs out. Jim also
verified that they were coming open. I backed them off, and

I remember Jim saying "Ocop. Not so fast;" and at that time
it popped. The hatceh actually popped cpen, jumped open about
% or 4 inches,

I was expecting the hatech tc come open with a bang. Alfhough
we had the cavin to vent and it had bled on down to where
there was nothing indicated on the Cabin Pressure Gage, we
gtill really had the repress valve on. Fe was bleeding right
into the spacecraft, We never got down to a vacumm and, even
though we had a cabin pressure of only a tenth cof a psi, we
spread 1t over the entire area of that hatelk, and that puts

a pretty good size force on it., I had a real tight hold on
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the hateh closing deviee, and when it popped open I was anle
to snulk it.

It didn'i really opern with much force, did it?

Well, it did. Tt opered with a fair amount. It popped and
T couldn't: step it the first inch or so, Then, of course,
ap sgon as 1t oneoned, that ruch pressoee ood ofS. T Just
sort of snubked tre tlhing 1o keep it irom flying a2ll the way
opern. HNow if I hadn't heen holding onto il, T don't think
it would have gone open mcre than 2 or 3 feet.

This is another point too. There's more [orce on the hateh
actuator thkan T thougrt., T didn't Jjust flip the door coen
with ny lLand. 1T had to actually Toreihly push it open, sim=-
ilar to the force with which I opened the hatch lying on

my back under -, Thet'z sooun whe foree that I nad Lo

on the hatch to open it.

This extra force that we are talking about iz duc to the
O-rings they put in the pyros thkat are used for ettisoning
the hateh, This is sometling that they put in jusil bvefore
the light = something that we'd gone out %to the spacecraft
to feel. We knew just about what the force was, but it was
pretty high.

Okay. At this time I had certain things that I had to accom-
vlisk, I had to mount the camera on the back of the adapter
and mount the umbilical guard on the edge of the door. T
elected, as T nad plarncd, to go ahead and mount the camera
first ard then the umbilical guard. I mounted the camers )
and it went on without too muck difficulty. The three little
lugs orn the bottom are a good mounting scheme, T think T
would make a little easier engaging device for working out in
a8 hard sult. T had Tamiliarity with it, and it did lock up
there all right. The urpilical guard for the umbllieal on
tte side of the door took me a lilttle longer to mount. Bacx
to opering the hateh ~- T nad the thermal gloves on when we
were copering the hatch, and because of the fine work I had

to do witn trke 1little gain and the drive lugs up there. T
nad to remove the thermal gloves so that T could actually
actuate those small levers, I couldn't do them with any
precision with my gloved rand. So, I took the thermal gloves
ol'f at this time, and I handed them to Jim, When I got back
out, T didn't notice any temperature extremes. T felt gquite
confident that there wouldn't be any heat, since we Jjust came
out of thre dark side, so T decided to do the asctual work in
putting tnis equipment on with my plain pressure suit gloves.

CONFIDENTIAL



VeDivitt

White

CONFIDENTIAL

I had much more feel with them,
umbilical guard on tre door.

t me get back now to the

Tt went on pretly well. It

took me a 1ittle longer and il took me four or five tLries to
get the little vin into tre hole that actually snubbed the

guard down on the door.
planned to do. The bag floated

T did something then that I hadn't

dp and out of the spaceeralt

and now it was above the point where the hose was going through

the tmpilical guard.

T left it there for two reasons:

already and I would have had to
again and scooted it back dowrn,
might Twmve had a better view if
front of him on the hose coming
I elected to go ahead and leave

I had planned to keep it down inside.

(1) T figured it was there
take the umbilical cord off
and (2) I also felt that Jim
it wasn't sitting right in
up from the repress wvalve,
the bag there. 1T then re-

ported to Jim that I had everything all mounted and was

ready to go.
tures. Since we had gotten out

I had planned to take a short series of pic-

early, I had a little extra

time at this time, so I went akead and turned the outside

EVA camera on,

actually gives the egress up out of the seat,

back down and came out again so

T took a short seguence of pictures that

I kind of went
they woulid get an actuzl

picture of it, and then I turned the camera off again., T
mountted the camera and I turned it on while it was on the

mount., I took a short sequence
my left thermal glove, which ne

glove on while the camera was running.

when I asked Jir +to nand me
did. I put the thermal
I turned back around,

wanted to be sure the camera was off, so I took it off the
mount, and I turned the camera olf and actually visually
took a look to see if the switch was off.

Did you knock it off one time?
fell off,

By golly, I did.
That's right. T knocked it off
when I was out there.
tnen I asked you to hand me the
wasn't running,
ahead and took the gun and made

I thought you sald the camers

So I must have mounted 4t four times,

one time during this time

I got the picture of the egress, and

gun, At this time the camera

I had the glove on my left hand, and I went

gure that it was ready to go.

I had the camera on at that time and the valve was on, I
checked the valve fo be sure 1t was on and T was essentially

ready to go.
me longer than I thought.

I don't know how long this took, but it tock
We had had early egress and it

wasn't too mueh before I got the GO that I was ready to leave

the spacecraft.

CONFIDENTIAL



¥edDivitt

White

MebDivitt

White

MeDivitth

White

MeDivitt

White

CONFIDENTIAL

I'm not sure whrether we got that GO {rom lawaii or Juaymas,
I sort of susvect that we gol that GO from Fawaii, not
Guaymas as we nad originally planned,

Well, it sure secemed short from the time I was mounting all
that stuff out there to the time you told me to po.

Trat's right. I'm sure we were talking to Hawalil, and they
said you're clear to proceed with ZVA.

And that's when I went., I tet we went out at Hawaii.
I thinx we went out at Hawaii,

I delayed from the time you gave just a minute, long enough
to actuate the camera on the outside., This was kind of in-
teresting. VWhen T actuated that camera, T had my gun tied

to my arm with the tether. t [loated freely to wmy right.

T turned back around and turned the switch O on the camera,
and listened and made sure the thing was running. I knew it
was running, and put it down., I think you'll see this on the
film, I wanted to be sure it was running whern I mounted it
back there. I actually took it off and turned it on, and I
remember it Jjiggling up and down when T was trying te stick
it on there, It ougkt to be a funny locking film, And it
mighl even show the gur fleating beside me as I was mounting
it. That's when you said, "Slow down, You're getting awfully
hot." T was working pretty hard to pet that on. T mounted
the camera agair, and this is where T tried to actually man-
euver righl out of the spacecraft., T knew right away as soon
as I got up == I felt even before -- that the technique of
holding on to the bar in the spacecrait and sticking a finger
in tre RCS thruster wasn't going te work., I mentioned that
to Jir before -- that I didn't thirk I would be able to do i1t.

I think you and I both knew how you were going to do, and
everynody else was vlanning for us how we were going to de

it, but without any real experience in 1t. Teople who didn't
know a lot about it were planning fnis sequence, and it wasn't
the way 1t shkould nave been.

I couldn't Lave done that, I didn't have three hands. T
couldn't hold the gun and put a finger in the RCE nczzle, ard
kold the handle at the same time. T thought it would be more
desirable anyhow to actually depart the spacecraft with ro
velocity, other than that Imparted by the gun., This is ex-
actly what T did. I thought that I was free ol the spacecralt,
and I fired the sun. I realized that my legs were still
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dragging a little pit on the side of the seat, sc I puiled
myself out until I could see that my feet were uctua!ly out
of the spacecraft. T think you called me and said I was cul
of the spacecraft,.

I called and told you that you were clear, That's right.

And that's when I started firing the gun and actually vro-
pelled myself under the influence of the gun., T don't believe
I gave any input into the spacecraft when I left that time,
did I°

No, you left as clean as a whistle.
Later on, I gave you some pretty big ones.
You were really bouncing around then.

Now at the time, I left entirely uvnder the influence cof the
gun, and it carried me right straight out, a little higher
than T wanted to go. I wanted to maneuver over to your side,
but I maneuvered out of the spacecraft and forward and per-
haps a 1little higher than T wanted to be. When 1 got out to
what I estimate as probably one-half or two-thirds the way
out on the tether, I was out past the nose of the spacecraft,
I started a yvaw to the left with the gun and that's when I
reported that the gun really worked guite well. T believe
that I stooped that yaw, and I started translating back to-
ward the spacecraft. It was either on this translation or
the one following this that I got into a bit of a combination
of piteh, roll, and yaw together, I felt that I could have
corrected it, bult I knew that it would have taken more fuel
than I had wanted to expend with the gun, so I gave a little
tug on the tether and came back in. This is the first ex-
perience I had wilith tether dynamics and it brought me right
back to where I did rnot want tc we. It orought me right back
crn the iop of the spacceraft, by the adapter secticn., Jim was
callirg me and said that I was ocut cf his sighat. T teld him
that I was all right, that I was up soove the spacecraft, I
looxed down ang T coculd see attitude thrusters firing, lLittle
white puffs out of cackh cne. T wasn't very cicesc. They
loczed just Iike what Charierlaicz's roport teld us. It lecoked
Just lixe about a foct and 4 hall or maykbe 2 feet ol nlume
fror the spacecraft and ecertairly didn't look ocmincus to me
at all. TIn tact It locked xind of like the spacecraft was
really alive ard working down there. T xnew Jim was dolng
his [ch holding ettitude for me.
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Iet me comment on the attitude-holding right. now. Initially
we started oul in blunt-end-forward, banked to The leflt about
30° or so. This happened to be the attitude we were in. Ve
wanted to be blunt-end-forward for trhe sun, and they told me
it didn't make any difference what attitude <that we were in
when we opened up the hatch. We had originaully planned on
cpening the trateh toward the ground. I was called by some
station that said it didn't make any difference what attitude
T was in when I opened the hatch. We opened the hafch. We
opened it in that particular attitude, and I held the atti-
tude for tre first vortion of the time that Zd was out. When
yvou had the gun you managed to stay reasonably well oul in
front. I held the spacecraft essentially stationary with re-
spect to the local horizontal., After you ran out of fuel in
the gun you were on top of the svacecraft all of the time,

I feit that unless you really had to have the thing stabilized,
to maintain your sense of balance or whatever you want to call
it, I wouldn't fire the thrusters.

You asked that already when I was outb.

Yes. I asked you if you needed it and you said no. ©So, then
T feit it woulid pe better not to fire the thrusters, because
you were driiting back up over the cockpit. I could see that
you were going up over us. I couldu't see back behind me,
but I could see by 1the moticns that you had when you went by
me that you were going to continue on. I felt that it would
be a 1ot safer i we Just let the spacecraft driit unless it
got into very higl rates, T fired the jets a couple of times
just to knock of T the rates. 1T let it start drifting when you
got on the tether sc that you wouldn't get back there on top
of one of those thrusters wken I fired trem. From about the
time you ran out of fuel vntil you got back in I didn't do
much attitude controlling. I did szome. Iverytime the rates
got up pretty high, I'd knock them off. You were able to
maneuver around the spacecrat when the spacecraft itself had
rates of say +2 degrees/second in a couple of the axes at the
same time. Here again before the flight we discussed the
axls system, Iid selected the spacecraft as his axis system,
It didn't appear that he was having a bit of trouble with it,
e was maneuvering with respect to it, repgardless of what the
earth, sun, moon, and stars were doing. It was pretty obvious
to me that was exactly what he was doing.

Well, when I came back the first time to the spacecrait with
the gun -~ I had used the tether Lo bring me bvack -- T did go
back up on the adapter area, This 1s the first time it had
happened. I said, "All right. I'm coming back out again.”
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This 1s one of the mosl Impressive uses of the gun that T
had, I started back out with that gun, and I decided that

I would fire a pretty good burst too. I started back out
with that gun, and I literally f{lew with the gun right down
along the edge of the spacecraft, right out to the front of
the nose, and out past the end of the nose. I then actually
stopred myself with the gun, That was easier than T thought.
I must have been fairly fortunate, hecause I must have fired
it right throuvgh my CG. I stopped cut there arnd, if my memory
serves me right, this is where I tried a couple of yaw man-
euvers. I tried a couple of yaw and a couple of pitch man-
euvers, and then I started firing the gun to come back in.

I think this was the time that the gun ran out. And I was
actually able to stop myself with it out there that second
time too. The longest firing time that I put on the gun was
the one that I used to start over the dpoors up by the adapter
section. T started back out then, I probably fired it for

1 second burst or scmething 1like that. T used small burst
all the time. You could put a iittle burst in and the re-
sponse was tremendous, You could start a slow yaw or a slow
piteh. Tt seemed tc be a rather efficlent way to operate. T
would have liked <o nave had z 3-foot vottle out there — the
bigger the beller. It was quite easy to contrel. I feel that
witlh the gun there would be neo 4difficulty in maneuvering back
to the aft end of the spacecraft, and this was exactly what

I did later on. Just on the tether. I got all the way back.
B0, I ran out of alir with the gun, and I reported this to Jim,
I didn't attempt to take any pictures while I was actually
maneuvering with the gun. The technique that I used with the
gun was the technique that we developed on the alr~bearing
vlatform. I kept my left hand out to the side, and the gun
as close to my center of gravity as I could. I think that the
training T had on the air-bearing tables was very represenia-
tive, esvecially in yaw and pitch, I felt guite confident
with the gun in yaw and pitch, but T felt a little less con-
fident in roll, I felt that I would have to use too much of
my fuel, T felt that it would be a little mere difficult to
control and I didn't want to use my fuel to take out my roll
combination witk the yaw. We divided our vlan so that I
would have a part of it on the maneuver and a part of it on
the tether., I don't know how far along we were when the gun
ran out.

Right on schedule when the gun ran out, We planned 4 minutes
for the gun vortion of it., We were Just about on schedule,

I bet we used a little more than 4, because I think we came
out earlier than we thougrt.
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No, I started tke event timer to time it,

Well, this 1s where my control difficulty began., As soon as
my gun ran oul I wasn't able to control mysel?” the way I
could with the gun., With that gun, I could decide to go te

a part of a spacecral and very confidently zo. I think
right now trat I wish that T rad given Jim the gun and taken
the camera off. Now I was working on taking some piectures
and working on the tether dynamics. T immediately realized
what was wrong. I realized that our tether was mounted on a
plane obligue to the angle in whicl: T wanted to translate.

I remember from our air-bearing work that everytime you got
at an angle from the perpendicular whkere your tether was
mounted, 1t gave you a nice arching trajectory back in the
opposite direction. You're actually like a weight on the

end of a string, IFf you push out in one direction and you're
at an angle from the perpendicular, when you reach the end cf
a tether, it neatly sends your in a long arc bvack in the oppo-
site direction. Imclk time this are carried me right hack to
the top of tle adapter, to the top of the svacecraft, in fact,
toward the adapter section. One time I was so close to the
thrusters back there that I called Jim, I said, "Don't fire
any mere', because T was »igut orn the thrusters. I wee even
cioser than trat foot and a ralf whick T noted to be tre
lengtl of the thruster plumes, and I didn't want to sit on

a Tiring thruster.

We were discussing the EVA and T was saying that I spent
approximately 70 percent of my time, it seemed, trying to get
out of the area hack above the spvacecraft in the adapter area.

Yes, you intended to go toward the position that was directly
over the cockpit, You always arced pest it secausc you
were coming from tre ITront.

This was exactly rigat bpecause that's exactly where my tether
was connected, Chris lrad been very emphatic that he wanted
me to stay out of this area, and I had agreed to stay out ol
tkere., T tell you, I was doing mwy level best to keep ocut,
but the tether dynamics ‘ust put me back there all the time.

Let me interject something here. When we were talking about
the control modes and how we were going to control the space-
craft, we decided on the Pulse Mode rather than the Yorizon
Cecan Mode, or anything like that. The Horizon Scan Mode would
leave me free te use hoth hards Lo take pictwres of you, and
that way I wouldn't have tad to control the spacecraft, 3ut
since it was an autcomatic mode and it fired whenever it felt
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lize firsing, it didn't glve uz any Flexibility, and inis is
why I felt that the best mode to be in was Pulse, in case you
d4id get back there.

That's exactly what happened.

I didn't have to worry about the thruster going off in your
face, I didn't want the thrusters to fire, and they didn't
fire because I didn't touch them. It was a wise choice.

I think this was good. When you look at it from a picture-
taking viewpoint, it gave a wider spectrum of pictures, You
got different views cof the earth and the rorizon. I'm glad
we weren't held to a specific mode,

I think that the picture we 4id take or the attitude that we
started out, which is shown in the newspaper, is Just about
right.

I guess we banked over %o the right, I don't know.
That must have bheen Jjust as I came out,

I don't remember, but it had encugh of the ground in the
background so thet it was certainly worthwhile,

On one of my passes back to the adapter area I got so far
back that I was about 3 or 4 feet from the adapter separation
plane, perpendicular %o it. It was rather Jagged. There

41d appear to be some sharp edges, but it really didn't loock
very imposing to me. I took a pleture of it. That's one
plecture I believe was good and should come out,

The trouble 1s it was probably sef on infinity and you were
up about 5 feet,

No, I set the camera to about 15 feet or so.
little fuzzy because 1t was too eclose,

It might be a

No, I didn't see the far side of the adapter. It didn't go
all the way around. I think I could have pushed off and gotten
back that far.

No. 3Better to stay away from 1it,

Well, I felt that if I got going I could have swung all the
vay arcound and had my umbilical right on the edge, without
anything to hold on to or any gun to control myself. This
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didn't seem like It was at all safe, and T had fold Chris
that T wouldn't go behind the craft, ©Sc I didn't go back
tlrere,

That must have been just about the time T +told you Lo come
back in,

No, I would estimate this was about two-thirds of tne way,
and ahout this time T was after pictures. I Xnew that was a
part of the flight plan that I had, in my mind, fulfilled
satisfactorily. 50 I tried to get some pictures, and this 1is
where I really imparted scme wvelocities, trying to get away
from the spacecraft into a position so I could take a picture,
I went out to the end of my tether cord guite a few vimes
doing this. T seemed like every time I would be completely
180° to tre spacecraft, I'd have beautiful views of the
ground but I couldn't see the spacecraft. It was a definite
mistake to mount the camera on the gun. That made 1t very
difficult to use the camera. I had to peint not onliy the
camera but the gun with the long thrusters mounted out on the
little arms. I'd want to fake a victure of an object like
the spacecraft, and there were too many loose items to get
tangled Up In and block the camera, I know my tie-down strap
was fleating loose, T had left that out Intentionally so that
I could get it later on any time I had to pull my helmet Gown.
Oceasionally wnen I got in close to tlhe spacecraft, the bag
and strings associated with the bag were tangling up arcund
the vicinity of the gun and the camera. And it seemed like
the umbilical was right in front of the camera all the time,
So, I think the pietures will verify that I was flicking my
right arm guite a vit in the later part of the Tlight, trying
to clear things out from in front of it to get a picture.
Whenever I weas 1ir a position to get a piclure it seemed like
I wae facing away from the spacecraft. I tock a couple of
shots 1n desperation, and I think T might have gotten a pilece
of the spacecrait. PBut T never got the picture that I was
after. I wanted to get a victure of Jim sitting in that
spacecraft, througl the open hratel, with tle whole spacecraft.
I krow that I didn't get that, In fact, as time went on I
realized that T wasn't going to get much of a picture. T was
trying everything I knew to get out there and get stabilized
so that I could turn around and get a goed picture, T ‘ust
couldn't do this. Thnis was at the time when T was looking

a little inteo the tether dynamics, and I actually kicked off
from the spacecraft pretty hard. I remember Jim saying, "iley,
you're imparting 2 degrees/second rotatiocnal velocity to thre
spacecralt wren you depart.”" I was pusting the spacecrati
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quite vigorously. I wanted to push off at an angle of about

30 or 40° to the surface of the spacecraft. And any time I
pushed off from the surface of the spacecraft, my main velocity
was perpendicular to the surface, It shot me straight out
perpendicular to where the tether was attached, Again, this
wasn't in the position that Jim could take a picture of ne,

and it wasn't too good a position for myseif. I usually ended
up facing away from the spacecraft,

Iet me interject something here., 1In desperation I tock the
Hasselblad camera and stuck 1t over out through Ed's open
hateh, and asked him if he could see the camera and if hne
could tell me which way to point it. He couldn't see the
camera £0 he never really 4id tell me which way to point it,

No. This was the time that you said, "Hey, get in front of
my window," It Just so happened that I was right up close to
the spacecraft and that's when I came over, Do you remember
me coming over and actually locking about a foot from your
window, Jim?

Yes.
Iooking right at you.

Yes, I thirk that was the time the movie camera wasn't going
and T was fooling arcund with it, trying to make sure that
it was running.

Oh, that wounld have been a very interesting pileture.

I'm not sure it was going, Ed, because, as you know, we had
so much trouble making the left-hand one run. We had that
trouble throughout the remainder of the flight. You pushed
a switeh over and it seemed te run sometimes, but scmetimes
it wouldn't., I kept worrying about whether or not it was
running so I would grab a hold of it to see if I could feel
it clicking over. I switched the ON=0FF switch on a couple
of times to make sure I could tell the change in the feel of
it. I'm afradid this time is one of the times that I didn’'t
have the camera going, becavse I was trying to make sure that
it was going. I'm not positive. I hope I got the picture,
but I'm not sure about it,

That was the time that I came right in, and I couldn't have

been more than a foot from your window, looking in, T could
actually see you sitting there.
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That's probably when you put a mark on my window,

I think the way I did that -- I could actually see you in
there and I pushed away with my hands a little bit. I think
this wag the time that either my arm or my shoulder contacted
the upvper part of your window, arnd you called me a "dirty dog’
hecause I had messed your window up. You know, as you look
pack in retrogpect, I wish you'd handed me a kleenex and I
wish I'd cleaned up the outside of those two windows. I think
we could have done it,

t

Yes, We'd have never gotten toc the kleenex at that time, but
I think we might have done scmething avout ift.

I think I might have, but we might have smeared them so
irreparably that it might have =a,

That's right. When you looked at that window of mine from

the inside while the sun was shining, it looked like it was

a black paint smear, such as if you'd take a plece of white
lincleum and a black rubber soled shoe and made a mark on the
linoleum, It had that kind of consistency. It was avsolutely
opague. Just as bvlack as it could te.

Yes, I could tell. When I kit it T could see from the outside
that it turned white.

It turned black from the inside.
From the outside it was white.

Trom the inside it was black, When I got the thing turned
arcund a different way with the sun on it, it was perfectly
clear as if you had taken the coating off, and what I was
seeing was through a perfectly clear surface. 8o, I don't
know really whether the thing was black, that you placed
something on the window that would make it black, or whether
yoeu'd taken something off that was very white, very thin,

T smeared the film that was on vour window. I'm guite con-
fident thrat is what happened.

I looked at our spacecraft windows after they got it onboard,
and I could still see that 1ittle hurk of window, It looks
to me like what you 4id was remove a layer off the window,
rather than put something on it. You took something off it.
Except T can't possibly imagine why it was so black and
opagque with the sun shining on it at certailn angles.
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IT'd 1ike to comment on the ease of operation cutside on a
tether, TIf you've ever tried to hang on the outside of a
water tower, or about an 8-foot diameter tree, you can
visualize the problem I had out there., The decisicn to

leave the hatch open was probably one of the very best that
we made. I had nothing outside the spacecraft to stabilize
myself on, There just isn't anythirg to hold onte, T think
Jim will remember one time when I tried to hook my fingers in
the RCS thrusters., I think Jim could see because --,

T conld see,

I was right out in front of Jim's window, This gave me really
nothing partiecularly to held onfto. It didn't stabilize me at
all. T had nothing really to hold onto, and so if you have
ever tried to grasp an B-foot diameter tree and shinny up it,

yvou know the kind of feeling that I had ocutside there. Trere

Just wasn't anything for me to hold onto. One thing though
that I'll say very emphatically =« there wasn't any tendency
to recontact the spacecraft in anything but very gentle con-
tacts, I made some guite interesting contacts. T made cne
that I recall on the bottomside of tre right door in wkich 1T
had kind of rolled arcund. I actually contacted the bottom
of tre spacecraft with my back and the back cof my head. I
was faced away from the spacecraft, and I ‘ust drifted right
up against it and just very lightly contacted it., I rebounded
off. As long as the pushoffs are slow, there just isn't any
tendency to get in an uncontrolliable attitude.

It seemed Ed did hit it pretty hard at one time. I think that
was after he pushed off violently; Le went out and it seemed
he came back and bashed it pretty rard. I remember a pretiy
solid thump. Tt seemed it was over the right-hand hatehn or
just right behing —- .

T know a couple of times T kicked off with my feet, and I
think I know the time you are talking about. I came in with
my foot. Tt wasn't so much the contact with myself -,

Wrat did you do? Contact and push cff?

I contacted and pushed with my foot.

I heard a big thump and I think I called you at this time to
take it easy.

I helieve thrat was on the front end of the R and R 3ection on
my side where you couldn’'t see me,

CONFIDENTIAL



VeDivitt

1\".?'}'. .i t =]

MeDivitt

wWhite

MeDivitt

Wkilte

MeDivitt

wWhite

MeDivitt

White

HMeDivitt

White

CONFIDENTIAL =5l

It was a position that T couldn't see.

One of the pictivres that T saw last night ir the movies, I
think, was made at that time. I was coming in fairly rapidly
and I wanted to get back out, so T kicked off again with my
foot falrly hrard. Ii was a very good kick, I Ffelt that I
certainly could rave controlled myself without the gun out
there if T had just some type of very lnsignilicant hand-lolds
or something trat I could have held onto. T believe that T
could have gone on back to the adapters with a minirmm of
several rand-holds to go back there, going from one to the
other. 1 was actually locking [for some type of rand-holds
cut there. I remember that the only one that I saw was the
stuk antermna on the nose of 1he spacecraft. I could see the
ceramic covering over it, I believe it was ceramic, or some
kind of covering over 1it.

Yes, it's white.

I felt that this wasn't quite the thing to grab onto; this
wag at the time when I wanted to get out at about 10 or

12 feet directly in front of the spacecraft, I certainly had
the urge to hang onte the antenna and push myself cut., 3ut T
didn't and there really wasn't anything to hold onte. You
really need something to stabilize yourself. I worked around
the open hateh.

Let me ask you a question. How about putting the hand-told
inside the nose cone? A falring is up there for launch, Just
the falring. We could mount a hand-hold right inside.

I think we could have really made some money if we rad had an
attachment for the tetker out there right on the nose of the
spacecrait.

Strung the tether ocut there and then attached there?

Right. Have a second attack point and put it right out there,
It would give you something to hold onto out there,

Yes.
There wasn't anything to held onto on the R and R Section.
T know it.

1l nad smovth ccerners and ke cnly thing T could have grabood
was the antenna, and I didn't want to grasp that. We thought
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cne time of holding on cut there and thrusting, but --,

There isn't anything to hold onto. T think you ovrobably could
have gotten a hold on the antenna and held onto it without
hurting it., T examined it pretty closely before the launch,
and it looked pretty sturdy.

I thought this was something we needed and T didn't want fo
fool with it.

As it turned out we finally needed that antenna because that
was the antenna that we used the whole flight - that stub
antenns in the nose,

Yes,

When we opened up the spacecraft the hatch came open with a
bang., The alr that we had inside was obviously of greater
pressure than that cutside, and we had a great outflow of
things including a piece of foam that we had used to pack

our manreuvering gun in its box. It was the first thing that
we put in orbit. But then throughout the time that Ed was
out, he wanted the door wide open. It was pretty obvious that
the flow was from the spacecraft to the outside btecause part-
way through his maneuvers hils glove Tloated out and floated
away from the spacecraft with a reasconably good relative
veloeity, The entire time he was out, even after we had the
hatch open for 20 to 20 minutes, we were still getting par-
ticles floating out through the hateh, It was the flow, The
streamlines were very obviouns, It was from inside the space=
craft to the outside. T guess the spacecraft was cut-gassing
at a sufficient rate to cause a reasonably large pressure
differential from inside to outside, and it was certainly
relieving itself., I noticed this even as we were trying to
gel the rateh closed. There was still a flow from inside to
outside.

Qkay. I tkink that pretty well covers most of the thlngs that
we actually did while T was out there.

Fow, as for getting back in -,

Yes, let's go all the way back through and come back in, The
time really did go fast! I had watches with me, put I didn't
look at them.

I was watching the time. I noticed my watch around 4 minutes,
& minutes, and 8 minutes. And then you got involved in
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floating around as we were trying toc get that last pileture,
The time really flew.

You kept getting behind me all the time and T became dis-
tracted [rom the time we were on VOX, completely blecking out
the ground. Our VOX mugt have been ftriggered constantly, be-

4+

cause whenever we were on 4t they couldn't transmit fo us.
That's where the time got away From me.

That's right, and it was 15 minutes ard 40 seconds wren I
looked at my clock, BSo, I thought that I had better zo to
the ground. I said to tke ground, "Do you have any message
Tor us?" because I knew it was time to get back in. And they
Just said, "Yes. Get back in!"

Right. I rememper hearing Gus say, ''Yes, gel nim back in!"

This is whkat all the fuss was avout, They might have been
transmitting to us to get back irn bul we were on VOX and
couldn’'t hear a thing.

I did a few trings after tlris time that I wasn't doing to
deliberately stay out. But I was deliberately trying to do
one last thing, T was trying to get that last picture., And
this was one of a couple of times that I kicked off the space-
craft really hard, to get out to the end of the tether, And

I wasn't successful in getting the position sc that T could
get a pilcture. I felt this was the one part of the mission
that I hadn't completed, GCverything else was successful and .
I wanted very badly to get that picture from cuteide. T

spent a moment or so deoing this. This was also the period of
time in which I called down to Jim and said, "I'm actually
walking on top of the spacecrat™:.”" I took the tetner held
onto it, and used it as a device to rvull me down tc the spacen~
craft. I walked from ahout where the angle starts to break
between tlhe nose section and the cabin section. T walked

from there probanly about two-thirds of the way up the cabin,
and it was really gulte strenucus. Could you see me walking
along, Jim?

o, T couldn't see but T could Teel the thurping on the
outside,

Trat's when I got to laughing so hard., This was when Jim
was saying to come in.
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Yes, I think this is when I got a 1ittle stern and said, "Get
in here!™

Wren I was walking on the top and was laughing, Jim probably
didn't think I thought he was seriocus. But it was a very
fuany sensation. Now as far as delaying, there were certain
things that I had to do before I came in., And there wasn't
anything in the world that was going te hurry me up in doing
them, We had just agreed that we'd do things in a slow manner
and this is the way we'd do it.

Iet me talk about the time here. It is Implied in the papers
that Ed didn't really want to come back in, and didn't. I
think one of the things is thal we didn't hear. We didn't
have any transmissions from the grournd after he stepved out-
side until I went off VOX at 15:40. They said, "Come back
in!", and T told him to come back in. I think that he prob-
ably delayed about a minute or 2 minutes.

I think so, trying to get the pictures.

And at that time I got a 1little irritated and hollered at
Fd, too. Then he started back in.

But when I came back I had things tc do,

Yes, T know 1t. That's what I'm trying to say to get this
thing in its proper perspective.

Yesg,

We were 3 minutes 40 seconds late pgetting started back in be=
cause we Jjust lost track of the time, I couldn't cee Id any
longer. I was trying to keep track of what he was deing with-
out being able to see, and I lost track of time, Then I think
he delayed probably a minute or a minute and a half before he
started back in,

That's right.

So, those are the two delays. We'd agreed on that he'd start
back In after 12 minutes. From then on all the time was spent
just trying to get back in,

I rad certain things to de. I had to disassemble the camera
that was on tre spacecraft. I did this very slowly. I had
to disconnect the electricel connection to 1t and hand the

camera. back in to Jim, Then I had t¢ go out and disconnect
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the umbilical, and this really went pretty well. The little
tether that I had them put on the ring, a pull ring, to dis-
connect the pin worked pretty well., I disconnected the um-

bilical and discarded the umbilical cord.

That was the last thing Ed put into orbit.

Right. T put that in orbit. HArlier, il was really quite a
sensation to see the glove floating off. I asked Jim a few
minutes before about the glove, or Jim had asked me, "Hey,
do you want this other glove?" About a minute later, I saw
it go floating out of the hatch.

A11 T can say, £d, was about a half hour later I was sure
thank{ul that we had gotten rid of something. We had so
much other junk that we didn't want.

I saw the glove come floating out of the right<hand hatch, and
it was a perfectly clear pilcture of the glove as it floated
out, Tt floated out over my right shoulder and out -~ it
looked like it was on a definite trajectory going somewhere,

T don't know where it was going. It floated very smartly out
of the spacecraft and out into space.

I think this had a lot to do with that ocut-gassing. There
was a definite stream ~-.

Yes. It was foliowing the streamline right out of the spacew
craft.

It went cut perpendicular to the spacecraft, whichever direc-
tion that is.

Back to gelting back in the spacecraft — I had the one thermal
glove on the cne hand, my left hand. T always wanted my right
hand tc be free to cperate that gun and the camera. The way
the camera was mounted on there, I had toc use both hands -
one hand tc actually stabilize it with the gun and the other
hand to reach over. Again, I think dynamics played a little
bit of a role there., FEverytime T brought my hand in from a
pesition cut on my left, it tended to turn me a little bit,
which is exactly what we found happened on the air-bearing
tables., I think that the camera should have bheen velcroed to
my body somewhere and used independently of the gun,

Yes. T got the same impression. 1 got the Impression that
what you really should have done was --.
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Dropped the gun,

Unhooked the camera out there floating around and just thrown
the gun away, I don't think you ever should have tried to
bring it back.

Well, what T should have done was fold the gun and handed it
to you.

That would have taken longer. It would have taken precious
seconds out of the very few that we had anyway. I think you
should have just unhooked it and thrown the gun away.

This was probably the thing that I was mest irritated with
not completing. I didn't feel the pictures were satisfactory
with the camera outside, But T think the reason was that my
camera was not in a position so I could use 1t adegquately.
But coming back in was the last thing. As a matter of fact,
before I dismounted the movie camera and dismounted the um-~
bilieal, T folded the gun.

I took the lanyard off with the camera on it, and handed Jim
the gun and the camera.

And I stuck it down between my legs.

That was the first thing that I handed in. Then I handed in
the 16-mm cemera, and then I threw away the umbilical. This
was where the fun started. I found it was a lot more diffi-
cult coming back in than I had remembered in the zero-g
training. It seemed like I was contacting both sides of the .
hatch at the same time, much firmer than I had in the zero-g
airplane.

You mean you were hitting the hatch on one side and the hatch
opening on the other side.

Coming back in, I was contacting the side of the spacecraft
on hoth sides. ’

Yes, that's right.

You weren't really hitiing the hatch on both sides; you were
hitting the hatch opening on both sides,

Yes., I was coming down through there., I felt a much firmer
attachment wedging in there than I'd remembered from the zero-g
training. I think this might be associated with the extra
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7/10 or 8/10 pound of pressurization on the suit. I just
migrtt have been a little fatter. I did notice that the suit
wag a little hurder., I felt this type of suit before during
my pre-work, so this wasn't a surprise to me at all. But I
did feel like I was a little fatier getiing in and wedged =

tittle Lighter.

MeDivitt I really don't think Ed was any fatter. I think that link in
the suit holds the suit to whatever volume it's going to g0
to., And I dorn't think a couple vpsi are going --.

White well, I felt like I was hitting a little more as I came in,

MeDivitt  Yes, I think what happened was he was stilfer, and he wasn't
vending his legs and his arms any.

White You mean with the harder sult I was stiffer?

MeDivitt  Harder., And your arms were stiffer and you weren't bending
them around as mwuch, It locked a lot more rigid.

White This might have heen.

MeDivitt Not semi-ripgid ~- ¥d was rigid.

Write All right. This might have been.

Medivitt And that looked to me like it might have been the problem.

White Thig might have been part of the recontact on the side of the
spacecraft that I noticed. But as I came back in, I noticed .
that I had to work a 1ittle harder, and T Loped the tape was
running vecause I think we had a very good commentary. We
were both talking very clearly back and forth to each other
during this time, and T was telling Jim that I was going to
come in slow because 1t was a little tougher than T had
thought. We were talking back and {orth about being slow and
taking it easy.

MeDivitt T actuzlly Lelped push Ed down in there. I don't know whether
he felt it or not in that suii.

White o, I couldn't.
MeDivitt I reached over and T steered his legs down in, and I sort of

got him seftled in the seat a little better than what he was
getting himself,
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Yes. Right. I was kind of free wheeling my feet up there.
Yes., It looked to me like Ed was holding on to the top of the
open part of the hatch and just swiveling arcund that part.

It looked 1ike he didn't have enough mobility and strength in
his arms to actually twist his body down against the force of
the suit into the szeat,

After awhile, I reached my left arm underneath, the same
technigque we had used in the zero-g training, and actually
I had my hands 811 over the circuilt breaskers,

Yes., Ed was a real hazard to the switches.

Yes, and I pulled myself down in and that's when T really
started coming in -= when I got hold of the underneath side
of the cireuit breaker panel and pulled myself in, That's
when my first real progress was made toward actually getting
down in,

Because, while I could steer Ed from where I was, I really
didn't have the strength tc pull him in,

Tt was 90° to the way that he really wanted to be pulling. I
could steer. T did do a 1little bit of pushing, but not a
heck of a let. I wasn't really contributing much to the
effort there except --.

You were gulding me down into the footwells,

Yes., That was about it.

But onece I got my hands up underneath the instrument panel, I
was back pretty well in familiar grounds -- the work that we'd
done five dozen times in the zero=g airplane, and I knew the
technique pretty well,

Ten thousand times! White does check pretty well.

I really did it a lot. Maybe the suit was stiffer, or maybe
I was fatter, but I wasn't going in quite as easy as I had
before -- getting into the initisl position to pull myself
down into the seat. BSo it took me a little longer. If you
recall, I had to go back out again one time. I got back
down and started to wedge myself down, and I got two fat
cramps at the bottom of my thighs in both legs, where the
muscles started tc ball up a iittle,
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Jh? Did you get It in your thighs or calves?

Both of thne muscles in the back of my thighs halled up in a
vall, and I trought, "Well, I have to go back out and let
them straighten up,” 8o I straightened my lege out.

We had thrat problem belore in the zero-g airplane.

This is the time Jim said, "Hey while you're up, why don't
you throw the visor out?” I hegitated a minute because T
thought, "Well, you son-of-a-buck, you might have problems
rere. You might have to be svending an orbit or so trying to
gel in."

llo, as a matter of fact, I don't think that is when you did
throw 1t out. I fthink you threw it out when you came back
down and you started to cloge the hateh., You were having
trouble, It wouldn't close, and you said, "I'm going to have
to take this visor off so that I can see these things." And
I sald, "Listen, 1if we get this thing closed we're not going
1o open it again. Throw the visor away.”

That's right. That was when I got the cramps, went back up
again, and tken I came back down again, and said, "Mey, T
can't see them. I'm going to have to take the visor off."

Ho, it was a 1little bit later than that. You had already
started to try to cleose it, and you were having difficulty
closing 1t.

Okay. let's get the seguence out. We came down in. T got
up to straighten my legs a little but, went back up, then T
came bacx doOWn ~-.

-=- with all your eguipment on ~-.

I hadn't held tre handle yet, had I?

Ko. You hadn't done a thing with it.

Go I got cack down into position ~--.

== witk all your equipment on and pulled the hatch down.

The hatch was down far encugl to close at this time,

I thought it was.
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I did too. I felt it was down far enough. I can tell by
locking right straight down at the edge --.

Yee. T can tell by looking up underneath the right-hand side
to see where the dogs are,

Okay. 8o I thought the hatch was down far enough to close at
that time. I reached up and golt the handle, but I don't know
what I said to you.

You didn't say anything., I don't know whether you said any-
thing to me or not, but you didn't have to say anything toc me.
I saw you move that handle, and I saw how easy it was going,
and I saw that the dogs weren't moving.

T think I said something., I don't remember what I said. But
I said something, and you knew right away what had happened.

You didn't say a word. I was watching the dogs and that
lever, and I knew what the trouble was.

Right. So I guess that's when I said, "I'm going to have to
take the visor off because I can't see," And then we went
back up and Jim said "Well, we're not going to open the hatch
again. Why don't you throw the visor out." I hesitated for
a minute to throw it out because T thought that we might have
a problem,

Actually, we had & little more difficulty than we had expected,
We fooled around for a minute or 2 or maybe even 3 or 4 with
the handle, Tt was pretty apparent to us that we weren't
going to get the hateh closed with normal, straight-forward
techniques, and that we were going to have to start going to
other things. While we say that we came down and moved the
hendle cnce or twice, it was over about a 3 or 4 minute per-
iod, at least.

The normal method of closing the hatch is for me to come down
and wedge myself down, hold onto the little canvas handle up
there, and actually apply a downward force on the hateh to
help clese it. Then with my right hand I use the hatch
handle to ratchet the hateh down, This is normally our tech-
nique we would always use, and never in the past has Jim had
to help me with the hatch closing device. This wasn't the
cage this time. As soon as I had gotten up there to operate
the gain lever, I couldn't operate the canvas handie anymore.
I couldn't apply any torque or pull there because ==,
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HNot only that, bul you were actually pushing yourseli up off
the seat. And I'm not sure that even thre "irst time that we
had the hateh closed far enough. It looked like 1t was
closed fur encugh. As a matter of fact, later on when we
got it down to that position 1t locked like it was closed
fine. t really wasn't closed far enough because you never
did get those dogs out until we =-.

No, the dogs came out, Jim, the first time 1 got torgue on
it. Those dogs started out, then it closed.

Did they? Okay.
Yes, I think we had 1t down far enougk.

It looked to me like we d4id, and I couldn't understand why
they weren't coming out., I knew that the ratchet wasn't en-
gaged, but I got the impression that it was from watching
vour hand wren you came dowr one time, You had the ratechet
ergaged and the little tit pin tkat sticks in the door that
deoesn't allow things to come closed wasn't {here,

No, the ratchket wasn't engaged. There was nothing on the
handle at all, It was free, completely free. The situation
hadn't changed at all. Ancther thing I'd like to point out
now, too, was the chest pack was in the way of bringing the
handle down to a Tull-crank position, And I wanted definitely
to do this necause you can interrupt the seguence of the dogs
if you don't fully stroke the handle eacl time.

We went back up so that T could actually see and observe the
levers. This was the time Jim sald fto throw the visor out
because we probably wouldn't open the hatch again, once we

get it closed, And this seemed like very good scund advice

to me, The conly thing I was a little guesticnable about was
that at this time I rad the inkling in my mind that we might
spend guite a bit of time getting this hatch closed, and T
might want the visor when I was back out again, But I thought
the judgment to throw the visor out was best, and T threw it
put == opened the deoor about a foot and a half and threw the
visor out, The next time we came back down, I was still having
the 1ittle bit of problem with the cramps, but not neariy the
provlem I was having with the gain lever.

One suverseded the other.

That's right. One problem hecame cof much higher magnitude
than the otner. So this was the time that we started working.
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I knew what T had to do, I knew I had to work the gain lever
in sequence with the handle again, just like we had when we
opened 1t. We both had an inkling that this was going to
happen when we opened it the first time, But this posed the
problem of when I reached up with my left arm to work the
gain lever. Tt takes a great deal of force, This isn't the
direction that the suit is designhed to reach in. And it
takes a great deal of force to 1lift your arms up in the
vicinity of your helmet to operate something there, In so
doing it pulled me back up cut of the seat. And T think this
is the time that Jim noticed that I was up higher than T had
ever been before, and he actually felt that my helmet was up
against the hatch. I tend to agree that I was up in that
position,

Yes. T actually pulled Ed down in the seat by pulling on
the ==,

I think so.

I aid it in steps. I'd pull down and Ed would come down.
Then I'd pull some more, he'd come down some more.

I was actually pushing up with my left hand, and my helmet
was wedged right up against the hateh. T had a 1little bit of
area in which they actuwally see the degs that I was working
with up there.

You could see them though?

Yes, I could see them. At least I could see what positions
they were in. T could see the little lever operating under
the spring == where T was actually operating the spring on
the gain lever. This is where I think we got some very good
teamwork, because 1t was necessary that Jim pull down in con-
Junetion with the time that I pulled down on the closing
handle and operated the gain lever, I just hope that the
tape worked because I can remember I was in there. Jim was
talking to me, and then when it came to the point when we
really had to make the big pull I felt a 1little forque on
the handle. I knew that we had it at that time if we could
only get the hateh down c¢lose enough so that the dogs would
engage. And I can remember giving the 0ld ~= I think I was
yelling HEAVE! HBEAVE! TIe that what I was yelling?

I think so,.
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And it was in perfect timing, because T eould see Jim or T
could see the hatel come down each time that I was yelling
HEAVE, I think it was probably the most --.

The mozt interesting moment of the flight.

Yes, Tt was the mest interesting moment of {the flight, bub

I tkinkx it was probably the most, if you want to say, dramatic.
T don't know the right word. 2ut it was probably the most
dramatic moment of my 2ife - about those 30 seconds we spent
right there. The dogs started latching. I could feel them
going in, anrd then T could feel them come over dead-center.

<im called out that the dogs were in.

I knew that once we got them moving we'd be all right.

Yes, once they started coming in. As long as we got fthose
dogs to engage, with the litfle lever that permitfed them
to come out and lock, I knew that we had it hacked.

Yes. So dld I. ZEven if we wourld have had to reenter with
the hatch in that position, we'd have been all right., I
don't think that the heat leaks were that tremendous.

I knew we could continue and dog it on in ail the way. 1%
seems like whenever you know you're right con something, you
want to be darn sure that they fix it. This was golng
tkrough my mind then., And I remember that I felt I was
right in that thke bar and the attachment on that bar and
lanyard were not strong enough. I remembered that, and I
knew how hard you were pulling on that thing. T think, irf
nothing else, they cught te he sure., Iow many times did we
break that attachment at the bar?

We broke the attachment about three or four times on the
zero-g airplane., Every time they xepl telling us it wasr't
made out of the right kind of stuff, and the stuff we were
going to have in the spacecraft would be the right material.
Well, it didn't break in the spacecraft, just coincidently,
or maybe because we both had douvbts about the strength of
that particular piece, The same thing crossed through ny
mind, I was thinking that the success or failure of this
hateh eclosure depends on whether this hatch closing device
stays hooked onto that spacecraft and deoesn't break off,

We woulid have been flat out of Tluck!
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We would have been in deep trouble! I'm not sure we wouldn't
have been able to get the hatch closed, because we had put
that canvas strap on there and T might have been able to pull
you down that way. DBut I had abouf all the pull T had in me
on that last ==

T know you did,

== on that last thing and I had a lot of mechanical advantage
over it. When we went to that canvas strap we would have had
to go with no mechanical advantage - as a matter of fact,

a mechanical disadvantage.

This is one thing that didn't fail, but I recommend that it
be made stronger.

Stronger anyway!
I think so.
For nothing else than a psychological purpose,

Right., I'd like to take the spacecraft now and see if I
could break it, because I had the feeling that I never had
been confident that that attachment nor the bar nor the
lanyard were strong enough.

When I say I was really pulling as strong as I could, I really
had some pull left in me, but I guess what I should have said
is that I was pulling about as hard as T dared pull at the
time. I guess I could have pulled another few pounds, but I
hated to apply more than was needed on there because of the
lack of confildence in the strength of it.

Everything I had was in 1t over there, I was pulling down
with my legs as hard as I could and operating. I was pulling
on the handle, I remember one time you said, "Hey don't pull
on that handle so hard! You've going to break it!"

I was cautioning you to take it easy, which you don't usually
have to do.

This was when we were yelling HEAVE! I was heaving on the
handle as I was pulling it down each time, It felt like to
me that the handie was giving, But I didn't give a darn!

If it broke, it was going to break. So one of the points we
learned out of this was we'd like to see the bar and lanyard
strengthened.
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let me say one thing about the decision to go ahead and open
the lateh, If we hadn't done so much work together with this
hateh and run through just about every problem that we could
possivly have had, I would have decided to leave the hatch
closed and skip with EVA when we Tirst started having trouble
with it, We had encountered just every conceivable provlem
that we could pessibly have with the hafch., If it failed
we'd know exactly what it was.

That's right, I personally nad disassembled this cylinder and
piston and spring combination up at McDonnell prior to the
altitude chamber, so I knew exactly what it was made of, T
am sure the problem was that the dry lubrication coagulated,
or wratever a dry lube does, and was causing the piston to
stick., T knew how we could do this thing., Carl Stone and I
had dismantled it and put it back together, cleaned it out,
put it back together, reluoricated it, put it back together,
and it operated fine, I figured out how to make the thing
work with it not working properly by using you finger as the

spring.
That'es the exact technique we had used.

If we hadn't had the training together that we had, and had
net encountered all these problems before, I know darn well
I would have decided not to open the hatch.

Maybe we sound cverdramatic abvout the effort we made getting
me back in, and I'll heonestly say it's one of the tiggest
efforts T ever made in my life, but I don't think we were all
done then.

There were a lot of things we could do,

We cculd have geone sround several orbits working on clozing
the hatch. That wasn't the last time we were going to get

a chance to close it, BSc¢ there were things left if we under-
stood, and other procedures we could have used to go ahead
and close it. TWhen we got it closed back in, I was completely
soaked wasn't I?

Yes. You were really bushed,

Sweat was Just pouring down. In fact, I could hardly see,.
It was in my eyes.

So I told you, "Just sit there and I'11 get a repress. Don't
even move for 30 minutes," I tust left the repress valve
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where it was, I closed the vent valve, and we had a lot of
instructions from the ground to close the water seal and a
whole bunch of other things that didn't make any sense to
me. I knew Lhat the spacecrait was repressurizing. I watched.
There wasn't anything else that we had to do right then, and
we were both bushed, especially Fd. lIHe was perspiring so
that I could hardly see him inside the face plate. So, I
just said, "You sit there and I'1l sit here and we'll just
cogst arcund. When we get the thing repressurtzed, we'll
start doing something.” That was exactly what we did. I
did finally extend the HF antenna and try to call somebody
on HF and let them know that we were back in safely and that
thing was repressurizing. T didn't get any response until
we got to Carnarvon, which was about 3 minutes later. I
called and told them that we were repressurizing and had

the hatch closed,

You know, that was some pretty good gage reading that we saw

when we got the first % psl.

The first % psi. Ha! Ha!

That was really a big one, Since we've described the whole
operation, we'd like to go back now and specifically point
out the pieces of equipment that we used and cur opinions of
them, a few f'eatures that came cut loud and clear to use in
operation, general conclusions on EVA as an operation, and
what we have to do to make it an operational procedure. So
the first thing I'll do is go down through the equipment. As
an overall comment on the equipment, I would say I felt very
confident the eguipment would do the job, And without ques- -
tion the equipment performed as it was advertised. It per-
formed just exactly as it had been designed, There wasn't
one thing on them as far as the VCM, the umbilical, the gloves,
the gun, and the visor that didn't perform just exactly as it
had been designed., I'll take them all one piece at a time,
and discuss them a little, I'11l start right with the visor.
The visor was a rather controversial piece of equlipment from
the beginning. And I, for one, doubted a little bit the
necessity for quite the protection that we were providing,
although I had helped right from the beginning in the design
with some of our ideas on the visor, It turned ocut, though
and T commented on this during the time that I was out, that
I was very happy 3¢ have the visor. I was able to look
directly into the sunlight, I did so in installing the
camera on the back of the adapter, I felt that the wvision
out of the visor was about as it would be on a normal sunny
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day, Thris is beecause It is so bright up there in space, T
felt as if my vision was what I would consider normal, I
was looking at the different parts of the spacecraft and down
at the ground, and the view that I received at this time was
what I would expect on a normal sunny day. I was certainly
glad to have the visor and I left it down throughout VA, I
think on a iater flight we might recommend going ahead and
lifting the viscor and observing any changes we might see in
visual aculty when looking down at the ground. The ground
vision through the visor really didrn’'t seem to me to be de-
graded at all, Evidently just the intensity, and not waat I
was seeing, was cut down,

let me comment a little bit on that viscr. I didan't have a
visor, and the bright sunlight that was in the cockpit didn't
seem to bother me, I imagine that the visor turned out lust
like a pair of suglasses. You go oulside on a normal day
and wear a palr of sunglasses, If you don't have them, you're
sguinting, But if you sgtart out without them you tend te get
accustomed to it, I think I was accustomed to what light
there was coming through the spacecraft, admitfedly much less
than that outside. EFd was accustomed to the sun visor and it
turned out just like two people with and without sunglasses,
They both could have adapted. I didan't loox into the bright
sun straight ahead,

Well, the first time I locked into the bright sun, the first
thought I had was, "Boy: 4m I glad I've got this visor on!"

I know you mentioned it on the radio.

-- because I was looking righ®t straight into the sun, T had
to leook into it to attach the camera onto the adapter section.
T don't normally wear smiglasses. As you krow, Jim, I have
never worn sunglasses very mucn, and I didn't notice it From
then on, throughout the time I was ouwt., I had no irpulse
wratever to 1ift my visor. ¥y vision was as clear as I could
have expected it to be without the visor. Threre are a few
design points in the visor that we could make better and I'11
briefly go¢ into them right now. When you are seated in the
spacecraft one visor slips up underneath the other and back
along the back of your helmet, sc that instead of resting on
your helmet on the headrest you're resting the visor on the
hesdrest. You certainly don't want tc do thast., The visor
should be restrained in some manner from slipping vp along
the back of the helimet. Alsc, my visor was gquite difficuilt
for me to raise and lower. Once it was down it fit quiie
snugly, for which I was hapvy. Bubt it was difficult for me
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to raise and lower, It was actually a two-handed operation,
which is one of the reasons why I dldn't »aise it oubside,
although I had no impulse to raise it when I was outside,

I think that we might be able to design them to be raised up
and down more easily,

Iet me make a comment on that visor. I never dld see any reed
for the little lexion wvisor,

That's exactly the point I was going to get to next. I think
that one single visor made as close to the helmet liner as
possible, providing the maximum amount of headroom and a min-
imum amount of interference, is what we actually need, I
don't believe we need the lexion ouber visor, As they pointed
out to us, it dcesn't really protect, because it bows in and
it deesn't really give you the protection that it should be
affording., I would recommend one viscr, one sun visor cnly.
It'11 ve simpler to operate.

I think s0 too.

Okay, The Ventilation Control Module, I can say without quali-
fication, worked exactly as it was planned to work., There was
not one complaint that I had with it. It provided me with the
proper flow. The flow was less than with the normal ECS sult
system, but 1t was adequate to keep me cocl and ventilated,
except for two times during the flight. Those times were vwhen
I attached the camera right before departing the spacecraft

and reentering the spacecraft. But T think it performed witha-
out fault.

The umbilical was anocther item that I thought performed its
part of the flight guite well. I had no complaints about it,
I 414 tend to get it tangled up with the bag and the strings
that were attached to the bag during EVA,

T am very thankful thet we decided to design the gloves in
the mamner in which we did, the two-plece glove that was
easily donned or doffed under pressurized conditions. As it
turned out, T took them on and off twice while pressurized.
T was quite happy thet we had them designed in this manner,
As it turned out, the heat on the side of the spacecraft, or
the cold on the side of the spacecraft when we came out of
the dark side, were not noticeable to the touch at all. I
didn't use a right-hand thermal glove at any {ime during the
flight, I took it off when I was opening the hatch and, as
I pointed out earlier, it floated off during the EVA opera-
tion. I didn't have opportunity to use it again if I rad
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vanted to. Coming back in we had difficulty closing the hatch,
and I, at this time, removed my left-hand giove and used the
plain pressure suit gloves for this operation. The pressure
suit gloves were comfortable. In fact, tnere were ro sensa=-
tions of either hot or cold through my gloves.

The gun, I think, was an ouistanding point in the flight, a
highlight of the flight. t worked just as we had felt it
would work and it was, I felt, simple to operate. The train-
ing that T had on the air-bearing platform provided me ade-
guate orientation in the use of the space gun. I think that
now that we tave a 1ittle more time to prepare ouvrselves for
the next time we use tnis gun, training with it on zero-g
flighrts would be appropriate, I don't believe we will have
any trouble using it in the zero~g aircraft,

One mistake that we made on our EVA eguipment was the mounting
of the Contarex camera. This camera should have been attached
by velero to me, so that I could use it independently of the
gur, It would hrave been easier for me to use, and I would

have had a much higher probability of getting satisfactory
pictures with it. It wag a case of lumping ftoo much together -«
putting the gun and camera togettrer.

The attachment of the VCM to the harness was a good type of
attachment., It was easy to dizconnect the two velero attachw-
ments and move the chest pack in and out., I had to do this
both when I opened the svacecraft hateh, so 1t would clear
tte hateh handle, and I had to move it out of the way when I
closed tne spacecraft and pumped the hatch handle.

Now we can get into some conclusions. While T was cut, I de=-
clded to put & plece of velero strip on the side of the adap-
ter to see 1i¥ later on we might use this as a metheod for
attaching items on the outside of the spacecraft, if the
velero was still there and if it was in good shape. I think
the velcro could be made into a very useful item for a type
of tether, I think you might even be able *to do something
along the line of just having some female velcro on the
gloves and pileces of the male velcro at points along the
adapter, This might provide us at least some attachments so
that we could maneuver ocurselves hack to the adapter section.
This wouwld bhe about the simplest kind of handle that we could
use. I do believe that we need some type of hardles on the
outside of the spacecratt. Jim suggested one on the nose and
in the cover on the R and R section uvp there, I thinx this
is an area that we certainly have a peossibility of using. I

CONFIDENTIAL



sl

MeDivitt

White
MeDivitt

White

MeDivitt

CONFIDENTIAL

certainly would have found it wseful. I would still be a
1ittle hesitant, though, of bresking the antenna, You would
want to be sure that this wouldn't be broken during TVA, I
think the feeling T had out there, again, was like holding
onto an 8-foot tree. There wasn't anything teo hold onto.

You definitely need some kind of hand-holds. The decision to
leave the hatch open was one of the vest decisions that we
made, It provided me with a center of cperations for my work.
I was able to stabilize myself by holding onto the hateh, Tt
was also surprising to me how much force It tock to open the
rateh tre first time against the preload and the actuators,
due to the seals, One other very good decision was to have
me wear the heavy suit and Jim the light suit, I think this
was one of the things that made cur operation easier. It
certainly made my gebtting back in the spacecraft and Jim's
assistance in closing tre hateh much easier for him, Also,

I was handing him things in and out. He was performing guite
a bit of coordination in the operation with pieces of equip=-
ment that were going in and out of the spacecraft, and I be=-
lieve that by bveing In that iight suit he was able to do this
much easier than if he had peen in a heavy suit.

I might make a comment on that sult, toc, When we cpened up
the hatch we were in a vacuum. I noticed that the tempera-
ture of the sult dropped slightly so that the suit was a little
bit cooler inside. I was wondering if T was going to get too
ecold through the suit, but the rest of the time we were out
the temperature never changed. I don't remember locking at
the sult inlet temperafture, but the suit itself stayed reason-
ably warm. I had sun in the cockpit, and I had the cockpit
open without the sun in it for a relatively long pericd of
time, 4 or 5 minutes at 2 time. This didn't seem to affect

my temperature inside the suit.

I think you felt the tempersture more than T 4id,
I felt the temperature go down, rather than up.

I felt that also while outside. I would say it was a very
comfortable figure. I figure that I was probebly at 68
temperature cut there inside the suit, which was cocler than
I had been anytime during the filight., It wasn't a cold feela
ing, Jjust a very natural comfortable temperature.

Sult inlet temperature was running about 55° during most of

the flight. It got down around 52°, so it probably might
have even been cooler than your 68°,
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Well, il wag cooler inside the suil wher I was outside the
spacecrat than at any other time during the fligat. Tt
wvasn't uncomlortably cocl there at all,

I think that we can go on with some conclusicons. Some con-
clusions trat I had were:

1. I didr't nobtice any extremely hot temperstures on the
outside of the gpacecraft, I also didn't contact surfaces for
any pericd of time to transfer much in the way of a reat load
to any part of my suit inecluding the gloves,

2. There's a definite requirement for some type of hand
holds outside the spacecraft.

4. We should think a little more on where we want to
cperate during EVA and where to attach tlhe tether. Tre tether
was not attached at a point thkat would provide me thre capa-
bility to operate in the area that I wanted to.

You cculdn'i get to thre nose. It provided great cveration
for directly above.

Straight above.

I just don't know how you would get the thring out there. You
would have to run 1t along the spacecraft, then attach it
somewhere at the Front,

Tt would preclude operations 1ixn otner areas, You would either
have to accept where we are going to operate or «-.

You could have multiple attachment points around the space=
craft,

Qf course, now, if you tave a gun with a good air source, I
wouwldn't particularly care where i1t was attached, I think you
could go alead and, maneuver to any voint you want if you have
a gun. Again, where you're pushing off of surfaces, you tend
to go mervendicular to the surface from which you push off. I
found whren T pushed as hard as I wanted to I'd still tend to
go straisght up above trat hatch irstead of out toward the
front. I think this is a [airly obvicus conclusicn, but it
proved ocut. FRvery time I vushed ol T wont shrzight up instead
ol at an angle to the surface where I wanrted to go.
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Something that you should bear in mind is that you were push-
ing oi'f' from the front, which tended to make the I'ront go down
ag you went out.

Yes. Dverything was working against getting where I wanted
to go. Everything T did tended to put me up.

Wnen you started you went in a stralght line forward and
tended to push the spacecraft down. T think, initially,
where I was holding the attitude, you didn't have that much
trouble. Of course, you weren't pushing as hard either, be-
cause you had the gun.

No, I wasn't,

Iater on, when we started free drifting, you were back behind
me where I couldn't see.

Did you feel me stomping arcund back on the adapter and hit-
ting the adanter?

wWell, T felt you hitting fthings back behind me, and once you
went behind the line thrat was directly overhead the space-
craft, T couldn't see you through your open hatch,

I never really had a good contact with the adapter back there.

Just as well, We wouldn't want to disturb those radiator
tubes too much.

No, Well, now that we're back, we'll have some conclusions
on tre adapter area, I made it a point right from the beginm
ning to take a look at the thermsl lines, the thermal paint
cn the adapter. It lcoked like it was in geod shape. It

was all there. There was disccloration around the attitude
thrusters, particularly from the thrusting. The coleor of

the thrusting is just like the RCS thrusting -~- nice ard
clear plume, It looked like from outside, thougl, that T
could see a lol more of the plume than I could when I was
sitting inside the spacecraft looking out at the RCS thrusters
firing. Again, the camera was not attached in an opportune
manner to cperate.

Which camera? The camera on the spacecraft?

I'm really after that camera on the gun. That one wasn't
attached good. The camera on the spacecraft was ckay. It
was a little difficult to attach because of the attachment
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on the bottom of 1t, You can't have 1t at any angle 1o make
it enpage. It has to he perfectly flat with the mounting
plate on tlke bottom., A big conclusion that I came to -~ and
I'13 see how you Teel about this one, Jim -- I feel that
storage in the back of the adapter section was certainly a
very high priority for later missions. T feel that we can
adegquately store eguipment in the adapter area, particularly
larger nieces of eguipment that we don't have room for in the
acrew station or pleces we don't have particular use for in
the early part of the flight. If we can lick the problems in
opening and closing of the hateh, we can store equipment in
the back of the adapter section as a routine operation.

That's right, I think the extravellcular activities have
proved to other people what we already knew a long time ago -
that ZVA is guite simple. T think the thing we've got to

iron out is the hatch opening and closing. This is really
orr provlem. I don't think you or I will ever have any doudt
about the extravehicular activity. That was, I thought,

going to bte pretty straightforward. It looked like to me 1t
was pretty straightforward.

I felt that I could operate equipment out there. T could
assemble eguipment. I could put vins In, pull pins oul, and
screw Things in, I did all these things during the Tlight.
T turned the gun on, and I put in tne pin to cverate the
umbilical guide. I attached tlhe camera, I don't think you
cculd do these cveraticns very effectively with big heavy
gloves on. Althougk my gzloves operated satisfactorily, I
think that for assembly of items you want to have -~ you
ought to look into the glove area a litile more thoroughly
and try to get a piece of a glove with some type of a sur-
face that will give us some heat protection and gives us &
high sensitivity of feel through it. The big conclusions,
the final conclusions, that I'd like to draw are that EVA
car be made a ncrmal routlne operation if the following
modiTications are made 1o the spacecraft:

1. The highest oriority is “that thre spring back there
on the gain lug has convicted itself, and T don't believe
that that's a good design. Trere should be scome way that
either the lubrication is made foolprocf or the spring made
stronger.

T think that we really want to say here is that the locking

mecharnism is inadequate as 1t i1s, completely lnadequate.
Until it dis fixed, T think we should take 1t easy,.

CONFIDENTIAL



Whnite

WoDivitt

MeDivitt

wWhite

MeDivitt

Write

CONFIDENTIAL

That's right. I think we almost had a bad experience with
that gain thing. We knew about it akead of time. We thought
we had it fixed, but it's net fixed. T think it convicted
itself, and it's guilty, and it has to be fixed.

2. I recommend that at least the egress kit on the right
o the crew compartment be removed to provide more room in the
spacecraft, T see no reason for it being in there. I think
it would ne worth the effort and the additional money to pro-
vide the extra room in the spacecraft. So, my second recom-
mendsation on EVA is to remove the egress kit, at least from
the right-hand side, to provide more tread room.

Yes, that's good. I might add that it's a good thing that we
had that egress kit medified to the wminimum height, because
without that we would have been in deep trouble,

That's right,.

Yes. You and T had been telling each other that that was the
biggest thing we did on our whole 9 months prior to the
flight — to get trat thing cut down. I think 1t sure paid
for itself on our flight.

5. My third item is to make the bar and lanyard com=-
pletely foolpreof in strength, That was a device that pro-
vided us with the added force we needed to cleose the hateh,
cust as we sat there and said we might need during the SAR
of the spacecraft in S5t. ILouis. T think the attachments of
the bar and the ecable toc the spacecraft should probably be at
least doubled in strength, so there ‘ust isn't any question
in tke pilots' minds or the engineers' minds. T guess the
engineers were ccnvinced that you didn't have Jim and me con-
vinced that those two attachment points w-,

We've seen it break too many times, I think.

We've broken the bar, and we've broken that attackment point.

I had actually physically twisted the attachment right of*

the spacecraft up in the zerc-g airplare. I certainly wouldn't
have put my full strength into it if T knew my life depended

on that attachment. It shcould be made absclutely foolpreof.

Well, that was the point I was trying to make earlier when I
said I was puiling as hard as I could. Then T said that T
really wasn't pulling as hard as I was capable of.

You didn't have confidence in that attaclkment.
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MeDivits T didn't really tnink that I should pull on it any harder.
White Ho., I think that shrould be the third recommendation and it
should be corrected.
McDivitt I think we could spare a couple of extra vounds of weight
trere, Jjust for the pilote' peace of mind,
White Trat's right, Take the time it takes to put a new atluckment

on there. They told us they didn't want to do it because
they'd have to rerig it. I think they'd vetter rerig it and
take the time to put a good attachment on there,

h, The final thing really doesn't fit in with tre first
three recommendations, but I would sure like to lave tue
opportunity to use that gun again with about a 10-times sup-
ply of oxyger in a great big canister. I think that maybe
whis is one of the ltems we could caryy Iir. the back of tne
adapter, We could use a small supply to provide the means to
go oack there to get a great big canister, Then we'd Lave a
unit that we ccould actually do some maneuvering with.

FeDivitt  That's right. I think that, in essence, we proved the use-
fulness of a self-stabilized or a man-stabilized maneuvering
urit —-.

White Yes,

MeDivitt ~-- rather than one that is gyro-stabllized witl: automatic
stability features. I think that although you didn't burn
up a lot of fuel, you certainly proved tlhe feasibilivy of
tkis type of maneuvering unit.

White We had an awfully small amount, We Jjust had the 6 feet/second.

White We proved, in my mind, that I had the capability to go from
Point A to Point B wit» that maneuvering unit.

MeDivitt Iet me ask you this question, and be honest about it., Would
you detach your tether and go without it? Don't be too
optimistic, because other pecple’'s lives may depend on it,

White T think that we probably hmve nolt done encugl investigation
te do thet at this time, but I feel we are progressing toward
tre point. We made the first, say SO percent, of the step
toward teling able to detach the tether and go, I don't be-
lieve that I would detacl. the ftether ard go with thav

£ feet/second --.
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Oh, no. I didn't mean that. I mean with that type of umnit.

If T had some more AV in a unit like that I think that I
would be willing to detach myself on the next flight, right
now, from the spacecrafi and go. That's combined with two
things, you see, You have two things working for you. You
have the cgpability to maneuver yourself, and, if you shouid
get out of contrel, the spacecraft still has the capability
to come over and get close enough so that you could get
yourself back in control and get in the spaceecraft,

I think that 40 or 50 feet/second would be a minimum, T had
& and I'd llke to see, probably, a capability of about
10 times that. That may be a little =~-.

It's difficult, I would think it would be difficult to fix
a number on it until you fixed the job.

Yes,

If you wanted to go to something that was 10 feet away and
come back, you'd probably get by with 20 feet /second.

If T wanted to get out of the spacecraft and go along to the
back of the adapter and get in the adapter without being
attached to the spacecraft, I'd only need two or three times
the amount, I'd be happy to go with that,

There are some problems in the capability to aline one's
self onto an cbject. I think chasing the booster around
peints this oub, You say you'd be willing to go away be-
cause the spacecraff can come and get vou. Admittedly it
can, but keep in mind the difficulty we had with the booster.
I don't really anticipate us ever gettlng inte the situation
like that because you'd never get so far away that you're in
different crbits, like we were with the booster --.

What T visualize is a 25 to 50 foolt operation where you're
going out to investigate either another spacecraft or another
satellite uvp there, or making a transfer similar to the type
of transfer that we visualize as a btacxzup mode for Apclic.

T think with the gun I had, if the ILFM and the Command Module
were there, I'd be satisfied to depart the Command Module and
maneuver over to the ILEM situated 10 toc 20 feet awsy from

the Command Module. I feel I could do that at the present
time., I don't think it would be a very smart thing at the
present time to go maneuvering off 200 to 300 feet away from
the spacecraft with this type of device, I think this device
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igs designed and has ile greatest usefulness in close opera-
tion arcund the spacecralt.

That's right. There is no need to maneuver off about 400
or 500 feet away, because 11 you want to go that far, use
the spacecralt., This gur is Tor a close-working Jjot.

T think it's a valuable toopl in 4his manner.

Ckay. That's the same conclusion I came to., We'd he willing
to do it at close range.

1'd we willing to dco it right now. T mighl rot go tell some-
body else to go do it, but T'd be willing, with the training
that T had with it, to transfer 5 or 20 feet without a tether,
But T think we should spend some more time with the gun.

I tkink so too.

T also think it would te of value to go in the zerc-g air-
plane with it.

Yes, T think so teoo.

I think the work that we might do in the zero-g airplane
doesn't necessarily have to be done in full regalia, with
2ll the pressure suits in a pressurized condition, I think
we can go up there and learn a lot aboul the gun without
vressure suits on, in a plain {lying suit type operation --
perhaps polish the trainirg off with a little work in pres-
surized sudts., If you work in the zero-g airplane with a
pressurized suit, it's pretty awkward,

In pitel and yaw I felt T could maintain eflectively zero
rates, I don't know how it looked to you, Jim, bubt it looked
like T could establish a rate and take the rate out wilhout
too muck trouble. The yaw is the lowest moment of ther all,
Piteh was wvery easy, ‘ust to piteh the thing up and down. I'm
still a little suspicious of rell. That's the area that T
would like to look into a little more. T {think that you could
get yoursel! into a kind of bhalled up situation with piuch,
roll, and yaw all coupled up. % migat take a little bit of
fuel to get yourself straightened back out again., DBut ‘ust

in translatirz from Point A to Point B, you could care less

if you rolled, as long as you keot pitch and yaw straight.

And that's why I say I think you can translate and correct
vitch and yaw very successfully and effectively forget abtout
roll, just as we do in our reentries or our retros,
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The guestion is; Was there any problem with the gun of
maintaining a fairly well stabilized attitude and still get
my translation input? T did this actually three different
times, and this was what I had done when I was coming back to
the spacecraft the last time. I had to put in both piteh

and yaw and had taken them ocut and I was coming back. I was
going to fire my last thrust toward the spacecraft. I got a
little burst. I could feel a little burst and then it petered
cut. But you can put a translation in. T was also surprised
that T was able to stop at the time I tried to stop it out
there, about one-half cr two-thirds of the way ocut on the

end of the lanyard. It seemed to stop pretty well. It was
either the gun or the lanyard dampening me. It didn't dampen
me in roll, so I think it was the gun that actually did it.

I think that this previous bunch of words just spoken covers
a lot of detail of the first three or four orbits of our
Tlight, and 1t covers that first phase of mission sequences
that T first mentioned. I think the next thing we should do
is go through the interim orbits, about 50 or 5%, or however
many there were, where we set about to save up enough fuel
to do something construetive, to check on our orbit to see
what it was, to see how we were decaying, what our lifetime
expectancy would be, and perform the experiments that we'd
initially set ocut to do on our flight plan. Although it's
not going to be of much use to go through it in a chronological
order, I suppose that is probably the best way. As I just
finished saying, we're not going to get an awful lot out of
going through the flight plan sequentially, but we'll do it
quickly, and then we'll come back and discuss each experiment
or operation, check an entity in itself, and we'll discuss
the systems as an entity, too., We'll do this, generally,

in elapsed time.

Going back to the EVA for just one moment. T'd like to say
that the use of the manual heaters on ECS 02 bottle was about

two S-minute periods separated by about 10 minutes. We
really didn't need an awful lot of manual heater when we
were doing the extravehicular activity. ’

4.3 Other Orbital Operations

Iet's see. One thing that we did was to turn off the ES
Sensor at 6:35. You have notes along there?
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T ot aZll the sensor stuft down, T think, protiy well,

Okay. I have the ES5 sconsor and the Bio=Med sccordsry no.

zoing off at G:4h,

AT abeout ¥ hours elapsed time, T choeckea the OAMS el re-
maining., We had about 62 percent indicated, 2100 ral, and
88° tomperature. We keot getting our GO and W0-00 checks
a5 per light plan. At about 7130 B wenl to sleep,

We ¢idn't co any lifetime adjust rancuvers, I turned the
spectromele s-ragnetometor on.  This was while BEd was aslecn.

Extozded the beom, got the X8 sensor on, and lett ihe
spectremeter-ragnetorster on “or three opasses through the
Scuth Atlantic Ansmcly. I cculdn't really sos any increass
ir the armeter when we extended the thing,  We went throughk

a nurber of externsicn eycles throughout the filight 1o make
surce tinat we got the thing cut. AL no time during the flight
didé woe ever sce a4 riso in fhe zmmetor when we extended it.
The way it cperates is, it has throe pesiticrs: FEXTEND, OFF,
and BETRACT. Tt was in the OFF position and I pubt it tc the
EXTEND positicn. Ther I vput it back te *he OFF position.
Pericdically throughout the “light wo put it £o the EXTEND
poesltion and back to CFF to make sure that 1 it gol secrewed
up troe firvsl tire that it would zo on out. The “irgs cx-
tenslon was suprosed te voe with the spectremeter-ragnelometer
on. 5o, I checked to see the circult breakers werc on, ard
tacy were on. I turned the spectremeter-magmotcemetor G, and
then T cxterded the beoom.  And ir th's way Lke experiroters
Lepe te gel some indicatica from the lines off Torce thut they
were picking up 1f the thing actually extended atl that 1ime.
T hope they ot 4it.

Ineidentally, you got a pretty good operation cr the swirusle
gtice. T was aslecr and Jim was doirg that ca oy side.

That's right., 1 dld it with the swirzle stlics way over on
Ec's side. I qidr't aline the vlatforn or anything, We
were in free drifting flignt st 1ikis time. Ag socn as wo
Minished the EVA, we wernt inte frec driiting "Zight., We
roveored down the platform and the cormputer, shut off the
attitude indicator iights--we went through a corplete oo
dowr procedure. We werce rozlly trying to save vattery power,
OaMiS fuel, ard everylhing clse we had, We went orn a complete
power-cown, down the cheeklist, and we just didn't have any-
thing on.
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Ard wo stayed in tnis free drifting mode for
aat cight, Ed?

abeut, 2 days.

H

Ciloser to 2= days.
[t

. 1 . . N
Mostly for the first 25 days wo were in a freo drifting mode.
&

We didn't do the nlatform alirement ard the tracglatlion at
arcund 8:10--8:20 in the flight nlar. We ¢id not cbtsirz any
sooster-star measurements. As & matter of fact, I'd iike

1o comment on the zoester-star sightings, or ‘ust the booster
sightings, We saw the llzghts of the bocster definitely on
the first pass uas weo werc tracking it, The sccond pass, as
Ed said, he saw ther, and heo said he was sure he saw them
because they were flusking. T was pretiy surse T saw what

he wzs 1lzlxing atout. However, this occurred just at sun-
aowi.  Ivery other time at sundowrn we'd call out Lthe booster
a couple of more times bofore we Mirally figurced ocut theat
this was not the booster, btut a pianet,

One or twc times I'm fairly cornfident I saw the bocster.
You're wretiy sure you saw it?
Yos. That was the veostor,

Well, I was pretty confident that I saw it Tlashing, too.
But later on T watched that star, that particular nlanet,
come up. I sat right there and watched it, and it flickered
23 1t came up through the ztmosphere.

Yes, T agree with ycu.

So it could nave teen that wo were just really locking for
the booster, and at that particular time we lcocoked out and
gaw this thing and it flickercd, 7T spont one whele sunsct
dodng rmothing bul keeping my eye cut for 1lnat planet. Sure
ercugl it wcoped up and ¥ zaw 1t.

But, you know, never flickered,

T watcked it z2s 1t flickered. It flickered
all the way up. I watched the thing as it set, ard it
flickered all the way down--the last at 210° or sc. This

is exactly where we thought we wers sesing the beoster, right
where it was low cn the horizon, as you would cxpect to sce

a boogter. Mhat cld thing was Zlickerirg away lixe mad.

Tt flickered,

I thinz that was Venus, too,
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It was the plonet that was trailing the sun by Just a very
slight amount. I made it a point to check during the ro-
mainder of the flight, twe or three times, to see if that
thing flickered as 1t came up. It really did. 5S¢ the more
I saw it I"licker, the mere T began to doubt that we had
really secen the booster on thal second pass. Maybe we did,
and maybe we didn't.

Well, it's not really too important.

No, it's not. But the fact 1s, that little planet was
flickering away 1like mad,

Iet me ask you one more question about the flicker., Did
you see it coming up through the airglow? Was that where
you felt it flickered?

Yes.

Everytime it was above the airglow it was loud and clear to
me.

Yes, except that you couldn't see the alrglow as the suni
was setting,

That's right.

Initially you saw the sun out there, and you saw this thing
locking like it was flashing. Once it got above the air-
glow, the planet did not flicker anymore. It was perfectly
bright.

Very bright.

When we saw that thing that locked like the booster, it

was very low on the horizon. It always popped out. Remember
how that bright light used to pop oul? You'd have the light
sky, and all of a sudden there'd be a bright light there,

We suaw that planet come up so many times during the flight,

I feel quite convinced that the first sighting or two
weren't of the planet.

Well, maybe it wasn't.

Actually, T continued to see the blinking on it after the
stars were out.
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Walt, Ilet's take a look ard sco which way the booster would
be. The beester was below us so it should 2e golrng out in

front of us like mad. You're locking Inte the sunsct waich
was behird us. The boostor shoulda't have been there. Tho
bcostor should have been out to thke front of us. Tt should
have teen in the oppesite direction.

I'm not convineced which way we were locking.

We had tc be looking to the rear, The sun sets to the rear.
We hsd to be BEF to gsee the sun when 1t set.
BEF to watech it set.

Were we BEF for the full time, or were we in free drift?

We were in free drift, but this was near the sun when this
thing came outl.

No, they always come out loud and clear when ycu're away
from the sun, when you're looking away [rom the sun.

Yes, T know it, but at that cne time wher you said, "There's
the beoster,” you were lockirng at the sun. Remember, T had
turred arcund? They told us that they wanted us to be BEF
and heads down when we opened up the hatch. That's where
we were. 1 turned arcund to be BEF. We werce BEF when we
saw that thing,

We'd better locx at the tapes. I think we can provably
get ocetter information on this when we check.

I think we were even locking ir the wrong directicr.. The
next pass arcund I called ocut and said, "I sce the booster
orr top at § ¢'clock, perpendicular to our flight onath." T
don't think that was the booster either.

Tt's kxind of academic.
Yes.

The rcason that I brought the thing back up again is I
wanted to be sure it's brought cut that the planets arc o
clear and sc kright, evern far obrighter than they are
locking at them from the ground. Looking at them up there,
it really is striking the first time you see them., I we
took a let of nietures of anything, it was a picture of that
planet.
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Sunrise and sunset., The sunscols all had the planet in 1t.
That's ripght. That planet has always been there.

Very pretty.

It certainly was,

Okay, I got a call after Ed wert to sleep that we were going
to pass by Typhoon Babe which would be north of track, at
7:56.

I wasn't sleeping. 1T heard it.

Did you? Okay. Well, I didn't have any fuel to point the
spacecraft at Typhoon Babe so that was that, If I had drifted
around so¢ I could sec it, T was going Lo take a picture of it,
but I never drifted around sc T could see it. T just passed
on by. A little bit later cn, T was called up and told that
at 2%3:55 G.m.t. my ascending node would be al 83° East on my
6th rev. This was just a map update. I was told I should

eat at some particular time., I think it was 00:15 to 01:00.
It was already past that time, o T ate when T felt like it.
The pilot was supposed to do a no. 1 Aero-Med pass at 02:17:43.
Tis was the first instance of us running into a case where

a marn was supposed to do an Aero-Med pass when he was asleep.
This continued intermittently throughout the flight.

It seems like I was always asleep when I was supposed to be
doing an Aero-Med pass.

This continued on intermittently during the flight. As

the flight progressed, the doctors got mere coordinated cn the
ground, and we got mere coordinated with them te tell them
who was sleeping and how long we were going to be sleeping.
We had less requests for Aerc-Med passes of guys that were
sleeping. We, in gencral, reiused to wake the other person
up tec do an Aero-Med pass., We were told by the doctors and
the flight planners on the ground that at 02:30:59 we were
supposed to turn on D-8. Now, I don't know why we had to
have this to the nearest scceord. T was alsc supposed to

go to sleep at this time, to the nearest second, It seemed
a litile academic tc me. S0 I woke Bd up at 02:30 Greemwich
time. He turned on the D=8 Experiment and I didn't go to
sleep until I did something else. T think I had something
to eat but I'm not real sure. But T didn't get off to sleep
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right away. Then I told Ed he was supposed to turn that
¥8C 2 and % off at 03:00. I awoxe at 06:15. But whatl hap-
pened 1in ocetweer that elapsed time, E4? Shcot, that's not
right =--

06:157
I must have awaken ==
Abcut ~ hours is what you had.

Right. Leoking through my notec here T sce that I wrote down
"Awake at 06:15," and I didrn't get to slesp at 2:30 and BEd
didn't wake me up at 6:15. So I guess we were down from any-
where from %:3%0 and 30,

Right. You slept approximately 4 hours. I let you geo about
30 or 45 minutes after that time of 6:1%, as far as getting
you up. While you were asleep, the things that T did: T
believe that I had a meal which you had gotten cut. T be-
lieve we had one before thig, though. Didn't we have one
after EVA before I went to sleep? Or did I just drink a lot
ol water and go to sleep?

Ne, I think we had a meal before you went to sleep.

That was my second mesgl that I had shortly after I got up.

T belicve thoy called and asked me to give them an acrc-meq
pass, whick I dor't have the time logged on. T imagire the
medics will have that, I ran through a D-8 Experiment at
02:30:59, The MSC-2 and -3 wcecorders were supposed toc come
off at % o'eclock, but T didn't turn ther cff til Ou:19:40.

It didn't seem like that was particularly importart anyhow
to get them off. I guess that's why I didn’t think about it.
I got instructions from the ground to maintain the cxygern
pressure at betweern 930 and 960, with the 02 high rate. This

is the timc I teld them that the commard pilot was asleep, and
I'd prefer to do it at a later time. I think they called me
back a few times cr 1t; finally, when it got up to about

960 T went ahead and dumped it.,

Tt secared me to death!

The 02 high rate started filling the cabin up, pressurizing

it up arcund 5.4. At 5.4 on the button the vent valve re-
licved, znd Jim about came thrcugh the top of the katch.
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I was there half asleep with my gloves ofT, my visor down,
and a cover over, The cabin vented and the cabin pressure
dropped about 5/10 of a pound., T knew that I didn't have my
gloves on and I fipgured, "Boy, I am going to have to get
those gloves on in the next half s sccond or I'm going to be

"

——

He didn't get his gloves on, but he sure was thrashing around
for a little while till I got him the word. I didn't want %o
wake him up. I was hoping it would go through withoul waking
him, but it sure didn't.

Man! It liked tc have gcared me so bhad I don't think I went
btack to sleep.

No, you went back. You slept better at the end of your
sleep cycle than at the beginning.

So you were trying to get to my end earlier.,

I think I did the other., I always slept best at the be-
ginning of my sleep.

No, I always slept best at the beginning.
You did too?

There was a period where I had to get to sleep, then there
was a period of solid sleep, scmetimes 15 minutes, some-
times an hour. But after I went by that first bunch, then
I was in a state of semi-wakefulness,

Kind of like dopey, fitful sleep. That's the same type cf
gleep T had, at least until the last time. Okay. There
really wasn't anything else that went con except a few tape
dumps and an update for the orbital pletboard. I found this
to be very useful, I used the plotboard to keep track of my
orbits, where I was during the first part of the mission,
exclusively. It was very accurate. You could check the times
in the plotbeard as against what you saw on the ground and
you could locate yourself quite adequately. How about you?

While I'm think about it, I though the plotboard information
early in the flight was excellent. But I thought that the
plotboard informatlon at the end of the flight was not correct.
As a matter of fact, T started fo call them a couple of times,
but I never did. By the time I would get the stuff plotted,
and get the map put where I wanted it, we would be someplace
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else. I'm sure that that information they were sending up
to me wasn't right; I'd be off an orbit or two.

After about the last day and a half, T used the nominal

orbit plot maps exclusively. I could see the time and the
location. I could spot it right with the ground. And I think
I fipured it was 7 minutes bechind near the latter part of the
mission. This didn't bother me. 7T could tell how far it wuas
behind, and then update my position on the map quite easily.

T thought those preplots were real good.

S0 did I. I thought they were, too., But I was a little
disappolnted with the map information at the end of the flight.
I den't know exactly what was happening. But T'm convinced
that it wasn't right. As a2 matter of fact, a couple of

times T was even on the wrong orbit. They'd give me a time
and a lengitude and I'd plot it. I wasn't even over that

part of the world., I'd be over a whole orbit from that,

Jim, T made 1lhis mistake once, too. I was using my plot-
board. I'd plot everything ocut and T came down in a place

in Mexico at night, Tampico, Mexico. $o T told them some-
thing about seeing this spot in Mexico. They didn't pick

up my mistake, T was back checking over and I got to locking
at my map and said, "What the heck are we doing here at
night?" T was actually on the other side. T was clear
around in Australia.

Had you plotted east instead of west?

Ne, I don't think T did. T think T plotted it correctly.

T went back and checked it and I never did get the plot.

I went on to do scmething else, and I didn't get the plot-
board squared away on that. But I realized that instead of
passing over Tampicc, Mexico, what I was really seelng on the
ground was Sidney.

You only missed it by half the world.

That'e right. It was exactly on the other side. But not
exactly., It was about 120° off.

Mine was something like this. One that I remember specifi-
cally--they gave me a map update and they wanted me to do a
check over El Pasc and El Centro. ILocking at this I could
sece that if I was at the right time, I would have come up
from the south; whereas, my pass was down like this, and I
was an orbit or two off.

CONFIDENTIAL



HMeDivitt

White

MeDivitt

White

¥eDivitt

Wnite

WeDivitt

White

MeDivitt

wWhite

MeDivitt

Write

MeDivitt

White

MeDivitt

White

‘Was this cne of ocur first big batches of them?

CONFIDENTIAL

Well ihen, wo're not talcing avout the same thing, I think

T had probably slipped 1t scomshow on hore,

You might have plotted €0 East instead of €0 West, or some-
thing like that.

Yeg.

But T was off by a time Factoer.

It wasn't toc hard to reaiize that Mexico wazsn't at night.

T have a ncte here that says, "RKV tape durp and a no. 1
medical vpass on the commerd pilot at 07:02 Gom.t.”
Thaet's right. Ard T got you up a low mirutes before O07:00,
if you reecall., In Faet, just befere you had to maxe your
redical pass T woke you up. B0 I'd ostimate that Jim got
up arocund 6:55, just enough tire to transfer the equivment
to him and l=t him make his medical vpasd.

At 7i1h Grecrwich time T was supposed to cat.

Right, At 11:1) Greerwich time T was supposed to go back
to slecw.

Is that wher you did? T der't even see thal con here.

Where it gayes "Pilot zleen.”

Is that a poereiled-ir rnote?

There was Jjust a series of instructicns that we gol [from
them,
Ozay. Good, because I dor't have that.

It doesn't really mean that's when we went tc sleep, bhecausc
yeu krow we did things somewhatl oul of sequence.

At 8:%% over the RKV we got a 1list of PLA's and CLA's.

You know,
initially, we dido't get too meny of them, and then wo
started getting them or a very regular basis throughcut the
flight. I tkought that commurications of trkose was cuite
good, onee we started.
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T have a list of notes here that say: Eev 12 was over the
RKV where we were suppcsed to get the CLA's and PLA's., We
did. BRev 13 was cver Canary wherc we were supposed to have

a C-vand track. I think that meant C-tand went to CONTINUOUS,
but I'm not really sure.

Tis is the time at about 17 or 18 hours that T called down
and asked them how the tape dumps were coming out, because
we weren't holding any attitude for them, We were holding
nothing more than a drifting attitude, and I know that over
some stations we were blunt-end-down and rolled upside down.
We were talking, I know, upside down tc the staticns and
getting good transmissions through. They came nack and said
all of the tape dumps to this time had been excellent.

At & G.m.t. of 12:16:00 T got & comment: "No fuel, but do
a flight track orientation,” This is like saying, "Drive
from here to the drug store, but don’'t use any gascline--
and don't take the car,"

So as I flopped over near around 12:16, I locked dowr to
the ground. We could do a flight track orientation pretty
well, considering that we had this movable croital map, and
we had & pretty good idea of where we were going to be to
start with so we could pick out vwhere we were. Got a map
update at 10:17:49, 73° West. A tape dump at Canaries on
Rev 13 and at Carnarvon at Rev 1k, Around 19 hours, I
checked on our orvit and it was 1595.7 by 8B.

At 11:52:4%, turned the C-band adapter switch tc CONTINUOUS.
At 11:59:2% we turned it back to COMMAND, This is Greemwich,
time. All the stuff in the flight plan such as the orbit
navigational checks and the Apcllo landmasrk investigation
were not dene. We were doing tape dumps, medical data passes,
and that was about it. The next M-3 Experiments were all
part of medical data passes, I don't even znow why they're

in the flight plan.

I couldn't figure that out either.

We did ar. HF check. Check began at 16:58:30 G.m.t., and ran cn
through 19:107:00 G.m. t.; this included the sunrise, sunset, dzy
and night--all the HF checks, and will cover those in the ex-
periment part of our debriefing. During this period of
16:58:30 G.m. 5. to 19:07:00 G.m. t., we did the HF checks.

Oh, here it is? Command pilot asleep.

Where?
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At 12:4% Zulu. Pilot awake at 11:30.
went to sleep here.

I don't know when I

Ckay. Let's check that some other time.

Ckay.

It'1]l take a long time to sort that out, and I don't think
he needs that right away.

A1l right. T got command pilot asleep at 1l:L5.
Ckay.
got here in my notes is:

back at 23:15. These are Zebra times, I'm sure.
know exactly what happened in there.

I don't have me up or asleep or anything. What I've
Ed to bed at 20:15, up at 22:15,
So I don't

Well, you're clear over on 24 now.
the time when you were asleep.

Okay, you've skipped

That's right. I don't have anything on that.

Okay, I have you going to sleep. I logged myself awake at
11:30. Cormand pilot asleep at 11:45. These are Greenwich
times. If you add 8:45 onto that, it comes out 20 hours
and 30 minutes, elapsed time. You gave me the instructions
for the C-band adapter times. T did turn those on at
11:52:43 to CONTINUOUS C-band on the adapter, and at
11:59:23 to COMMAND. Alsoc during that period of time, I
had been told to go ahead and run Apollo landmark investl-
gation without any fuel. But lucklly, the spacecraft rotated
right around as we came up to it, and T was looking right
down at the junction of, I believe, the ... and the White
Nile.

That's right. That was the first task we had of finding
scmething on the ground.

Yeg, it really worked.
It was no trouble.

It really worked. That was the one that I was probably
most familiar with, It's such an obvious one. TIt's ocut in
the middle of the desert and it's the intersection of the
big Nile, where it junctions into twc other sections, a
little island and a northern tip of the island. I was able
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to pick the island up from the tip quite clearly. I did
take a couple piletures, I bvelieve, of it, but we were ust
passing and I wasn't tracking. I did report that it was a
good landmark and ouite easy 1o sec.

We did get un instruction at this time to gc toc the normal
flight plan at 22 hours. This was sorothing that was kind
of hard to do. T don't think we really ever zot back cn
much of a normal flight plan Tor tke whele flight, but we
did zet instructions at 22 hours elapsed time to returr tc
our normal flight plan. At this time Jim was still asleep.
We got the update that the Hawks won 3 to 2.

Ha ha ha ha hal
I relayed that information to Jim when he wcke up.

That's right. Okay, I think we'wve already covered our
1IF checks, which were part of the regular flight plan.

Yes, we did that.

I said they were between 16:58:30 G.m. t. and 19:07:00 G.m. t.
Right.

We scruvbed the Apollo landmark investigestion at 28:40 angd
agair at 29;10. We were allowed to do the D=9 at about

20:30 in drifting flight cnly. Doing the D=9 in drifting
flight means that you look cutside with the sextant and you
pick out whatever twc stars are there and you measure an angle
betweer. them. It was a qualitative rather than a quantitative
type investigation for the experiment. T'm telling you,

with D-9 1t was nostly qualitative throughout the whole mis-
sion. We did a few quantitative things, but the number cf
quantitative things that we could do were very limited.

The HF test took us one and 2 half orbits.

Yes. It tcok 2 hcours ard 15 minutes at least.

T thinx arcund 28:30, we had a call up for D-3.

Yes, This is where we did D-9 in drifiing flight cnly.

Yes, and agsin that was like taking the car out of the
garage without gasoline.
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All it amounted to was locking through the window and picking
out two stars that you can see and taking a sighting between
them. Just a qualitative check to see what the sextant would
do. We did that. D-9 turned out to be a gqualitative, rather
than a quantitative experiment, except in a very isclated
instance. We weren't even stabilized.

You were trying to talk me through some of the things, but
I had the helmet off and on--

This was when we Tirst discoversd that the light bulb in the
readout porticn of the sextant was burned out or something
was wrong.

Right.
We couldn't read out the angle,

We called down, but we never got a call up on that or any
instructions.

Well, there weren't any., Ha ha ha! Okay, then I have in
my notes here, as T menticned earlier: "Ed went to bed at
20:15, got up at 22:15, and went back to bed at 23:15."
That's all Zulu time, but I don't see when he finally got
up for the last time.

Maybe I've got it in here,

We had another map update in there but it's really not im-
portant. We scratched the Apollo Lendmark Investigation--

What time did you have me asleep? 23:15, Jim? Okay, well
T obviously was up shortly thereafter because T got on the

horn, and you were asleep when they called us up and told us
we'd passed the U,S8. space record--

That's right.

At a little past 32 hours, which is 2%:15, That's 32 hours.

The space record was 32 hours.

We cancelled the Apollo Landmark Investigation, Run 3, at
30 hours and 10 minutes. Got that, Ed?

Yes.
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We didn't switch to blo-med recorders. I made a note here
early in the flight plan on the bic-med reccrders, "Bd slept
Tirst and turned nc. 1 off," When I slept, we forgot to turn
it back on, so we had no. 1 off, and no. 2 on for a long

time, for a period of about & or 10 hours, Then when I went
to sleep the second time, we turned no. 1 on and no. 2 cff,
which is the way it should have been, But as scor as I woke
up, we turned ne. 2 on again and no. 1 off, because you were
going tc go to bed. Now you didn't go right back to sleep
again so I have a note here, "We have to turn cn ne. 1 as scon
as he wakes up.' We did. Ran no, 1 for awhile with no. 2
cff. We turned them both back on, and left them running for
the remainder cf the flight., What we did is that we picked

up a cushion of adout & hours on each recorder and let them
run the rest of the flight. The D-8 Experiment at 2300 hourg--
Ed was asleep then, I told them that Ed was sleeping and
couldn't make it.

Right. I think T probably did that later on.

That's right. BRemember we discussed that you would turn con
the experiment later on when you went through the Scuth
Atlantic Anomaly?

Right.

You plotted it out on the map and turred it on yourself.

The portion of the flight plan at 31 houvrs elapsed time
says, "Prepare fcr 8-6 Experiment, update D-8, MSC-2 and-3 on.
Now I turned M3C-2 ard-3 on again, about then. We did net
de an Orvit Nav check, run 3, because we didn't wart to use
any fuel. We scrubbed Experiment D-8, and we were going to
turn it on at 2%:00 or do it at 23:00. But I guess Ed was
83111 asleep, so we didn't do it then. At this time we were
both in pretty bad shape as far as rest went, so I felt it
much better to get some sleep than to fool with the experia
ments. Then going through--

Okay, this is the pericd of time when you were asleép.
Yes, vecause I don't have any notes there. Go ghead.

Right. T had a very busy timre shortly after I get up. I
had a requirement to, at 00:15, --

Ch, yes. They called the update to me and T passed it on to
you, and then I went to sleep.
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Tat's right.
D-8 at ©2:1h.

I turned on the MSC-2 and-%, and then T went

00:1% Greonwich time, you were supposed te take some victures
cf cellular clouds. No fusel allotted.

I thirk T took some victurces cof clouds.

M5C-2 and-3 were suppecsed to gc cn at a Gomot, cof 006:30, and
you woere suppesed tc control the spacecraft to BEF for that
PASS.

That's right, and wo went with 2EF “or that pass, for MSC-2
and-2% experiments. At 02:15 T was supposed 1o de D-8.

That's rigkt.

T did D-8 at 02:1d, 28 a matter of fact, and il's logged ir
the D-8 card.

Then at 22:35 Gor.t., we were supposed to do S-H--1 see that
I've got a scratch through it. T think that you weren't up.
I was up and I tried to do it, out there weren't any clouds

around. T wasr't pointed in the right direction, so I just

seratened it cut.

Yeg, this is where I went back to slecp and you got up. We
had a very important tape durp at 0%:0%. T thirk I relayed
that to you before I went to sleen.

Yes.
I must have reslly sncozed here., I was gene for & hours.
I'm on 36 right now. We Tad =2 tare playback. We were

eating along in here, ard I can't tell you where we ate
because woe ate wherever we felt 1ike 1t.

We always ate when we woke up, and usually belore we went
to sleen.

That's right. That's when we were eating and that's when
we had originally planred orn it. That's the way it wert in
the original flight nlan. At this time cf the mission T
gless we weren't doing wuch except staying alive. My im-
vressicn of what we were doing was eating, sleeping, and
dumpirg lapes,
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~-~and locklng at the ground =zs it went by.

As a matter of fact, we were still pretty well pooped out
from that long period right therea--

Your eyes were just getting better. Your eye locked lousy
at that time, the Tirst 2h-hour point. Your left eye was
as red as can be,

At about 56 hours it was still pretty bad, but from there
on it improved continuously.

I noticed that whenever I slept, I got much hotter when T
had my faceplate closed and my gloves on. Remember? T
kept turning on the double fans.

Even when you didn't sleep in that configuration, you got
hotter when you slept than when you were awake, which is the
reverse of what I fiegured it would be. I figured that when
you slept, we'd want to go to one fan all the time.

Well, T slept good when I had my visor open.

Did you? The last day or so, though, we had two fans on
every time you slept.

The last day we did. Of course, I slept the best then too
as a matter of fact. After the first day, I had my faceplate
open more often than T had my faceplate closed.

I wasn't. I had a problem that when I'd put my visor up,

T was really crunched down in the seat, because I'm quite a
bit taller than you. It was more comfortable for me to

keep my visor down than it was to keep it up. We had an

RKV tape dump, around 36 hours, and I have an Orbit Nav check
run 4, here. I don't believe we did that, did we, Bd, at

46 hours and 50 minutes?

I was asleep and I can't tell you.

We didn't do any of the Orbit Nav checks with fuel, so it

was Just a matter if you could see the ground, you did one.
They called up some more S-6 information for me, but I wasn't
to use any fuel on it. ‘'They said T was to pass Typhoon Babe
at 06:06, point of closest approach, and there was a new
storm brewing. I'd have my closest approach to it at 06:13.
Oh, ves. I also have a period that Ed slept here.
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White Which time was that?

McDivitt  Well, you got up at 08:15, Zebra time, That's about 40 hours
and 30 minutes elapsed time., I drifted around to vhere I
could sees Typhcoon Babe, but there wasn't anything to take a
picture of. There was just a mass of clouds down below;
smocth tops and nothing werth even a frame, I got ancther
undate that said over Cairo, cn the 26th Rev I'd have my
clogest approach at 07:13:37. It would be S0 miles slant
range on the closest apprcach. Don't use any fuel. We were
Just supposed to look at it. We d4id pick up Ceiro and
Alexandria both. I think you were awake at that time, weren't
you?

White It was the tail end of my sleep cycle,
VeDivitt Wall, you weren't awake then.
White Whet time was it, Jim?

MeDivitt It says 07:18:37. You should have been asleep then, I have
in my notes that you slept tc 08:15,

White Well, I was like you were., I wasn't sleeping very good the
last--guite often, I had my cover up watching ocut the window.
You cculd always hear everything that was going on the radio,
so you krew pretiy well whalt was going on.

MeDivitt Well, anyway, Cairc and Alexandria were both clear, but

this was the first Ltime we'd seen them and it took a long
time tc find the targets--the particular target that we were.
looking for. We could find the Red Sea and we could find the
Mediterranear, cbviously. You could see the Buez Canal. You
could see the river. I had difficulty Ffinding the town of
Cairo. How about you, Ed, with Alexandria? You were looking
for Alexandria.

White T found that one.

MeDivitt You found the town all right, but findirg the airfield that
we were supposed to take a pieture of was pretty difficult
the first time. Iater on whern we'll discuss the experiments,
we'll comment on that. It looks like I was asleep here for
awhile because I don't have any notes,

Wnite Okay., I have a set here. I was given the Zirst time to
take a look at some of the D-6 targets, I had no. 1, no, 12,
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and no. 1%, ard T had all tke times for them. I think unc. 1
is Tripoli, We'll go over these in a little more detail

wher wo go tc the experimernts. Tripcli was covered by clcuds.
Alexandria was pretiy good, and I was able to follow it
pretty well.

¥eDivitt  Did you take any pictures of it?

White Yes., I tock some pictures. Actually, I thirk we should go
back and lock at these. I got several passes. This was the
D=6 Experiment. No. 12 was Tripcli, and it was covered with
clouds. DNo. 13 was Alexardria, and I took manual pictures
with the 20 rm Contarex. T didn't actually see--~

¥eDivitt The 50-rmm Contarex?

White No, the 200-rm Contarex,

MeDivitt The 200-mm. Eand-=held?

White Ko, T had it mounted. I didn't actually see the eirpert,
but T had seen it before. I was actually locking at the
camera when I was firing it, so T--

MeDivitt Did you see anything ir the ground glass?

White Not wvery rmuch.

MeDivitt  Were you trying to track that way, or were you just looking
out the window?

White No. Just locking out the window. The peint that T brought
out is that they gave me four targcts. The targets should
be far encugh apart so that ycu can actually get set for
each cne, I had four targets here btut I could only use--

McDivitt  Oh, that was when ycu zapped from Tripell teo Alexandria to
Tel-Aviv to--

White Tel=-Aviv and a whole punck of them all in a row.
MeDivitt You could have a thousand miles between targets to evaluate.
You finish one, and you're starting to take pictures of the

other cres.

White T had trem at 10:61:51, 10:21:50, 10:29%:3%0, and 10:3%0:15.
Well, that was a peautiful row of targets in there but--
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A »palr though or every other crie would have booen cnough.

And wo wore still being very parsimonicus on fuel end I
didr 't feel like zapping the spuccerafid 211 arcund. We had
sore more updates, tape, ard a medical data pass for myself
at L=:u5.  We got the word to deleic Translations 2-4. At
that time they put in D-G--the first D-9 with fuel,

We alsc scrutbed the horizen scan moonset check at 46333,
cr whenever that is.

Right. It was scheduled with the platforr up and we didn't
have it um.

Also IT've got the scanner thruster plume checks scrubbed at
4710,

Also a deleticr of the BEE sensor - ON because we wercr't going

Lo translate, 8o at ;1M we had our first D-9 Experiment

witk OAMS.
We were both up,
Right.

That was the first one with Tuel and the first big disap-
polntiment of the oxperiments,
Right. It was certainly very difficult to use.

Thig is where we tried to do the dayside pass when we had
stars, and we couldn't see past the nose of the spacecrat.

We didn't get any stars sc actually the run was quite shcert.
We were rot gble to see any stars =50 we weren't able to do
ruch cr. that run at all. This 15 the time we knocked cff
any more day star sightings.

We were supposed te turn on MBC-1 ard Acg Aid off Tor
5 minutes between Tanensrive arnd Carnarvon, I guess.

Cr.! This is where I missed a sleep pericd. This is where
we mizsed 2 sleep period. We got busy and ran the D-Q right
through the sleep poricd. Then I got oack to sleop at 54:55
to 60:65 clapsed time.
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Oh, yes. You got about 1 hour's worth of sleep between
LG0 eplapsed and 30:20 elapsed, or something like that.

Right befere D=9, I gol a little slecp.

That's right,
"Ed pot about 1 hour of sleep.’

I've got a little note in here that says,

That's right.

We were suppcesed to do 8=5 cver the States on rev 32. GStart
at 17:40, We were supposed tc do Apollo Landmark No. 4
gtarting at 15:00 Zebra on rev 33, That was E1 Paso.

That's right. We were bhoth up Tor that.

We did the 5-5 Experiment together, ard that was the best
secries of pictures we gol cn the whole flight, It was
roally fabulous. We got good pictures both for the 5-9 and
S-£ on this one.

They should really ccme out good.

I did the Apelle Iendmark Arca ¥o. 4. I d4id the tracking
task with 1t =t 19:16:42 on E1 Paso, and it turned out pretty
well., We tried to make a tracking pass on El Paso Inter-
rational Airpert, arnd we ncver even saw El Paso.

This was a2 very big surprise to voth of us because we thought
wve'd nail that ore ccld,

That's right. We've been in and out of there so ofter, yecu
know, it's just like another home base,

Which leads to one of your conclusions, which is--

You can't have targets out in the middle cf a land mass.
They've got to e near a voedy of water.

You need scmething to identify the landrark.

There are gome beautiful topograpalczl features near El Paso.
There's a range of mountains just toc the west that show up
and the white sands are out there to the west--8Bhoct! We
never saw anythirg. T think T saw El Pasc when we wero right
over it, T said, "T think there goes Bl Paso. I think we
missed it."
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There's Texas."
That's where

The next thing we said was, "Yes, it is.
We could gee Corpus Christi coming up on us.
yvou took it,

That's right. BSo then I went to a tracking task on a pair

of gand pits, with a channel between them, right on the
coast--arcund Ccrpus somewhere., So, we did a tracking pass

on it because we were all set up ard we'd already used the
fuel to get stabilized. We were 21l set to do something so
we went ahead ard did something. We took some 200 mm pictures
of this.

I took about 10 pictures.

We'll just see how the target stayed in sight. This was

our first real tracking pass, wasn't 1it?
I had one good one on Tel-Aviv,

Did you use the fuel required to dc it and all that stuff,
or did you try to chintz on 1t?

T tried tc c¢hintz on it, but I think it was good tracking.

T actually trackeda the airpcrt at Eaife instead of Tel-Awviv,
I realized it at the last minute that I didn't have Tel-Aviv,
I had Jaffz, but I had an airfield and I had 2 town so I--

You took some fixed-mounted 200 mr pictures.

Yes. I took sbout two pictures of it. T cculdn't take &

gerieg, JI--

That's right.
either,

You didn't have the gurnsight to track with

No. T just put it in the middle of the window.

At this time our orbit was 88.1 by 148.7, sc we had come

down about 7 or 8 miles. D-9 and Apollo 4 were arcund

51 hours. I don't krow exactly how that fit intc this schedule
that we were doing. We were switching back and forth from
elapsed time to Greenwich mean time so we got a little con-
Tused on these. We got updates of the PLA's and CIA's., This
plan says, "Prepare for D6." Well, we didn't have a D-&
Experiment anymore. Ed went tc sleep again at 54 hours.

Yes. At 5L:30 T've got myself asleep.
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Bd asleep at 54, and T have him waking up at 99:15. That was
when we started trying to make you sleep a little longer, E4.

Half our »ctes here are =lapsed time and half of them are in
Greenwich mean time. T think this is probably cre of the
weakest poirnts in our flight planning--trying to get times
correlated,

This correlaticr between cne time ard the other time 1g hard
te¢ handle, We were getting start times in G.m.t. We said
that we wanted thesge start timeg in G.m.t. becauge this is
the only official time that we had. 'The elapsed times were
Just for planning. We orly kept them to the nearest 2 or

3 minutes. T started ny Omega watch on elapsed tire at
take-off, and I Just let it run through the whole flight,

I never set it. I never checked elapsed time or arythirg.

It could have oeen off 2 or 3 minutes, but I was doing the
Tlight plan to the nearest 10 minutes off the bock here.

When we ot retrofive times and when we got start times for
things, we got them in G.m.t. It made it awfully confusing
in the flight plan by switchirg back and forth, Fortunately,
we got off at 15:15, which is better thar getting off at
12:36 or something like that. On the Apollo missicr we've
got 2 vetter set of clockas, We're going to have mission time
and phase time, so whenever you start a new phase you go bpack
and start all over again.

Well, I'm not convineced that we couldn't have even handled
this one on elapsed tire.

We did.

Well, I mean let everything go elapsed time. Forget about
your Greenwich mean time.

No.

T don't know what we would have lcst.

The retrofire times.

Put the retrofire time on elapsed time. Like you say, it
was much clearer to you using that one watch on 1l2-hour
ircrements, and it was to me toc. That's the one T used.

T used this one watch right here on elapsed time,

Well, let's get into that as a separate thing at the end.
We had the M3C Experiment 2 and 3 off at 02:25. We turned
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it on at 22:14. 'These are Zebra times now. I have a note
here, "Perform D-8 Experiment, Radiation Experiment, at
55:30 elapsed time,” and I've got, "No. Pilot asleep.” Did

you do that experiment later on, Ed?

Which one was that, Jim?

D-8 Experiment.

At what time?

At 55:30 elapsed.

I've got them in Greenwich mean time here again,

That's arcund 22 or 2%:;00, Something like that,

Yes., T've got one., T did it at 22:58 C.m.t.

How did you do that? You were supposed to be asleep then.
Maybe you woke up and did it and went back to sleep,
You know, this was the time when you went to sleep., I've
got you asleep on the fourth day at 03:30 G.m.t.

We're not on the fourth day. We're s%till on the third day.
I'm between 54 and 59 elapsed.

All right. That's the period of time I'm asleep.

I've got the D-9 Experiment was run between 22:43% and 23:22,
I must have done that. Okay. We got Ed up at about 59 hours
elapsed time, and did a medical data no. 2 pass on me, ex-
cept by then I think they were medical data no., 1 passes, I
went to sleep at about 60:15 elapsed, and I got up about
65:30 elapsed. I had about 5 hours there when I was supposed
to aleep,

Shortly after you went to sleep, we started having -the RCS
heater troubles and we had them coming on for the next 3 to

4 hours, We had them cycled on and I called the times down.
T don't believe we want to go over them all right now. T

had them cycled cn and off at Intervals of about 15 minutes,
for a total of eight different times. 'They started coming

on exactly at O6:47 and the last one T had was on at 08:23,
That was the last time we had any RCS heaters. It was rather
peculiar because they alternated. First the A-ring would
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come on, and the B-ring would come on, and the A~ring would
coma on, and SC Or.

Is that right?

They came on at appreximately 15-minute intervals and 1t

took approximately 5 minutes to bring the temperature down

to within limits. I repcrted those down, and they seemed

to be interested in getting exact on/cff times of our heaters
tc plet our electrical profile curve. I ran an Apollo Land-
mark Run No. 6 with vaw 15 and pitch 30. T think the resulis
of thet are in the other loghook. I reported down at this
time that Jim had 2 successful bowel movement., I already had
cne. I had an EF check gt Ascensicn at 05:09, which didn't
work out--

Eow eould T have a successful BM if I was asleerp?

You had already had it., I reported it at that time. I
wasn't able to read Ascension on this HF check., I got the
ckay for an Apcllo D=9 Run No. 2 for 06:0L:hk, T celled
down to get eclarification on it, and they said I could use
stars of opportunity. This is what I did. I ran the D«
with the stars of cpporturity. Why we did this will be
orought out in the D-9 debriefirg.

This was & no-fuel D-Q?

No. This was with fuel. But, remember, the stars were placed
so it was hard to zet much,

Yes.

We scrubbed the Apclle Landmark Investigaticon No. 1. We
didn't do that. We gave a medical data pass. Ran the D-G
Experiment, I belleve, and got fairly good informaticn back
on that. As a matter of fact, I did do the Apollo Landmark
Nc. 6 snd that information is in the flight log. I got Jim
up, it says, at 08:31. This doesn't sound right to me.

I got myself up arcund 65:40 something elapsed time. T
Just drew a mark there.

That's exactly where I've got you up--at about 65:40,

I got a comrent here, This ig scmething that went on through-
cut the flight. I went to sleep and I locked at the QAMS
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guantity guage, and 1t was reading 50 percert. Whon I woke

up, it read H6 percent. This meant a 't percent drop, and It
was scmewhal alarmirng sinco woe were gaving fucl so ruck.

While e accused me of having tc use all the fucl up while he was
asleep. Ha, Hal

MeDivitt HNe. Ifd znoticed thaet the gage went up and down befcore, but
it never had gone up ard down sc much in such a shert time,
It would move up ard dewn by 2 vercert quilte Tregquently over
z pericd of 1% minuteg tco an hour. It would change by
2 vercent, It did this between 60 and 70 percent for a long,
long, long time. We were golng preity sasy on the fucl., Tt
dicd moeve up and down lixe this quile a bit. This 1s Jjust a
comment that thrcughcut the flight the OCAWMS quantity sasge did
Tluctuate gquite a bit. We had the uncertaircty in the systen
and this 2 percent was, in general, abcut 7 pounds, That
was really auite a bit of fuel. Four percent was between
12 and 15 onourds, dependirg where you were on the scale.

This wag an awful ot of fuel to have suddenly disappear.
I just wanted to comment on that. It was an interestiing
thing., We'd veen dumping our ECS O2 vressure, We'd gene

tc high rate or cabin revress and dumpling the stuf? overboarc--
overpressurizing the cabin and having the cabin vent {c¢ zeep
the pressure down. TFinally arournd this 66 nours, we'd dumped
the 1thing down to 880 psi on the gage. This was why we didn't
nave to dump it sc ofter, We'd been dumping it bvefore arcund
960 psi--dump it there and brirg it back to around 930 psi

and let it ouild up, and then repest the cyclie zgain.

White That was akcut every ! hours.

MeDivitt Yes. We had to dump at least every 4 hours. We brought
it down to 880 psi, and this gave us = veried of around
12 hours.

Wkite You kaow, I theought this was a very clever method cf holding
the cabin at a higher pressurce than normal by McDonnegll--
putting the vent down so low fthat it vented ir a rormal modo,
You certairly coulc tell on the gage when 1t was going to
vert. It vented right down therc at aboubd 960.

MeDivitt Yes, I thought we'd really hack that apart when we got 1o
the systoms.

White Yes. ALL right. I warted to ve sure ithat we didn'i forgel it

CONFIDENTIAL



McBivitt

White

MeDiviti

White

McDivitt

White

MeDivitt

White

MeDivitt

White

MeDivitt

White

CONFIDENTIAL

I guess we were both awake at this time. We did MSC-10 some
place, Here's where we got into a bunch ¢f bad flight plan-
ning. Scmecne on the ground screwed up,

They ran our horizon scanner and MSC-10 checks right together.

We started cut our MSC-10 check, and, at the same time, we
were supposed tc start powering up the platform and alining
it.

What time did you have MSC-10 experiment?

We were supposed to power up the platform at 10:15. Iet's
see 1f T got the start times here for MSC=10,

We'd have it irn the bock,

Well, we didn't get a start time because MSC-10 starts when
the horizon comes inte view, when we could see the first
light, We started the MSC-10 as a sequence of pictures every
5 minutes. The sequence is three pictures every 5 minutes,
for as many passes as you can get. BSo you have to start

this thing at sunup, or as soon as the horizon becomes light.
We ftook our first three pilctures. We went on through, and

we were supposed to start our horizon scanner checkea,

Jim, the time we started you've logged in here as 11:04.

Okay, at 11:04 we staried our MSC-10 Experiment. We were
given instructions to start the horizon scanner sunset check
at 11:54, It just so turned out that we were going along
and we weren't out of frames of film yet for M3C-10.

It was still daylight.

Yes, it was still daylight, that's right, and we could still
get some more good piletures, I thought, Here we had in-
structicorns to start our horizon scanner sunset check, and in
locking through this thing, it loocked to me like that was
the only place we were going to get it; sc I don't under-
stand exactly why we had to run M3C-10 and the horlzon scan-
ner check simultanecusly., They couldn't be run simultaneously!
It looked like somebody with a little foresight on the ground
could have seen this,

That was really the only bad screwup, I think, in cur flight
planning. Tt was right there.
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T think so, toc. So we terminated MSC-10, although we had.
enough pietures, I'm sure, to have completed the experiment.
It would have been nijce te use up all the film. There's no
gense in carrying it and net usineg it. At 11:%% we did the
horirvon scanner sunsct checke-the platform up ard alined.

At 12:315 we did the herdizon scarner mocnset check., At 12:22
we did the Apollo yaw oricntation. At 12:58 we did the
herizor scanner thruster check, At 12:5% we did the horizon
scanrer track check. At i3:1h we did the attitude thruster
check., At 13:20 we were supposed to power down and at 14:20
were suppcsed to turr off the WMSC Ne. 1 Fxperiment. What
harperned as we went throupgh here--we got u little oeohind
vecause it tock a little longer to do some of these things,
cspecially this horizon scamner track check. It was taking
sc long that we elimirated the last two steps in 1t. We ddid
the zerc bank angle ard the piteh up and down., We aid the
rero viteh angle and the rcll leTt arnd right. We did the
bank to one side arnd the pitch up and dewn, and we did the
pitel up and tke bank on voth sides. We didn't do the pitch
down ane the bark on both sides, and we didn't dc the roll
left and the pitch up and down., We were running late and

at that time T didn't know how we were doing on electrical
power and everything, so T eleected not to do the last two
pertions of the check.

We had 1t oretty well irored out, anyhow.

Yes.

Surprisingly orcad bands, too.

The scanners scemed tc te working perfectly. The attitude
thruster check was just as it shouZd have boeen. We powered
down the platform and turned cff the MSC Experimert No. 1
about 2 minutes late,

We powered down at 1%:27.

Okay, T minutes late. We znever did take any 16 rm photos
ol the »lumcs.

Sefcre you woent to sleep on 1hisg one.
T hadrn't gone to sleep on that one.

RBefore I went to slecp.
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Before you went to sleep, yos. Okay D=9-o

We were really busy at thils pericd of time,
Yes, a D=9 at 20:%1 Zulu.
T have a feeling I was asleep here, Jim.

I think you were, Ed. Ycu went to sleep at T1:15.

TL:157

Right. T did the D-9 Experiment at 20:13.

At what time, Jim?
At 20:15,
Sc you did the D-9 while T was asleep.

I have a ncte here that we're going tc be over Guaymas at
15:44:55. They warted a nc. L medical pass from me. They
wanted me to turn the T switch to REAL TIME and ACQUISTTION
for 3 minutes over Guaymas. Guaymas must have lost its com-
mand functicn cr somethirng--~-not for the whole time though.
Yes, this is where I was asleep, Jim. I rememper that ncw.
Oxay, row I have a comment here. T turned on our horizon
scanner at 16:0% with about a 25° rose-~down attitude, with
a pltch-up rate of avout 2 deg/sec, in the horizon scanrer
mode, The thing caught and held the spacecraft within the
deadbend ard finally damped it down, and we stayed in the
herizeon scanner mode. T think that this is about the time
that we went to horizon scanner, isn't it?

You were in horizen scanner whilce I was asleen.

Yes., I don't have that in my notes, but we went in the
horizon scan mode arcund 72 hours, I think., T thirk it was
at 16:0% G.m.t., that I mentioned it. I didn't do an Orbit
Nav check at the 72 hours and 50 minutes ag shown in the
Tlight plan. ©Ch, here's where you were up again, Ed.
you were up when the computer screwed up, weren't youf?

Yes, 1 saw the light.
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Okuy. DTuring the course of cur passes over the States, heore,
arcund 79 heurs, T was teld to do fionin-sl Yony caeck no. 9 at
about 7;30, and I was to do Orbita Hov checx no. 10 at
about (2:90. Ckay. I completed the vt NVavy check, Tun
nc., 9, ard ther you rust have waked up, T think., T thirci

vou woere aslecp winern I did that.

Wrat time do you nave me weking up? T know ebout what tine
I woxe uo.

You weke up eround 7H:%0 or sc. I was golng to do ar Orbital
Wav check e, 10, and we were over the Gtates. They wanted

us to turn cn the computer to send us a load, so I did. That's
provebly what woke you up, when I was trying to turn cn the
cocmputer with the swizrvle stick.

Yeg.

But this time tre corputer stuck in the ON position.

Wher ycou trica to turn it off.

And it wouldn't go off,

T remembor watching., T saw the wal light gc on.

So it stayed on, and thail's when we had all of ocur computcer
trouble, which you'll ckeck and cover in systems. Ok, the
time the malfuretion light came or wzs right whon wo were
zbcut to turn it cff.

I'd say arcund 72:15 or somelhing., In that area?

T5:50 CBQ=-Hawaii., I think it was dgbcut 73:950 or therecabcuts.
They sure dco have scme peculiar times here, Tt only lukes,
according to Ilight plan, 30 minutes Lo go Tron Gaaymes back

to Guaymas. That's a high speed orbit.

Trat's right. It does have that, doesn't it? Locks like a
Tuod, doesn't it?

It only takes -0 minutes to go fromw lawail tc Eawail., Ve
were really traveling! T don't xnow what time the computer

stopped.

I think they'wve get it on the ground. They can read the mal
light.
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We were talking to them on the ground. It should be on the
air-to-ground tape. Then we were cleared to do Apollo D-9

in the orbit that covered the night time around T?% hours or

s0.
That was my D-9 at night, wasn't it?

That's right. Ed4 did this.

Before you went to sleep, though, we had one other thing.

We had the zodiacal light photographs that we took, and

we had a special procedure called up where we pointed straight
down.
Ch, yves. That's right.

Pulsed it, with the shutter speed of the Hasselblad open.
You operated the Hasselblad and I operated the spacecraft,
We pitched down and ran through this test and pitched up and
ran through--

The Contarex.

You used the Contarex. That's right.

We did this at about 78:30, and I went to sleep at 79--

No, we didn't, We did this at 76:30, Jim.

76:30? T have 78:30,

I just took on rev 51, You're correct, That rev 51 they
called up wasn't right. Okay, we did it at 21l:40, which I
have as equivalent to 78:25.

Then at 80 hours I went to sleep.

You went to sleep about 80 hours elapsed time. That's right.
Okay, while you were asleep, I ran a D-8. 1In fact, T had
guite a bit to do while you were asleep this time. T ran

a D=8 at 2%:57. These are all Zulu times. I turned on the
M3C-2 and % at 23%:57. This is where I had the requirement

to attitude hold, small-end-forward, through the anomaly.

On the first pass through at 23:57 toc 01:30, I didn't feel
that T had a good attitude. PFrom 23:57 to 01:15 T didn't
feel my attitude small-end-forward was satifactory. T
elected to make a similar pass through on the following orbit,

CONFIDENTIAL



MeDivitt

White

MeDivitt

CONFIDENTIAL ey

watching the stars and making sure that I had a good gmall-
end-forward, I found ocut that the first pass through was
pretty good until the tail end, where T thought the stars
were in the wrong position. It turned cut that this is just
the way they came up, and I was gurod Tor 2oth cf them excert
for the tail end of the first run through, I lcgged in twec
small end passes through the South Atlantic Ancmaly. I also
ran the D~9 Experiment, and I found that by using the fuel
and having the horizon scan to hold when you wanted it to
held, the use of the sextant and horizern in raking measure-
ments was considerazbly easier. I made what I feel was a
good Apollc D-9 run. I ran the D-8 Experiment., I had two
times to run the D-8 Experiment. I ran it a% the G.m. t. of
0l:30. I was to look for Pegasus at 02:28, straight up at
268 nautical miles, and T was all hot tc watch Pegasus go
over and was Jjust spproaching my straight up ettitude when--

The sun shined on the window.

No, I was called and they said, "Say we got a critical tape
durp., We want you in a level attitude for it," And I said,
"Well, you just gave me instructions to watch Pegasus,"”

And they said, "No, we want the critical tape dump.” Sc I
went right down to that attitude, and we got the dump cff

ir time for me to go back up te the attitude prior te 02:28.
I got up there sbcout 5 minutes prior to that time, but the
sun, as Jim said, was up and was reflecting off the particles
cn the windshield, and I really couldn't see very much. T
tried to see Pegasus, but I couldn't see it. I turned MSC-2
and 3 coff at the zpprepriate times. We got instruetions Ifrom
Houston CAFP COM to try a few things with the computer. We
were to turn the computer off, the IGS on, the computer cn

at 20 minute intervals to try to recycle the mal light off.
They thought that it might have been cold.

Ist me stepr btack a little bit to this computer problem., The
corputer stucx over the States at around 755 hours or sc.

The computer was stuck on, If you've got to have scmething
stuck, you're better off to have it stuck on, T guess, than
off. Especially if you ever want it tc work again., As we
went cut of earshot of trke ground UEF radio range in the
States, I asked them if that they had any instructions.

They said, "Stand by." I sort of felt that the thing that we
cught 1o dc wasg Just leave it on for a2 while. We got a call
from Teranarive, and they said tc place the computer switch
to the ON position and ae power switch to the ACME. T ssaid
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that's certainly a peculiar vlace to put the switch, and
they said these are the instructions Trorm Houston,

I think we had a geod computer at that time.

I know darn wsll we had a good computer at that time. I
think this is like getting your landing gear stuck up, and
you Tecol arourd with it arnd 1t comes downy and then, just for
the hell of it, you pull it up again toc see if it's guing to
come up. I don't think we should have ever turned off the
ccmputer.  Unfortunately, T didn't have all the informaticn
at my ficgertips that T needed to really make a decision on
it. When we gct tc the next staticn, which was Hawsii, I
asked them how we were doing on electrical power. They

said trat we were 160 amp-hours ahead of the curve. We had

a 200 emp-hour pad cushion, so that meant that we had a

360 amp-hour pad on cur flight plan. In the meantime, T had
checked to sec what the computer-0N, IGS power supply-ON toock.
Tt took 5.6 amp-hours to power this thing. We were at

76 hours on g 96-hour mission ard we had about 20 hours to ge.
Twenty times 9.6 is a little over 100. So, if we had used up
these 100 amp-hours, we'd still Tinish up with a better elecw
trical pad than we started out with, or than we expected
when we started cut. Bo, I sort of feel that we ncedlessly
threw the computer down the drain., After we got the thing
turned off ard ruired, we went ahead ard turned the IG3

power supply on, the computer on, and left it on the rest

of the flight anyway. Sc, whoever sent those instructions
accomplished 1t, I guess what he wanted to do was turn off
the computer. Ee sure accomplished that, It seemed to me
like it would have teen more worthwhile tc leave the thing

on till we got a little more dsta ocut of the thing, Instead
of rushing to get it turned cif the way they did. T dcn't
understand it. I don't feel that it was a wise decisicn.
Unfortunately, T didn't have the electrical power consumption
at ry fingertips right then, or I rever would have turned

the thing off.

Okay, T guess we're over avout 86 hours. I got up at 86 hours.
That's one of the lcngest rest perdicds that I've had. At
05:48:45 Zulu we were supposed tc perform a D=9 Experiment.
And T guess we did. 'Then I kave in my notes that Ed wernt

to sleep at 87 hours elamscd time,

And this was my » hours of very good sleep. Tt's my best
ard last. You must have let me sleer till when?
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I don't even have when I got you up, but it was about & or
6 hours. I think it was around 6 hours.

No, it wasn't that long, was 1t? DBecause that would have
runt us a little short. You had about an hour ¥ minules or
TWO-—

I had an hour and a half nap, T got up at 3 hours before
retrofire. Retrofired at 97:45. T went to sleep at 9% hours.

Okay. &o, I got up--
Bd got about 6 hours nap.
I got up about 9%:05 that time. You went to sleep about--

No, you went to sleep at 87 hours and got up at about 92--
a little past 92,

That is what I'd estimate, Jim.

A 1litile past 92, Bo, you had about a good U hours. I

know that you were still sleeping at 92, because that's when
the urine system stopped up, and you were asleep then. So,

I think you got up--I1'd guess, around 92:3%0. T know I went
to sleep at 9%, T went to sleep in p.m. Gom.t., and 1% after
the hour, whatever the hour was, and I wcke up again, TDuring
the time that Ed was asleep, I 4id two Apollo landmark runs
using area no. 16 for the first one. This was on Basra.

It was a good run. We'll go into this a lot more in detail
later on. T did the second one on Cajiro. This was a good
run. I went through some more computer mode checks. Every
10 seconds, I changed the computer modes apd turned the
switches on and off, pushed the malfunction lights, hit the
start comp button, turned the switches on and off, ran the
IVI's and a whole bunch of other things. The compubter was
dead, and 1t was pretiy obviocus that it was. At 92 hours,
the urine flush system stopped up. dJust prior to that Ed had
urinated and we had a big bellows full. As it started going
overboard, it always went overboard in squirts.

Iid you have it at 92 or 947
ge.

Okay, that was when I was asleep.
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You were still asleep, and I think you got up around 92:30,
I would guess., Sometime around in there. I know that T got
up 3 hours vefore retrofire and I slept ebcut an hour and =
half. You car go back and say that you got up about 92:30
or 935 elapsed. Ed had urinated in the bladder and the bellows
was full. As it got towards the end, it started going cut
very slewly, but it did all go out. ©Sc, I turned the thing
cff normally, I left preheat on for a short time, 2 or

3 minutes, and then turned it off. After my urine dump, I
had avout half air and half urine in the bladder, and the
bellows filled out., It just stopped. It was pretty obvious
that it wasn't going to go any farther., I turned off the
OVERBCARD position and went ftc PREHEAT on the other switch.
I then went over to the evapcrator and dumped through the
evaporator and it dumped right overboard. We used the evap-
orator dump system one other time during the flight. We
played back the tapes and the things we were supposed to do
until about 93 hours, I belleve, and that's when I went to
sleep., I woke Ed up, and I went tc sleep at this time.

Actually we got our update while you were asleep the time
pefore. We got the update for how to perform the retro.

We figured that with the prceedure they gave us, if we
Tollowed it, we would gel & 3-¢ miss distarce of 70 nautical
miles, We were to use an OAMS retrc with a manual retro,

At this time, we were pgoing to push the manual button. They
didn't know at this time that the TRS was workirg all right.
They later came ir and told us to use the sutomatic mode of
time. We were to use zero-lift rolling. We were tc start
the terminal maneuver at the L00 000 foot marker. They told
us to expect to encounter about 8g during the reentry. We
were tcld the recovery area had 3 to 4 foot waves, 18 knct
winds, and good westher. I'll cover this more later,

There wasn't ruch more. We got an update. I took a few
more pictures, and I 4id a medical pass. During that hour
and 40 minutes there wasn't anything else. Nothing else was
scheduled., We were down through what we felt was all the
fuel we wanted tc use, so about all T did was a couple of
tracking tasks.

Going back for a womente-at 17:19 I did an Apollo D-6 on
Yuma. Okay, I think that brings us to the preretro portion
of the mission. Right, EA?

Yes, sir. I think you'll find there are quite a few errors
and omissions ir what we've put on the tape right now. I
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think you huave to compare them both--the two tapes together--
to get anything.

That's like aiv-to-ground tape, also.

That's right. It has to all be put together. This is just
a piece right here,

4.l Preretro Preparation

We really sturted cur preretro preparation about 3 hours

priocr to preretro. At this time we started stowing equip-
ment and preparing the spacecraft and ourselves for the rvetro-
fire. T think we worked for probably %0 to 45 minutes without
making a very blg dent in the pile of junk that we had in the
spacecratt., It was apparent to me at that time that we were
going to have to go a lot faster than we were going or we'd
gtill be up there stowlng stuff away at retrofire time. Bo

Ed and T then went into high gear, and we really started
stuffing stuff away. We put the film in the middle food box,
and we put the cameras and some of the refuse, including

three defecation bags, exerciscer, and scme other things, in
the left-hand aft food bax, I took a lot longer to stow

the equipment than we had planned. Do you have any comments
on that?

Yes, T thought this also., We had just everything cul prior
to this time. We hadr't really been able to stow anything.
We used every picce of our equipment right up to the time
we staried ocur stowage. Tn fact, T think you were getting
g little uneasy there for a little while that we weren't
going to get it all in.

That's right. At the rate we were geoing, we wouldn't have.

That's right. We had to accelerate our pace a little bit
and perhaps get a Little faster and nol quite as thorough

in our stowage as we would liked to have been. T think
everything was put away. FEverything was put away cxcept for
the umbilical. We knew we weren't golng to stow the urine
hose, so we put that in the umbilical bag. The two meals
that we had left we put in the umbilical bag also.

We had scme other things. We had the extravehicular slecves
ofT your suit, the blanket that went over my leg, the launch-
day urine bags, and a couple of other things were down under-
neath my legs. They were between my legs and the seat.
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Right. I vut my launch-day urine bag in the nag alsc, s0
that things wouldn't ricochet arcurd.

T think we had all your stuff i the bag ard T had all my
stufl " wedged bBotween my legs and the seat.
We ooth also had a trash bag or either side, We had that
on the launch also.

The trash bag was full.
Did yours stick on the side?
Tt stuck.

Sc did mine. I put mine further up--

Tt didn't have anything heavy in it. It was light weight.

It wag all trash.
Dry trash.

Tt 21l stayed there pretty well. We did get the stowage
aone in time. I think we had about 10 or 15 minutes in
which tc colleect our wils for the--

That's right., I was trying tc make an effort such that at
the time we arrived over Carnarvor the greatest part of the
stowage would be done. However, we didn't quite make this.
I had a time powering up the svacecraft, and T had the IGS
power on., 1 had already turned the IMU on. I was beginning
to warnm it up, and had it in the cage mode.

When we goet to Carnarvon we were gtill stowing things away.
T think by that time I had already strapped nyself intc the
spacecraf™t. T had my survival gear hocked up, my sheulder
harness hoocked up and rmy lap belt on loosely.

We did the things that T could do oy myself, such as stowing
the ventilation module and stowing the cable. You were
doing other things.

That's what I sald. We were coming up to Carnarven., T was
shooting to have all this stuff put away by then. We didr't
have it all put away but we had most cf 1t dene, where I
could actually get around to flying the spacccraft again.

CONFIDENTIAL



CONFIDENTIAL 2103

We checked in wiih Carnarvern znd confimmed cur rolrcfice
time. We weren't really supposaed Lo pick up our retrofiro
Gata until we passcd cver lhe Stuales,  Feom Carrarven on up
to the Stetes, wo continued fo stow away little bits cf
rizees that we had, I think we wore still cating., W
decided that you'd betior ctop cating or woe worer't going Lo
ce ready for reentry.

White With a 1ittle prothought T had taken crne moeal, propared 1t,
and set 1t aside zo I could cal it just before reentry,
Tnis ig what T was doing.

¥eDivitt  As we cars up or Carnarvern, I thought that we were In ex-
cellent shampe, We heda a lot of apare time. Wo cculd get
ready Tor retrofire.  We eame up to the United States and
ran a pass across the United States. Wo gob the updaue tlmes
and we got all thoe reentry gquantities that we necded, both
with ard without OAMS. They told usz thal thoy had = valid
load in the TRE. At this time, T asaumed that thoy checked
the TRS, but when we get our early retrefire, T worderad if
aryone really had checked he time.

Write T krow it was off at least a second. I'd csitimatle 11 was
off s little more tharn a sccond.

MeDivitt A sceond and a hal f, prcbhably.  HNe mors than 2 scocends
cecause wo didr 'y arr 1t until 3 scconds.  Zut it surs fivea
shortly afier that.

White Yes. One thincg thet we gol was differesnt. All cur gusntities
ckeckad cut excoct Tor one, They called ur 2 landing time
whict, the first time, T copisd I i and the zoecoend
time T copied it as 17:10. This was pricr i; HMring any-
thing, so I think they corrected one time conly. I thought

the rest of 1t waz vory woll handled. Woe had 1lhe times culled
un and vorificd several times.

Kelivitd As wo started cur pass across the States, T gtarted alind
the nlaticrm. Wo had the best alined nlatfcerm, althougn we
didr™ really need an alined platform sirzece wo didrn't have
2 clesed loop guldance systern Bul woe sure had the sest
glined platform at retrofire that the space busdiress will
provably ever gee., T alined the platform across the United
States, and then I went to ordit rate. T had asvout a
20-minute alinement on it and went to orbit rate., We 1loPt
it In crbit rate. I 414 this alinement small-end-forward
because I wanted to seo where T was going for a change.

We went into the dark side, ard we really gol intoc our
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checklist then. We performed the preretro checklist well in
advance of when it was supposed to be done. It shows it in
the flight plan at about 96:40 with the retrofire at about
G7:45. I think we did the retro checklist right after we
completed our pass across the States, We did it right =t

avout 1+30, 'Then I did it at 1 hour. At TR-l hour we went

through the checklist agairn, ard got all these things theat
we skipped., Some of them we didn't want to do as early as
an hour and & half, We wenlt through it again ir an hour,
and we 4id the preretro checklist step by step. I think at
that time we had everything stowed away. We took a couple
last drinks of water, and put the water gur away, ard then
proceeded or down.

I had cne comment on that checklist. I still think our HF
procedures are not toc well defined--whern we dc and when we
don't put the HF cut. ©Not ocut, vut when we put no. 2 on EF,
It popped up in the checklist again and we questicned this
pricr to the flight., Why put no, € audic corn HF during this
time? I do not feel we want to be on HFE. We had the HF on.
We could hear them calling us, if they 4id call us on it,

We ecould switch over to it gquite guickly, This wasr't on
the checklist, but we put my switch on RECORD and recorded
the whole sequence of events.

That's right. I think that was sort of a needless position.
You could listern cn HF without having the transmitter on.

That was the ornly discrepancy that I found in our checklist.
BEverything else we went through. One cother thing. They
had, "Insert a new volce tape,” and we both felt we wanted
the full reentry on one tape. If we put a new vcice tape at
this time we wouldr't have gotten 1t. So I inserted z new
vcice tape at the -36 checklist, arnd I think this is a good
time to do it cn future flights.

Yes, the Ih-56 checklist was to be done over Carnarvon. We

decided that we would check the maneuver thrusters prior to
Carrarvon since we had a lot of time. 'There was no sense in
waiting until the checklist time came arocund. Since we had
a lot of time, which was the thing I was striving for, I went
ahead and checked the aft-firing thrusters no. ¢ and 10 as

we had in the TR-56 checklist, except we did it between

TR—ﬁﬁ and =40. Got them all checked cut, so that by the time

we came over Carnarvon we Just went ahead ard started up cur
event timer on their mark, We confirmed with Carnarven that
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we had indeed checked on maneuver thrusters, and that they
were all right., We got this checklist completed well in
advance toc, We went through it a couple of times, although
there really wasn't much to it after the maneuver thruster

check. T guess we could probably follow the retrofire itself
here.
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5.1 T =56 Bvents
o

I just covered most of this. I zcet Lhe ovent timer uo woll
in advarce of Carnarven. At Carrarven, I goet the TqujG navs.

T ot the event timer started risht on the money. We got

a kack on it laler, ard it wos indeed with the ground limes.

T checked the alt-firirg thrusters prior Lo reaching Carrarvon,
and I told Carncrvon that I had indeed checked thom and they
were sperating nreperly.

3.2 TR~22 averts

At TR—QE I wus ziining the platfcrm. T started alining “hoe

wlaliornr over the Statez, and T sut it Ir orbil rate for a

s E :

while. Firally we got cver to the dark gide and there wasn't
arything =lse to do, g0 I alired it sore more, T alined that

nigtform Tor ao hour and a he!'?,  We had the 2est alined

nlatform a2t retrolire in the worla, We were in preily good

shape oy the time wo got to the TP-QE checzlist, which is

really nothiing at all., It's Just another platform alinewment.
we checked our ground updates, ana again Carnarven told us
vhat we hed a good lcad in the TRS,

. TR-lﬁ Bvents

AT TR—1§ mirutes we started the corputer. We startied cur

TR—15 mirute checklist at zbout Tq-lﬂ to make sure we aidn't

run intec any onroblems, We got into orbit rate, and T got

all the things cut just like the TR-IE checklist says. We

had =n CGAMS bhurn of 2 mirutes 40 scconds. They csiled it urn
ard I checked it. T was exactly right. They wore cbviously
flying it ctft the same card that we wore, boesuse I checked
it and it was oxactly 2 mirnutes L0 zeconds.
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b, h TR-IE Events

Hawaii said they would give me a countdown to TR-lE, and

they gave me the 3, 2, 1 Mark. I started thrusting at that
time. BEd had planned to give me a c¢heck at 1 minute elapsed
time, 2 minutes elapsed time, and at 30 seconds to go,

20 seconds to go, 10 seconds to go, 5, %, 3, 2, 1, and off,
That's exactly what we did. He called me at 1 minute, and
again at 2 minutes. We went right on down, and he gave me
the Mark. T was checking the time as he gave me the counts.
It was agreeing exactly with my event timer. At Ed's Mark,
I released the attitude controller and we were within tenths
of seconds of exactly 2 minutes and LO seconds of burn time,
During this period of time, T think I held the attitudes
probably within plus or minus a degree. Tt was very easy to
contrcl. The thing that I noticed most about it was the
absence of noise from the sft-firing thrusters. I could
hear the RCS firing, but I could not hear the aft-firing
thrusters.

I cculd hear them.

You know how the "x" is like this? My ears were plugged
up throughout the flight, sc maybe you could hear them.

I could hear them.
That was in rate command.
And stopping?

Yes, I heard rate command. I knew what I was doing with
the stick. Maybe what you were hearing was rate command.

T was going to comment that the way that I was listening
to them I thought they were just cutting out.

You were hearing the attitude thrusters, Ed, Here's what
would happen. T would be thrusting along and the thing
would start deviating, It had a tendeney to deviate more
in yaw.

Is it continual? DIHd you hear it all the time?

Yes, almost all the time except for pauses that were
frightening, as the attitude would drift off just a slight
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amourt, cround a degreo,. Ib wasn't deviating a lot so T
was making amall correcticns, It would deviate In yaw oo

I would contrel it back, It tended to devinte slightly to
the l1ed all the time. T contrelled it over to the right
and I wowid nring the tall back undoerncatl the dot.,  Then

I wou'ld even go zack vo woro,  Thesn T would release it, I
would oring the stick back to neutral, ard for a short time,
the rates would build up and the siicres would be dezfering.
There would ko no noliso whalsoovee, I would think, "God
bieces it. Fave the aft-firing thrusters stopped firing?”
Thern the tarusters terded to yaw the gvacecrall some moro,
Az iv came around, it got pust 0.2 dcﬁ/sec deadhand, and Tre:
rate command started firinz again.

i

b

Okay, tkav's what T heard. Thal'c right.

That was rate ccmmard. When T yawed pack arcund, 1t was
really going., I'd come bacx lo reulral and 1t would ston.

All vight, Then I couldn't hear them., I didn't hour them
wher. we took the check on them.

Yelther did T, T didn't hezr a lhing, T agrce 100 porcent

with Gus that you absolutely can't hear these aft-firing
thrustoers,

My ear mufls are Zcosoe, Thoy are always locose oh my euars.
So if' you cculd heer it cutside, T would have hearda it., T
didn't hear it, I heard rate command.

Those attitude thrusters reslly make s noise,

Trey maxs o big noise, It scunded Lo me like I cculd hear
the thrustcors firing and I was zlso detecting thesce pausces
every so clten,  Several times I thought, "Oh neck, it's
stopped!”

That's right. Ispecianlly, when we started pgetting down
towards the boltom.  The old fucl gages wore going down
toward zero and the time was ruznning arcund. T1 Locked lixke
il wag going te be a dead heat between which went out irsi.
There was one particularly long pavee at goout 2 minutes and
3C sceonds. I thought, "Trers it goes,” andé we made = guick
correction. And when I stopped, I cculdn'™t hear g thing,
Fothirg charped, That's all it was.

Ckay., I retract my statement.
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Well, not knowing exactly what I was doing with the hand
controller, you--I was making small corrections,

That's the Tirst time I'd heard that kind of a sound.

We were getiing it when we were chasing that thing around,
toom-wher we were chasing the booster around.

You were thrusting again. I thcught this was the cther one.

Yes, that's right. ©So we got through the TR-lﬁ and T _-12

R
checklists. 'The TR-IB and the T_-12 checklists really should

R
pe grouped together--the preparation and the OAMS retrofire.

5.9 TR-5 Events

Once more we started dcirg cur checklist a little early.
Since we had the time there was no sense in wasting it and
then rushing at the end. Sc we went through what we could
in advance of TR_5’ The things we couldn't do cr that didn't

need to be done in advance we waited for until exactly TR-ﬁ.

T guess this is where Bd got the first clue that the TRS was
shead of the ground time.

This is an area where I particularly watch the time, This

is an ares where I'm making a time check to start the elapsed
timer going in order to get our time after retrofire. I

wag watching it pretty close. The irdication on my watch

was that the TRS was about 3 second or so early, I felt

we had & good G.m,t. hackx. We checked it several ftimes and

T thought we had a good one. With my time reference it was
approximately a second to a little better early. At this
time I had about half of the checklist completed before we
goet to the time for it., I verified it several times. It's
not a hurrtied time at all, from 36 down, I don't believe.
There's no time in there when you're really rushed unless 1tw--,

Yes. It is not hurried, provided you have everything else
completed and you're not deoing anything else but preparing
for the retrofire--ycu have nothing gecing wrong during this
period., At TR'5 the sequerce lights came on a 1little bit

early and that's where Ed got hie first clue that the TRS
was ahead of the other thing, I didn't notice it because
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ixg my ovent timer that clogely.  Bd got his
starved.  Why don'ioyoal ahead with lhe

Towasn't we
Gormal, stom

elocleical,

Walto T turncd the main batierics on, vorificd them oo, and veriiied
they wore Laking lho load., They wore in pood shope.

¥eDivitt Thig is where we fturned 1lhe 084S o7l ard the RCE on.  Iel me
falk about tho kout on the BCS now. Wo had armed itne
RCE orior <o the Tﬁ—jﬁ cheecklist and checked out sack ring.

Wher: T wua checxing the vings out, I felt that I might have
& thruster out. That was because when T pitched up or down,
my toep ledt yaw thruster was Piring in one ring. T ¥
T might e generating a reiling womesl oy having one of
piter Jots cut and the yaw Jots were having Lo ftake outl
relling moment, I checked it in crne ring, I dor'l
whnich ring iv was., I werdt to Direct arzd did it agais, I
aidn't seem to dc i1, but on the cther hana, 1t didn't seem

te meke tho spacceraft roll eitaner,  Then T turred that ring
off arnd went over and did i cn tke other ring. ITdenticslly
the sure thing happered. T thought I might have troutle

with the roll gyrc. T turned ire rcll gyroe to SECONDARY.

That dicn't seoem to muke arny difference.  We went back fto
PEIMARY. T remembor cormeonting at that time that the [CS

wis s lot locseor ir contrel than the 0AYS., Tt seemed to

me that the QAMS hela the spaeccera®. attilude better. TL
geermed 1ike it corntrolied tc & rate deadiand that was smaller
Lhar the RC5 deadband. I don't Znow why you're using the

same gyrnes ard the same elsctronies. The only thing that
could oo different would be Lke atlilude drivers on the ECE
might be zetiviting sliower than they are inn the 0AMG, It
seemed Tike the rates wero guch u--seers like there must e

a lag ir the whole system. It seemed like the deadberd in

the EC5 wuz twice whkat 1t was in the OAS. It operated
oroperly. Thara's so muek differerce between locking at

that nall on firinpg retros end locking out and actually

seeing tha nese of vhe spacceralt moving arournd oui there.
Tere' s no cempsriseon with the simulalcrs.  Yeou Jjust can't
sirulate this. Whon T locked down at the 2all and did *he
retrofirve, 1t was just lize the sirmulator. When T was look-
ing cutsice ard actually seelrng what the spacceralt wacs

doing s I controlled 1t, il sceomed 1ike it was » lot sloppier
with the 3CE than 1t was with the 04AME,

Whito We must have I'ired over New Fexico or Texas,

MeDiviti OQur retrofir-e?
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Yes., T could see the old brown sandy earth down right urder
us.

Yes, Guaymas gave us cur countdown, so we were over rorthern
Mexico.

That's the area that T thought we were over. Actually, it
may even look almost a little like west Texas.

It could have been. Then I gid TR-B' T wert to cur retrc

attitude, We reported our TR-5 checklist complete, I dorn't

know exactly when Guaymas came on the radio.

5.6 TR—l Events

Yes. At TR-l there wasn't really much that we could do in

advance, but whatever we could do, we did. There weren't
many steps.

We just waited for -1 minute.

All you have to do is really just prepare yourself mentally,
but at TR-l I told Bd, "We're at a minute," and T guess Ed

already knew we were at a minute.
Yes.

Ed did it Jjust exactly as we'd briefed it many times., You
punched the SEP OAMS. We heard the bang. He fcollowed with
a SEP ELECTRIC, rather guickly afterward as we had planned.
We heard the bang., Then we waited a short time as we had
planred, and fired the SEP ADAPTER. Then there was a great
big bang. The tendancy is to punch those buttens 1, 2, 3.
We decided that we didn't want tc go 1, 2, 3. We wanted to
go 1, 2, {pause) 3. Thet was exactly what we did, and there
wasn't any doubt whether the equipment adapter separated.

I had no inclination to loock arcurd. 7T knew 1t was gone.
That's when Ed hollered, "There go the pump packages! I

see two pump packages out there. Just exactly what Jchn
Young said!"
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Tite They separate vight off to the Leo™ sigs. Jim couldn'i soe
thew becuuse of Lhe nositlion of Bis heand. T could con Lhen,

o]

VeDividid Taat's rigal, I never saw thor ot all
White I could clearly sce the twoe purps together or the mounting

and mourted toget Thoy wore right togﬂfﬂe” And T'IL
vack Jonn up Lo the M1ilt cn that cre. T saw Lrom too,

MeDiviss We got the sdaptor soparsted with all the stiondant (lying
DU DEOManG.
While Guite s Teurisk, dsrntl 147
VeDivitt Rignt. Tt sure is. It wus 4 big bang, Tiere's nc douid
zoous 1u. At TP-5O, the T_=%0 sequence lights came cn, and
3 .

E
t that time Ed said, "The scguence Jighis came on asout a
econd ar ; 10 in advenee.”  Sc, T arred retre
sguits, uand we digcussed whoether or not to ounch of 2 e
auto-rotre sutton cr rnol, I the TRS wus fast, T didn't
wart toe punch it off shead snd have the refrorccexels pgo ol
eurly, out I (igurca that it wasn't irn a hurry that wruch.
But if it ecame orn much carlicrs than thal, it was really
geing Lo moke us ghort,  Sae, T finally decided that wa'd
go sghead ang arm the aulo-rotro bution st abeout % secerds
o that we weren't going to ke arny rore than 1% cr 20 miles
skort as & result of the reotrorcckels golng of f ecarly., We'd
g1Lill pot the auto-rotrofire signal throush, sc thal 1]
scrmetning went wrong with the maraal re troIlre sigral, ws'd
gtill get the reotrcrockets Miecd, I 0o
gurly weculd ze botter tharn o oposzibvle T or ?O second one
In cases we had te go through some non-ne nal methed of
firing the rotres in caso thoe manual button didn't maxe it
Fd to arm the awto-relroefirce, ard he did this
reconds, and it fired “utumablrullv at obotwsen
ords, I think, in the count.

'—h

-

[edeleles!

White Yos,

MeDivitt I Telt that we got a2

]

ne=-nlus cecond carly auto-retrofire.

white REigkt. T ¢id teoo. We went through the 1ittle disgcussicn
there {rom =30 low*, and I knew vhat Jim's peint was, T
think T aistrustod the sygtem a tad more than Jim did, zut
I thought his loglc was good., We had twe systoms working
te fire the reockets. I was in full agreemert.
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McDivitt  We went through and saved fuel for 4 days so we could do an
OAMS retrofire. T felt il we're going to adopt that sort of
philosophy and go through that long of a lean fuel period,
then we could afford another few miles of inaccuracy thrown
in by an early retrofire if we got the redundancy that you
would get from a double~firing. So, I elected to go ahead
and have Ed push it. Althousgh it probably contributed on
the order of 8 to 10 miles to our miss distance, T don't
think it really hurt us that bad.

5.7 TR-O Eventg

MeDivitt T had the spacecraft in the retrofire attitude, and when the
retrorockets fired, Te-

White I had alsoc pushed the manual button on time. So, it was
about a second after they actually fired.

MeDivitt  Excellent. The spacecraft was in the proper retro-attitude
and we got a real good push from the retrorockets, There
are four distinct pushes, and I never felt a pause between
any one of them. Did you?

White Yes, a little pause between each one. T think my cues were
tuned up in a different manner than yours. Yours were work-
ing on the contrels, Did you feel that you could actually
see the acceleration? You weren't looking out the window.

MceDivitt I was a little bit. It looked like we were actually turned
around and started back the other way. Ha, ha!l

White I really could feel the g's. Nothing that was uncomfortable,
but I felt each one of them, nnd T alsc feltl locking out that
I could see the spacecraft slowing down., I know it was such
a piddling amount compared to our velocity, but I was locking
down on the ground when they fired, Your view of the ground
is considerable at »30%, and it did seem like T could see
the spacecraft actually slow down.

MeDivitt T don't know what the magnitude of the g's was during retro-
: fire. We were super-sensitive, I'll tell you that. We'll
get to that later. As a matter of fact, later on when T
was debating about whether or not the g-meter worked, I
stopped and hit the reset bution, and it did come down. Tt
came down from something less than one to zero.
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2 1
I'd zny between o° and 5 during rotreliso,

] o v e " 1 - R
I'd macsz sorething about that order too, It sure goons
lot,

[¥3

Your cues are really up lor ihke g's.

You've boonr at zero-g for so long, anyihirg feels Lixe L'z
L [t} . =
q

I was 2t zere rates and in the proper attituce. I was in
rate command when the retrorocxets fired., I maintained tho
attitude very well, It was very easy. There were nc do-
viaticns at 2il. Fd was standing by on the roll wate gyre
ir cez3e It looked ilike T wes losing control in yaw, He
could turn off the roll rate gyre and gct 2ll the authority
vhat I needed in yaw., As far as I could see, it nover de-
viated more than & degree Irom where I weos supposed to be.
T der’%t think ii ever got off thal center bar irn yaw, arnd
it never got a dote-that little dot--away from the 30° mark
a8 far as I could tell. Could vou sec any, Ed?

I was sitiing there walching 1t and enjleying it at that time,

(¥

Vecausz the attitude was sdaying right or.

Yes, It was rigat cn. We got the AV in the right direction.
flow, the IVI's didn't resd out, because we didn't have the
corputer on, so we really couldn't tell.

It wes as steady as a rock. You couid see the decelerations
and, looking cut the window, I cculdn't dotecei any movement
in attitude. I was looking right dowe cn the ground several
tires during several cf the retres, and T think you couid
detect moetion fairly weil., T didn't see any.

I'1ll tell you, I was rezlly happy after that OAMS retrofire
ard the retrorocket retrofire., T figured that we had exaetly
vhat we were supncged 1o, and I was positive we were golng

to come down on that cotton-nicking carrier. T was really
quite happy after that, because T don't think even in the
girmlator we ever had one that easy.

Shall we make our admission cr OAMS retrc at this time, Jim?

Yes, As a matter of fact, it might be appropriate. I'm
probably cne of the biggest arntagonists to the CAME retro-
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“ire that there possibly is at the Manned Spacccruft Cernter,
heeause T think it's a fuel-wasting maneuver and a Lot of
other trhings, T still think it is. TI'11 stlll say cre
thing--after T fired the OAMS retrofire and I knew I was
going to come dowr, I was a lot more relaxed than I had been
before I got there., I'm golng tc have to tell Dr. Gilruth
that, but I still think we can get by without 1t.

White It was nicc to see 1t work. It was rice,

MeDivitt It was, and I was real sorry we didn't have a computer
beecause alter those two ikings, which T thought were done
certainly as good as I could possibly do them, T felt sure
that we c¢ould have landed right or tke cctton-picking carrier's
deck, 1f we Jjust had a computer to tell us where to go. T
would have liked to have trica the guidance. I worked hard
enough con that reentry guidance znd T didn't get to use it,

White Jim, I think there is cne thing that we left cut«-the reading
¢ the percentage of 0AMS fuel left, I think we called cut

3 or 4 percent.

MeDivitt That's right. I had 3 or 4 percent remaining on the gage,
We called it out and it will be on the tape.

White I wrote it down at 3 percent., lere 1t is., Threc percont
cf the fuel left after 0AMS,

¥MeDivitt  Yes, and it was a little hard to read down there and parallax
was vretty bad., T estimated that it was 3 percent.

White T reed off the quantity on the gage, and it was a little over
1100,

MeDivitt 1100 psi?
White Yes.

MceDivitt I'1L tell you one thing abcut the cut-the-window view at
30° piteh-down zttitude, You're really pitched down at 30°.

White That's another thing that T noticed, I was lookirg ocut the
window, and I surely wasn't cbserving rmch in the way of a
horizon, T was lcocoking at the ground.

MeDivitt The tcp 2 irches of the windew hag the horizorn in it. BSo

i you really had a bad retro and you got screwsd up a little
pit, you could lose your horlzon.
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Yo could lons your hordzor, but © oLnink ygurvp COL G i

; . ) ENYIOTE
cncugl view of T}lv rolicr of the srcund gl an onioet oo L
ground. T think you could dou a very offective joo.

Ii T roaliy hac Lo do an cul=the-window r~otro 1T'm ol even
T3 leaas oud ard use the horizorn, T think I'd
irecrind.

That's tne polnt T was maeking,  You'd wut a grease nencell

You'd nave o uso ooth.

I thirk you'd find a spot on the groued, and acid it.

Because the spet on the grourd iz going to move.

Yo, it's going Lo nmove during the Tiro. That's oxactly
what you de cn an atlitude nall, you wrow., You have z norirzon
and you havs a spot and then you Fly that spot., Ho, it scunds

kird o 1igo the thirng T think you can do.

~i%

The retrorcckets Tived, as T suid, i the order L, 2, 3, .
We gol the manuel Zire ovt--guitor pucched. d got that.
We had said thatl osecause we're gotting a countdown, we
going to Tire the rmanusl retrofdive button cxaclly when weo

zgob bo woro, We werern't going to walt arcund a second alter
that, so thst woe gol the comouter ard a2ll that Jjazv on the
lire, Wo dddn't have any computer to goet on lke line,  Wo
weren 'L going wo read cut anytaing cn the IVI's or anyvthing
clge. All we wore concornced with was (iring the relrorockets,

“. 5 Retrepack Jetbilson

T walted 4% scconds., I starsted rolling over at thisz time.
wWhoer /% seconds came, T had the retrojstt scuib on, and T
Tunchad o7 the retro--

The lighkt cane corn and you vunchsd itl.

L's rigat.,  The light came corn at 4% nde, and ~che
That's rigat The light camc cr at 4% seccnds, and T pusched
it. Tfhere was & resl golid bang, and T knew wo soparatod
from the retropack. Yo doubt thers either.  As we wert oo

down, we finslly saw the rofropacz come on arouné behind us.

Do you aave arything olse o the reiropack jottison? T
gucss rot,  That's protty 51mple.

CONFIDENTIAL



=12

MeDivitt

White

MeDivitt

MeDivitt

CONFIDENTIAL

5.9 Communications

We got the com from the ground.
I thought we had good commnications with the ground.
No problems with the communications. I was a little con-
cerned with the commnications earlier in the flight, because
we weren't getting anything., We weren't getting retrofire
times or any other information. But towards the end of the
flight, commnications were excellent.

5.10 Update
The update was awful, I think. As I mentioned earlier, they

updated ocur TRS, but the TRS was obviously not running with
the ground.
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(.0 REENTRY

(.. Recntry Parumeter Update

MeDivitt We really didn't have a reentry paramelers update pustretro.
We went into blackeut pretty quick. ‘There wasn't anything
to update. We weore going to start roliing at 400 000. Re=-
gardless of anything else, we had a preprogramed reentry.

6.2 HOoK
White We were at YOCK before you got your 3-minute update.

McDivitt  That's right., At 2 minutes 38 seconds weo were through
400 000 feet. We got there in a hurry. I rolled upside
down, and I flew down tc 40O 000 feet, which was to be at
2:38, However, I thought that we'd retrofired a little
early, so I wasn't ir any great rush to start my rolling
reentry. I delayed asbout ancther 30 or L0 seconds., The
only reason I delayed was hecause I knew there wasn't any
rush to get over, because if we were going to be any place,
we were going to be short., I Just wanted to get over and
get in a geood attitude, Bo, T rolled the thing upside down,
got the--

White One thingw~-on the postretro checklist, we decided this time
to use reentry rate command rather than direct.

FeDivitt  That's right.
White That's a deviation on our checklist.

MeDivitt When I got the thing upside down, I was still in rate com-
mand. T held the 1lift vector up, heads down, until I got
down to about 3 minutes and 15 seconds. I got my % minute
time hack from the ground. T got my clock counting up at
% minutes. At about 3 minutes and 15 seconds I started the
roll. What T did was, I vut in about 1% deg/sec, and then
we turned off the roll gyro. T just left the thing rclling.
I controlled the pitch and yaw inside the rate deadband, whict
was £ 47, just as you would in direect. I still had the the
rate deadband to take care oof any wild perturbations that we
got into.
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.30 L0k

[0

wWhitoe We didn't even have a time for .Cig, did we?

MeDivitt No. We didn't have arything like that. We started rolling
reentry at 400 000 fect, except tkat I didn't start it until
about 4% secords after that to make sure that T had good
attitude., I started the thing arcund the way I wanted it.
Just avout this time, we saw the retro adapter start floating
back paat us. T figured the cther day that thing was small-
end-forward rather tharn blunt-end-forward.

Write I'd say it was front-end-forward too.
MeDivitt  We saw the spherieal end of the retrorockets., Remomber?
White Yes, All Tour ci them.

MeDivitt All focur cof them, We didn't see the rozzle. It nad done
a 180° turn small-erd-forward and it was as stable as a rock.
We cculd see the whip antennas sticking cut te the zide.

White Exactly the position it should gc to. That's the heaviest
end, I would presume.

WeDivitt Tt would tend to trim that way toc. BExcept that I didn't
think there would be any acrodyramics at 400 000 feet., BRut
it was turned arcurd 180° ard was perfectly stable with the
whip antenna sticking cut, whkich at that time was uwv to the

right.
White Yes,
MeDivitt We were upside down. Tt sure was a funny lcoking sight.
Waite It sure was. It was really pretty.

MeDivitt And 1t was as stable as a rock and very slowly drifting
oehird us. As a matter cof fact, for a while I thought that
cur cpening velocities were too slew, and I thought it would
Just come ovack and hit us. But, it just stayed out there,
ard we started cur rcllirg reentry therc. We were coming on
down: and we were rclling arcund and before T got any rotice-
able g's at all--isn't that right--tefcre we got any rnotice-
able g's, it started burning?

White Okay. We saw the reddish-pink layer coming around the
spacecraft--
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Woell, didr't wo see thoe solropses start burning

Whichover way woe saw 1t, it's wun the Lunes
discusosed It nroliy thoroushly.

y  ROCHUBE W

ne

L

L

Fita

1l

That's right, s we were deing it.,  Pubt I sort of vapuoly

SOw

LI

it startnd glewicg & little ©it, and then you could s
r something.

=l
this big spray come off the [roat--shock o
locked Lixe it waeg Just meltirg ang coming
locked lixe a great biz cranges musiarocom oD

1

tral's when i1 roally sta-ted Palling ocohi
We hadr't T'elt any ¢'s at oll.  liad you o
Yot that time,

I'r sure that T hadn't feit any g#'s.

sWaYy,
ot there, and

nd ue.

toany

T was wordering why we wern so lishit,  Wo wero

Florida.  We rad watched FPlorida o ooy

Shoct, wo really made a Zow altitude paso
We should have probably Ciled o DD-1/0 to

.

ard

GoYOLG

gl

It

It Just

W

STUn arourd,

coking dowrn
conmneted

the
clearsrnon,

Wee nad te come through the control zone, you know, at
They'rc kind of sernsitive about lower aldlitudes.

... gioarted glowing and burning znd 1t was
reex &8 long as I could ses it., Did you =

He, never did.
Oxay. It wus oekind us and 1t Tcoksd

]
front right off, and T guess when we first
cr: the order of 200 feel, mayoe?

Arvd the last time T saw il, it lococxed

That was zabout the pesiticn that I saw the
first time.
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T think yocu've right.
and all that stuff.
gocd reentry shape.

T guess we could see the deme on it
As a matter of fact, it was a pretty
It lccked stuzle as a rock.

It stabilized right ocut.

Sc, we finaily saw it drcp behind us and burn up., As it
finally started drawing behind us.

We started to got --

The first thirg I saw was the orange {lame--the orange or
rinkislk flames coming out, It looked like the [flame was
ceming up arcund iy side cf the spacecraft 1ixke 1his. Was
it doirg that on ycur side, too?

Yes. It locked like it was almost coming from three points,

Okay. Probably what it was doing was coming around btoth
sides because of the angle of attack and going out tris way.
But T definitely could sec the orange fire come up arcund
the left-hand side of the spacecraft and cut in front of
the wirdow, and pretty socon T saw some green fire--

Coming out of the top --

Oh, 1s that where you saw it? T didn't. T saw the green
fire down clese to the left-hand side coming up cover the nose
inside of the red {ire, and ther it was all swirling arcund
there, Then while we wore coming down, we were coming down
ir a roll, but with our rclatively high L/D, we were in a
great big rell with & big wallow. T gucss this is really
indicative cof how ruch 11ft we had.

It locked to me like we were getting a ict of 1ift out of it.

Tt looked tc me we were getting an awful lct of 1ift out
of 1it.

It was really whipping around there,

/nd we were goling arcund st a pretty good rate. The reedle
was coff to the left. That's right. Tt moved out slowly,
slowly and got out tc abcut 2° and it Just held there. The
gpacecraft was a8 gtable as a rock., T damved the thing a
couple of times in pitch and yaw and it just stabilized right
on dewn trere, I don't think I cven touched the piteh agairn,
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I think I maybe touched the piteh four Limes all the way
down znd ihe yaw maybe zix opr soeven timeszs. What T wos look-
ing at was just a huge portion of the sky., T could see the
ground, then I could see the sky, znd I reslly saw a lot

cf the country as we came rolling by,

Trat thing was a real lifting body. You're really getting
a ot of 1ift initially, and if you roll around there, you'd
kill 1t all off; and your aerodynsmics is such thet you
really can't tell, beceusc the stzbility is so loose right
there. You xnow you're going to get some 1ift if you have
an cffset CG, but you couldn't tell where it was going.

You're in the area where you're getting a lot of 1ift so if
you do a roll, you've lost that renge right off the vat., We
came dowr on this greal big spiral, and here T think we
ocught tc get into--

6.4 Acceleration Profile

-- the acceleration at retrcfire. I called down on the
ground and told them that we had four reiros. We got suto-
matic. We goi autoretro. We zot all four in sequence.

We get autcretro.  Auviuretrofire appeared to be about s
secornd and & half earily. In %the zceceleration profile T
said, "Well, rere come the g's, 34," and I Felt the g's
going up. FHe said, "Yes.”

I said, "Yes. There are twc of them, aren't there?”
Yes, and then we waited a while longer and-=-
I said, "Gee, there's nothirg cn the g-meter.”

I said, "Te g-meter must be troken,  so that's why I
reached up anc reset it. It actually went down a little Tit.
So we wert & little while longer, and I said, "Ed, I feel
a lot of g's," and he said, "Sc do I." Then ke said, "We

I

must be up between three and four.'
It felt like that.

And T said, "Yes, I think we're up about that high tco.”
Ard the g-meter was gtill reading zerc for all practical
purpoges. Pretiy soon it started buildirg up silowly., It
went up to 2, 3, 4, and I called cut at 2, and T called out
at 4, and T called out at 6, and I think I called out at 7.
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White Abcout the time you called out the 2, I knew we had been had.

McDivitt  Yes. TIt's just that we were super-sensitive to g's, and
the load pulling us into the geat was on the order of a
tenth of a g.

White It's true,

MeDivitt 8o we had 0,1g and we thought we had 3. And we both felt

this way. The g's went up to about 7%. They tcld us we

would probably get S5g coming down. When we gct the instru-
ment positions back from the spacecraft, the pcstlanding

3
switel: positions, they had the g-meter marxed at ng, and I

suspect that's probably about as high as it went. DNow, I'm
telling you this was really a piece of cake. I thought that

maybe 7%% after bteing out there for so long would be tcugh,

rut I didn't even have to breathe hard to get any air. T
Just lay there and relaxed and enloyed the whole thing, and
I really got a big kick out of that reentry.

White We chatied back and forth, We talked through the whole
g=-load, and I was watching outside and inside. I was locking
out quite a bit of the time when things were going so smoothly,
particularly the g-load. Wher you get to the high g's, you
might as well lock ocut, because you're not going to do any-
thing about it, and I noticed no dimming in wvision., Every-
thing was as clear as a bell. ot a speck. I could see
everything on the instrument panel, and I cculd see things
very clearly outside,.

MeDivitt Things were going so smoothly on the inside that T looked
out tco. I enjoyed the scenery on the way down.

Write Once you get in that position and you get the high g's
you're not going to do anything inside.

VeDivitt  In the amplitude of the cscillations, all the simulations
show that they tend to decrease as you get to high g's and
the frequency picks up. 8o the only thing you could dc is
hurt things if you start screwing arcund with it, except we
dtdn't have any oscillations anyway., Tt was just as stable
as a rock.
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white I thinx ot this peirt I'd Zike to oul sonetaing in, T'd
sdixe Lo Picd cut when tley unuiyzo the data whethers Lhe
upper rifmt=Uiring thruste oy 3ide were [iring a wholo
raprituds more than tho ?fw}t-hznﬁ Upwlrt—il““ﬂﬂ thrustors.,
I fuct, very carly Inothe proflls becsrme oo cherry rod
znd Just s #od het, ovor o Liitle oii wnite kol all
the way

White There wes o frogueney Lo 7L oot wll., Tt anpecred Lo me they
were Piriag contimuelly, and T odhink rayse this might assceisto
ileal? in some way Witk soreithing 1o The sysfen pricr.

MeDdvitt I thirk 1t wag pricr, beewsusce wo were 1o reentry ratoe con-
mand ard wo started the roll. Ten the yaw rneedle de-iftod
crooocut, ana It Conksd o wme ke 1t novor gol owvers about

(i(?{_ﬁ;/S(I‘C. L wag trying to read the 0.1 de /s,ec soalo,

It right huve zore on to dr?g‘»;/sn o wilh the e |1_ ratoe wo

had in thers, and tke [Jlcots Jjust zepnt rigmt on rilrg oor-

stantly,

',_l.

Whzt T had dors when we gtarsed was te loasve the ~cll gyro
on, ard T rolled the thirg over $111 I got alwost full de-
ecticr on tke neodic,  Then I nut the rcll gyrce off so
d kave 1%° zrd wo wouldr 't teond to cverrate the thing so
t tae reovtry rate cormacd was DMrdoz gl the time.  Woat
hirk happened was that as we went on down, the yaw ratle
doc ftonded to drift oo cuit. T don't wrnow if you noeticed
L Tendea wo drilft cut. It Startvd 2t around

2 deu/.ec, arc it d=ifted on out slow_y until i1 s

! /QE!C-

e

Z
-

anout L°. T thouekt it roever set cut to more than
Later on, whorn we started osoillrti:g around like we d
if the thing wevre cut at 4° ard started banging back ar d
Forth at all, the yaw thrusters would be orn constartlys and
also thal's the sice taat they'd be or. It would have been
on the righi-hucd side,  Are you suroe thet it was red that
high un, or did it get red wheorn woe staricd getiting down where
we got all those cseilllstionz? Because there I'm surse it

was Dring al? the Lime,

Whitle I wus rod Tor s long time, Jim.

White I was nctuallv watching it, waiting For ome of thoem te bsust

1 , cecause it wus really Jiring a lot more thar T thought
wng ol 'L?lc?.i:'c). Jirm wsxed me about the frequency o 1t,
ard T couldn't tell whkether it was cr or ol'f. It was red all
The time. e other ono was hardly reated up 2t all,
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Shoot. There wasn't any need for any kind of firing then.

It weuld be irteresting to see if the cther yaw thrusters
WeTre.

Well, it'1l be interesting wher they cut these things apart
to see what kind of life cycle--

It really had a good workcut.

£.5 Spacecraft Control

Spacecraft control was like a dream. A good engireering
description. There weren't any cscillaticns. It was as
steble as a rock. I don't think we need to say much more
apout that. It wasn't like any failure simulation we've
seen, It was the easiest thing to control, easier than any
simulation I've seen. Shoot! A bpaby could have done it,

We started getting oscillations around then, and the reerntry
rate command fired a few times, and I damped it in pitch

and yaw. There really wasn't any corntrel preblem to it at
all, T didn't feel. Did you think there was?

No. I would have been wateching closer if I had thought
there was,

5.6 100 000 Feet

The altimeter was at 96 700 feet throughout the entire flight,
Tt started on down, and we were still at abcut 5 or 5g when
that thing started on down. It went on down to about

92 000 feet, and then the g's started off, and the altimeter
started back up again. Tt went all the way back to about

96 000 feet again, and then it started down again. The
gsecond time it started down, it really started down in a
hurry, and I was sure that we were still at 100 000 feet.

Sc, T walted until the g level got about 3, which is arcund
80 000 cr 90 000 feet. I started slowing the roll rate
there. 1T wanted to get the thing to a zerc roll rate by

the time we got to 40 000 or 50 000 feet, certainly by the
time we got to 40 000. We started gyrating arourd some more,
but T didn't think it was excepticnal. The reentry rate
command started firing. As a matter of fact, I said, "Here
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comes Lhe e 7 and Anen I owas Ciring on
Loar el It a0 ownat we aren't coolllatling too rach,
Then we oot to 10 000 Tect, und T pui the drogue chule cut,
and that's where things venlly gol oxeidins.

6.7 %0 00C Feot

I vut the dresue cut al 40 000 Feol, Wo were nice znd
staole as we woent down,  Woe were g nock of a lot wore slabie
than we were when we put the drogue chute out.

Thkat's vigkt by scovernl crdors of magnitude.

Whor wo put the drogue caute out, we wero corncorreoa accut the
thirz drstavilizing rataer thun s‘ablfizing. Sc I intended
to nul tne drogae out and leave the control st reontry rate
command.  Thig T dlid, ara we cselllistes =1l cver the gay.,
atdmaien = 40°%, and T think we were al Zeast overy

We wern, ard whoen the drogue chute came cut, T was right

the sur sc I coulan't sce it, and I didr't krcow whoether we

had cre or zet, You ealled J_‘B out, ana avout the 1ime you
calied iv cut, I could sce I4 up there gyrating wildly arous:,

I rovoer could tell whe Tre thing dercelod oo v, T
had o ol of goon on my window, ard vhe sun was out, and
all T could see wus the shape of the droruc upn thore, and
it really wag fluttering arcund., We were + 40° to 7o
without any deunt, and T wouldn't be a wiv gurcrised 1 we
waren't = G0° Lo 1"':,. Wo wore really peiting Lossed arourd.

It was Just Jerking s.l zrcund.
s )

Tt was fast, sut T don't think 1t was that oig & magnitude.
(MeDivitt is making & noise to decoribe it. )

Aoout 1ike thati,

I was really surprised the thing held on there, to tell
you the truth,

SC was T. I was expocting the drogue chute to fall of D oy

Tt worked all right.
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Tt held us tcgether.

If I went through it again, I'd be perfectly happy sitting
there riding through 1t, to tell you the truth,

The way I lcoked at it, it was rather interesting. I hadn't
quite expected that.

Neither d4id I. I know that Gus sald that he had a pretty
wild ride, and he thought the thing was destabilizing him.
He had a scheme where he just turned off the propellant
valves to stop the propellant flow, That meant that he had
tc wait about 10 or 15 seconds to get the propellant valves
back oper again to get the jets firing. Weill, I wasn't
going to do that. I thought the thing to dc was to turn off
the electronics and see if the thing was going tc become
unstable, This is what I did. I turned off the RCE elec-
tronics, The thing was that they didn't get any worse. Tt
didn't get any worse, I watched it, I could see encugh of
it to tell that we weren't becoming unstable.

It was unstable to a peint, and then it stabilized out in
this oscillation.

That's right. It was really gyrating arcund. By that time
we were down to 20 000 feet, and I called, "20 000 feet.
Pull down the handles,” or something to that effect.

You called out 28.

Is that what I said? And then, T pulled the propellant
valves, as I had planned to do, and turned the control mode
to rate comrand rather than reentry, because I wanted to
burn up all the fuel that T cculd cut of those manifolds.
As 2 matter of fact, I was interested in burning up all the
fuel I could before I got to the ground.

I have a question., I thought you put it in rate command
before you turned off the valves, and it pretty well damped
itself cut on the drogue.

Ko, T don't think I did.

Ckay.

I don't think T did. I think I left it in reentry rate
command until I turned it off and then turned off the power.
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I went from ACME to OFF cr boeth rings. It didn't get any
worse, I think what I might have ¢ons is I might have gone
from OFF t¢ ACME tc rate cormard, to turn the propellent
valves off rather than going from--

Well, I know it damped out there in the ond comsiderably.
I think it was when the rate comrmand, or whatever 1t was,
was Tirirg.

Well, reentry rate ccrmand was going 2ll the time., We were
going at & Teck of a ot Taster rete than ¢ deg/sec.

Well, we cut down cur cgclllaticns consideratkly after you
did something over there. T theought you had put it in rate
command,

I did put it Iz rate command, but I alan't leave the prow-
pellant cn. This was why I wanted to get rid ¢f all the
proepellant onboard the spacecraft 12 T cculd. But I didr't
want to let those things Tire for a long time and maybe eat
up the drogue chute, and fird ourselves withecut propellant
and without drogue chute, toc, 8o, once we got the drogue
chute ocut, I let the things fire for a while and turned the
electronics cff, Maybe T turned it back on and went to rate
command, and of T with the propellant valves. I'm not realiy
sure,

command for a 1ittlie while--
ring out the fuel.

I think you had it in rat

trebably while you were

- 0

Yes, that's what I aid. T went tc rate command and Zet all
the fuel fire out, just as we had plannced. So that I was
sure that the rates were high enough that we were going to
Mre cut the fuel without distrcbing the thing on the drcgue.
So we fell on down. Ed gct the sncrkel on the wvent valve
abcut 28 tc 27 000 feet, We came on éown. I watched the
altimeter go through 11 00O,

(.8 Main Chute Deployment

At 10 520 T punched cut the main chute. I saw it gc ocut
with a lot of erap and corruption flying off the nose. It
went cut and came out in a reefed condition, and I saw and
I s3id we had a good reefed chute. I den’t guess you cculd
see that teoo well, could you?
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Ne, I couldn't see the chute out. T saw 1t firally when
it deployed.

T saw the thirg hanging up there just the way it was sup-
posed to, and then the thing derccfed, came billowing out
Just the way it should, and I said, "We've got a good chute.”
One edge cf it collavpsed and came back in and ccllapsed abcut
a third of the chute. We've scen z lot cf movies of these
chutes coming out, so I wasn't really worried about the thing
collapsing. It went in and came back cut,

£,9 Cormunications

There weren't any cormunications that T could tell, were
there? Maybe we received some transmissicns on the drcegue,
but I'm net really sure. As scon as we deployed the main
chute the anterna came off, So we couldn't talk to anyvody
after that.

T don't think we got anything cn the drcgue,
I'm not really sure that we did.
T don't think we did.

Shoot! We were getting thrown arcund sc that we couldn't
have heard anything anyway. They tricd to communicate with
us a couple of times after we care out of the bklackout and
vefere we put the drogue cut. I didn't hear exactly what
he was saying. He wasn't hearing anything I was saying
either as far as I could tell. He wasn't acting like he
heard what T was saying.

He gave us our blackout times of 54+2% and H21, and there
really wasn't too much we cculd do to check these out.

After we got the main chute deployed, I told Ed, "Quick!

Take your blood pressure.” The chute came out around

1500 feet or sc, and when we finally got the thing dereefed
we were floating down nice and gently. Ed started taking

the blood pressure, and it seemed like it took an eternally
long time. By the time we got down arcund 5300 feet or so,

I said, "Bd, get the blood pressurc done because at 5000 feetl
we're going tc ge to a two-point attitude.” He fooled arcund
and fooled around and fooled arcund. Finally we got down 1o
5000 feet ard I said, "Ed, you've got about % or U more sec-
onds, and we're going to two-point attitude.”
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White It was o 1ittle slow. T don't know why.

MeDivitt T didn't want to trust that altimeter. BEd kept fooling
around with that bleood prescure without getting any air out
of it, and Finally I said, "Okay, Ed, we're going to go to
two-point.” I guess by then he had the blocd pressure com-
pleted.

White T think we got a good blood pressure.

MeDivitt  So, just like we'd always practiced, I said, "3, 2, 1, MARK,"
and punched the single-point release.

6.10 Single-Point Release
White We both had our heads braced up on our arms.

MecDivitt We had our armg up on the windshicld and my head wasn't
exactly on my arm. Was yours?

White My head was on tThe auit and pressed over to the side of the
spacecraft, I was well wedged in, I felt.

McDivitt  So was I. My head went forward a 1ittle bit, back a little
bit, then back up forward again, and it didn't hit anyplace.
Did yours?

White No., T had my head pressed on my arm the whole time. I don't
believe it left the arm very much, because T actually had
it wedged from behind, tco.

McDivitt  So, I thought going to two-point was a lot less viclent than
the ride on the drogue.

White I agree with you, T think we've got a good operational
procedure of bracing your head onh your arm up against the
window=--a satisfactory procedure for this.

£.11 Postmain Checklist Ttems

White We took the blood pressure on the main chute, toc. I went
through what I called the reinforcement items on the checklist
that I wanted to get off right away, and then I sat back and
pumped off ancther blood pressure. About this time you were
making your calls to the recovery force.
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Right. I started calling the recovery forces as Ed was
tzking his wlood pressurc. We got some response from Omnitus
right away.

Good old Cmnihus.

Yes., And we went risght on down. We stowed the D-ring covers.
We stowod the D-ring covers betweoen deploying the main chute
and going to two-point, just as we had planned. We dido't
want the D-ring tc flop arcund there, and once you gc to
two-point, it's teo late tc eject anyway.

T called Jim to unstew kis D-ring at 3> 000 feet and he tocok
his out at that time. T ovulled his right arm lift up, ard
T saw him pull his left one uo.

Ne, T didn't get my lcft cne up. T made three passes, and
I saic to heck with it.

I thought you got it. I struggisd with mine and finally
got it up. T had botk of mine up, and you went or and com-
pleted the checklist.

T krnew Ed wanted me to get my D-ring oubt becausce I was the
guy that was golirng to have tc bail us out.

Agair I'd ccme down with this big bag of stuff resting cn

my legs up against the bottom of the seat, and as we ap-
proached 35 000 feet, T pulled this up in my lap, and just
held 1t. We had agreed that Jim would dc the ejection if we
had to, and T would just take the ride, I didn't unstow )
my D-ring. T Just sat there. That's why I made pretty surc
that Jim got his out.

After we get orn the main, we went through and turred off all
the switches, just as we were plarning on deing it. I
turned off all the switches crn the middle circuit breaxcer
vanel except the cnes or: the last couple cf rows., I turned
off the TMU, the rate gyros, the horizon scanner, and those
switches on the center pedestal. I didn't turn off ary over
or. the left hand side exeept the landing attitude eircuit
oreaker,

May I ask you a questicn? Did you thirnk it was a shorter
time from To0C feet down to the grournd than it was in the

gimulator?

Yeg, as a matter of fact I did.
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I thousht it was o considerably shorter period of time.

Yes, we went from 5000 feet to the ground in nothing flat,
You're not kidding--nothing like we go down in that simulator.
T would be curious i1f we had any data that ftells us what

our descent indicator was telling us cn cur descent?

It was jumping around. It was between 30 and 4O ft/sec like
it does in the simulator.

Tt seemed like we went down awfully Tast. I would hawve
alrecady finished turning off everything in the simuiater

with quite a bit of margin, but, of course, I did take the

two bloocd pressures in here, T got all the essential switches
off and started turning off nonessential ones when you called
out g thousand feet.

At a thousand feet T said to get ready to pull ocut the water
seal.

That's right.
You got the water geal out at about 700 feet?
T pulled it about 500 feet.

We pulled it lower than we usually do bpecause usually we're
sitting there walting to gc through a thousand feet,

Right.

We got down to about 300 feet, and T said let's prepare for
landing.

Right.
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7.0 LANDING AND RECOVERY

.1 Impact

We got down to about 300 feet, and I said, "T guess we ought
to get ready for landing." Bul as John Young says, "How will
you get ready for landing this thing?" So ag he did, we Jjust
sat there, snd we went through zero feet, I believe, on the
altimeter.

We hit very close to the water with zero on the altimeter.

T think we hit at about -100 feet or so. Anyway, we really
plunked down in the water. We hit ten times harder than T
expected to hit. The altimeter was set at the lift-off set-
ting. T didn't fool around with scetting it.

That's an interesting point. They ought 1o give you an
altimeter setting for the landing areca.

I don't think that would do any good.
altimeter within a thousand feet,

I wouldn't trust that

Mo, but 1'd rather have my reading on it that much more ac-
curate. You've got a ship sitting out there that could give
you the exact altimeter setting., Here we had an altimeter

that we hadn't set for 4 days. I hadn't thought about this.

The last time that altimeter does me any good is when T go
through 10 600. Well, T guess I use it down to about %000
or 6000 when I'm trying to get the twoe-point suspension.
It's uwseful there, too.

It was a good indicution that we were coming up to 1000 feet
and to get ready for landing, Jim.

Yes. Like I said earlier, how do you get ready for landing?
All we did was sit there.

We've got to stop throwing switches.
Yes, T guess so.

I think it would be a good procedure to go shead and get an
altimeter setting.
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MeDivitt T supnese it would., Tt only takes you a second to crank the
thing irn.

White Yos., It's there, We ocught tc use 1t,

MeDivitt  Well, we hit the water with a real wallcop, Then T sort of
felt that we wont intc abeut a 150% roll to the left and
were dragged backward. We were almost upside-down going
through the water backwards. Now, the CAG here saw us hit,
He saw us from abcout 100 feot or down., He said it locked
like tec Lim, that we came down and hit the water and tilted
the thing up over the ton. He gaid we were going blunteend=
forward, but we were actually tilted over the top. We then
d4id a pitch-down maneuver sbout 180° in the water. T was
surpriscd that we were bveing dragged backwards, but I got
the sensatior that I was going backwards and almost upside-
dowr.

White T had the kind of feeling that we went In and touched over
a little bit, and that's aveut ail the feeling that I got.
T dor't believe we got dragged very ruch,

McDivitt Nc, but I just felt that was the way that T was going. T
was being pressed back in my scat like I weould be 1T T were
being dragged, and I was thrown over to the left like T wculd
have 17 we had rclled over this way.

White T got the left roll and T a_go think that I had less water
in my window than you did. T had a lot of spray and stulf.
Did you have solid water ir your wirdow?

MeDivitt I really didn't lock thatit closely, I didn't look at the
window to sce what T saw there. T gaw nothing but water
sleshing all over the thing., We really seemed tc hit hard,
harder than I thought we would, but it really wasn't tco
hard.

White To put everything in = compariscn, the ride on the retrc

wag more than I expeoeted, the drop to a twe-point suspensicon
was lesg than T expected, and the impact was not as ruch as

I had experienced on the drogue, but mcre than T had cxpected.
In other words, the bigpest surprises T had in crder cf magni-
tude were the ride on the drogue, the impact, and I didn't
think that I had much surprisc at =11l in the two-point. T

was expecting a big Jolt and get not as mueh as T had expeeted.
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7.2 Checxlictls

Sver Lre narmal owalor

Meldiv ittt We ' ron: choorlist ip Mligat
Lex? wo o came dowr, We 24 this dn el 3-hour perico
vhile wo wore provaring for rotrofirs. T oread it over to
Fa while be woes stowing things, and wo went over it In do-
tall =padin ag to whal woe would do.  Alsc woe wend over the
oo rgeney coregs Iin ease wo had Lo do thetd. 90 we mad it
Fresh

rinda,

5

White Wo turnod cverything ol that wasn 't rended af™er larnding.

YeDivitt Ed had the peatlanding choexlisl and he read it out to mo--
the thines that I had to do. The only thing thet T didn't
ac was to take my helmet ol and stow It. I ¢id get oy
arm restraints dewn. T didn't put xy drogue mortar pirg
iz until I was getting cul, and T rever did tut ry seat
piv in.  TL docsn's sz2y on the checklist te wut 1t irn.

White T put your seat win in,
WeDivitt B pul my seat pin in for me. Xow, wo'd got all the switches

in <the right pesitiors, T think, except crne, T for: te
put my I'DI tc the OFF pesition.

1

.
ch

white I thirzz azl ctrer switches wore all right, A1l ocur »yro-
tochnics were zafed.

o3 Commuricatlions

Vel vitl I dalkedad on UdF. I telked with Omnibus, and T Ciraily was
talking to Inkspot &%, the helicopter, I talxked to hir and
T neard hiv, ard we ogtablished excellent UHF commurl-
eaticns., I heard Gues coming through the autc cap twe times,
I think~-vory wea<, almost unintelligible. T think ke was
askirg how we were, or 17 they had us yet. I kept maxing
trarsrissicns in the Wlird o him, I don't think ke was
over gotbins any of theme  Fd oporated the 1P, and wkal do
you nave to say aoout that?

Wnite Ozay. T vut the arnterna cut end furned the FF on., T wozt
througs one call, and then T went throurd a short cournt on
the 1. T reard nothing an2d received noithing frem anybody
elec. This was atout O minutes or so alter we had boen o
the water that we actually made the IF c¢heck, Maybe 1t
wesn't over lhat long, As soon as T gct all the switcho
where T waried them, T went alcad and--

CONFIDENTIAL

]



7k

MeDivitt

White

MeDivitt

MeDivitt

White
MeDivitt

White

CONFIDENTIAL

I saw you put the antennas up, and you went ghead and put in
a transmission pretty quick.

Right. T didn't make another check on the HF. T hadn't

been too impressed with the operation of the HF up to this
time, and things were getting pretty busy. Five or 10 minutes
later we had the recovery pecple on. I guess we're golng

to get to that. I heard them say we had a helicopter almost
overhead.

They called just after we retrofired, I think, and before

we got to blackout-=-called and said that they should have a
helicopter over us in 5 minutes, We didn't get any onboard
data. The ground Information that I got was, as T saild,
from Gus. Then right after we hit, Omnibus said, "I got
them in sight. I'm 48 miles cut on TACAN radial ..," some-
thing or other. So I figured we were 48 miles from the ship.
Well, anyway, I was pretty sure we were 48 miles from the
ship. Then I heard them calling back and forth saying the
helicopters were only 15 or 20 miles away, and they were there
in just about nothing flat. We had a good status report on
where everybody was. They were on our frequency, and I
could hear them dumping their swimmers into the water and
standing by and throwing smoke bombs cut and seeing the dye
markers; and we had more activity than the fourth of July.

7.4 Systems Configuration

Okay, as we hit the water, Ed closed the inlet snorkel to
make sure we didn't get any fumes in as I punched the para-
chute jettison., Shoritly after that when we decided for sure
that we wouldn't see any fumes--we sort of talked sbout it

s little bit, and I peeked out and I guess you peeked out.
Didn't see anything but steam coming out of the thrusters
and then saw the dye marker out there--1 reached up and re-
opened the inlet snorkel,

That's right.
I put the recirc valve at 45°.

Actually, shortly after we got on the water, T noticed the
acrid smell that we were to have for the rest of ‘the time

we were out in the water. On the ECS system T could actually
feel the relief that the pumps and the snorkel {open positiion)
were giving us. It did provide some flow. T really didn't
think that the heat was oppressively hot, to tell the truth.
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Xo, neither did T

It was uncomfertebly warm=-I'11 put 1t ithet way--and vory
stuffy, but I wouldn't say 1t was over-bearingly het, It
wasn't as hot as I thought it was scing toc De in the space-
craft.

I thought the worst thing zbout the whole thing was the smell.
Whatever was burning later was the heat sheild, T pguess,
secause L went cut and smelled the spacecraft later cn when

T was orboard the carrier, and it swelled the same way. This
terribly nauseating acrid smell wes still all over the space-
craft, and it seemed to be worse at the heat shield., 5o I
agsume that's what we were gmelling inside,

How was the control, Jim?

Spacecraft contrel in the water 1s lcusy! 1 couldn't taxe
out the motions. The rates were terrible, unccntircllabdlet
Why don't you discuss the elecirical. It was over cn your
gide there, E4,

Well, there wasn't really much tc discuss about it. T
turned off the no. 1 and 2 sgquin batteries and left no. 3
on and the maln batteries on, and everything perfcormed as
designed. We alsc had cerried along two adaplters ané about
the time Jim said, "Hey, where's mwy adapter?” I realized
where it was. © was stowed underrneath a whole pile of
trash on the right-hard side., ©8c we went to Plan Bravo,
which was our origiral plar befcre Chuck Berry snezked cn
the extra adapter orn the last day befcre the flight, which
iz a rather snesxy thing hecauge we'd agreed at breaklast
that morning that if the adapter were on the spacecraft,

we weculdn't kick about 1t. Put Chuck conversely agreed that
if the adapter wasn't on, ne wouldn't xick about it either.
We later found out that he ran to Chuck Mathews and -~

No, as a matter of fact, he didn’'t run to him. Chuck ¥athews
said that he decided that on his own., Chuck Berry never--

All right. TI'11 have tc apclegize To him because T have
been falsely accusing hin ever since. Anyhow, we had an
extra one on, and 1t was stowed very neatly under a great
deal of trash on the right-hand ouwtside stowage boxy and T
Telt that we could mcore readily use the tire of switching
tack and forth., So we switched the mercomedical adapter back
and forth, and with the microdct connector it was a pretuy
sasy cperational prccedure. I don't think we migssed any
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radio calls, and T think wc got provably more bleood pres-
sures thore than cne every 15 minutes,

Yes, we would probably get one every Y or & minutes.
We were back on the carrier ir 'S minutes, and I'm sure
we had two or three olcod pressures thers on the water.

You even got the lightweight headsct or.

That's right., I very dutifully put the lightweighi headset
on with my helmet off, T felt better with my helmet off,
and I thirk you felt better with your helmet ofT,

T felt a lot better with my helmet on end my visor closed,
vecause T didre't like the smell of that stench there.

T was so hot over there. I felt bhetter with it off.

We did a lot of work when we first landed., We were fiddling
2ll cover and gettirg things out of boxes and stuff like that.
We prcobably did mere concentrated manual labor in those first
5 minutes after we got on the water than we had done at any
cther time during the flight except trying to get the hatch
closed.

I think at this time T was completely drenched with sweat.
T said it wasn't hot earlier, but with the combination of
the suits and the falrly warm climate that we were in, I
was sweating pretty heavy. T locked over at Jim, and e
was pretty sweaty too, T think.

7.5 BSpacecraft Status

We didn't have any RCS fumes., We didn't gee any RCS colored
smoke, which 1s supposed tc be red and purple or yellow cor
gomething like that. We didn't sco any fumes at all., I saw
a little steam,

T saw sheam.

T saw a little steam coming out of the RCS thrusters, and T
was sure that there wasn't any RCS propellant in those mani-
folds, because at the ratc wo were gyrating arcund with that
tight deadtand on rate command, if we hadrn't burned all that
fuel up by then, we never would have gottern it aut,
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gt ancut 4 or 4000 oot

Bit we turned the BCO Lhrusters ofF
S they def iaite ly woerss " o,
Tat's ~igkd.  And we turned =11 the clreuit broakees off on
tre RCS thrusters, so they shoulde't have “epn DiP“d f?mm
shcris.  The nrop \ml‘.r‘o hud been of 21 cil v '
So we had everything the way 1t was sunpossc

aid='1l see aryiling leaking.  T1'11 comment on ‘t}“,iu .\-ﬂndf‘w.

I saw the moin chule “lesting right £ the left of us. T
think =y window misht have zeen g little clearer than yours.

L)
errible! T couwldn't see at all., Remerher thoe hotlconts
hovering around in front of us ancut 200 feeot away and
I rover even saw 1t.  You sald, "Iock at the helicopter!”

T just wue going Lo comrent orn the windows, My wirdow was
t ! .

e wes a lot claoser than 200 “cot.  Je was right smaes-dabn

in frent of us.

I never saw the kelicopter. T couldr't sse througlh ke
wirdow,

I'd estimule ke wus rot Tarthers out than 0 feed from s,

ad u courpls of lTittleo holes rignt dowes al the bobdorn
ana T cculd gce *the nooso,
wore talxing about the rain

WAL

ry

coenld see swirmers

but T couldr't sco up .
chiute Theore. T ssw the dropuee chute {losdding down rigat next

to ite-oromae chule avd the ‘pW]_)L, shizte witkh the % und E ocanm

Floating down right roxt <o dt,  They were coming dows tnrough
about-=lat's see. We were on our oackg thoem, weren't wel We
still haed«'t zons 1o wwo-polnt.

T don't remembor,

T den't revenber =lither.

T was 20 bus

We had ths drogue chute znd the pilet chuts (Lloat
wilh ug Tor a loang time just of? to one gide going down aboul
the same rate. T thought that they wore sunposed to go dowr
siower, oult I guess it desen’t. I gucas whalt probably map-
vened was wo saw lhor at gingleo-point, sut when we wont to
two-point, we lost sipht of them. Okay. Wo didn't have any
legsks that T cculd tell., We had slectrdienl power. T didn't
check to sco what the secondary O;: oressure wad., Did you, E4t

CONFIDENTIAL




-8

White

MeDivitt

White

Melivitt

White

MeDivitt

MeDivitt

White

CONFIDENTIAL

No, I didn't.

We turned off zll our electrical eguipment and couldr't read
the gages. We left the hatches closed., We were in moederate
seas, but I wasn't sbout tc open these hatches up and taxe
the chance ¢f any water getting in that spacecraft. BSo we
elected tc stay in the spacecraft until they got the collar
on, and kept all the hatches battened down,

Okay, we both discussed this topether and decided that the
way we'd like to leave the spacecraft was in our suits, and
we felt that rescue was coming pretiy quick. We decided to

go ahead and stay in our suits. T think this was a reascrnable
decisicn.

We both tock our gloves of™ to get the things cut of the spsce-
craft that we wanted. T left my helmet cn, and Ed left his
helmet off. When we got ready tc leave, we decided that we
would put ocur gloves bpack crn, take our helmets off, put cur
reck dams cn, inflate ocur Mae Wesit, and then get cut, That's
what we did. The sea conditiorn was just like they said it
wag--three toc four feet. Three to four feet in that thirg

is like 2000-foot waves to an aircraft carrier. We were
bobbing around but we had a lol of experience bobbkirg around
before, soc it wasn't that bad. I might add that the egress
training in the Gulf of Mexico regally made me feel real con-
fident when I was out there in that water all by myself.

When we get to that training, I'm really going to give some
gold stars cut.

Yes.

7.6 Postlanding Activities

As T mentioned, we stirred arcund the cockpit and got out

a ounch of little bitty things that we needed. We did a

lot of workx ovut we were doing all right. We got awfully
hot., I guess we really can't say much about the postlanding
activities. Tt went along a8 we expected it to, Just the
way we wanted it to, Ed, do you have anything?

I think we've covered it.
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Yo f Comfart

T was het, I thirk Ed was hot, We were both perspiring &
lot, I think we could have lived in it for a lot longer
than we d1d. Don't you?

Yes, Did we cover the point where they called and asked
what kind of rczscue we wanted?

No, T didn't, Why don't you? I was just plugging in the
bio-mnd corncctor ard I heard them cal: you.

We could either have 2 hellcopter pickup in about 20 minutes,
or we cculd bave a pickrup by the carrier in the spacecraft
in about an kour ard L0 minutes, To me it was very clear,

It tock Ed a long time to declde-n~about 2 or 3 milliseconds.

That's right, I felt that T knew my buddy well encugh and
made the decisicn that we'd taxe the helicopter pickup. I
gaw that he was actually on the radio at the time and he
rogered the decision. 8o we waited for the helicopter pickup.

7.8 Recovery Force Perscnnel

We had gocd communications with the recovery Toreces. They
were on our frequency. We heard all the transmissions that
were going baek and ferthk., Shoot, we prohkably xnew more
atour the recovery than anyhoedy 2lse around. They got the
flotaticr ecllar in the water in & hurry and came over and
put it right on. I saw this thing arcund the spacecraft and
I saw it start inflating., I was really elated when I saw
that thing pumpirng up.

T had the first contact with the real live man.

That's right., Ee locked in Edi's window tc see if we were
alive, I guess,

Yery good sight. The best sgight, boy, was seeing that yellow

thing arourd the spacecraft. T guess I knew we were going
to oe able te file out pretty auiex,
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Ag T mentioned cariicr, we acd deoideo to go oout with cur
gloves back on and cur nees dams an. I stood up in my soah,
aigconneeted cur survival landing gear fmy cther hases woero
discornecled go that T could stard up), inflated ooth of the
¥ace West, ornupped them tegether iz the front, and I Jjust
‘urped right over inte the lifc ral. T landed right on my
can, Just Lize T had plarned it. It was so good to got oot
of there. Id got cut. e Jorped in toc.

wWhoen T gol out I actuzlly leaped in before T dnflated wy
Mae West and T thins cithoer you or--

I told you. As a matter of lMact, when we talked it over in
the spucecraft aboui getting out, Ed said, "Aren't you
going te inflate your Mae West?" And T said, "Okay,"” ard

et

then ne get out without inflating his.

I wes s hanpy to see that ralt I jumped right cver tre
side.

7.10 Burvival Cear
We didn't use any of ocur survival scar, We didn't pull it
out. We Just left it oxactly where it was. T disconnected
the lanyard sc¢ we wouldn't inadvertently pull i1 aut.

.11 Crow P2ickup

Ag soorm as Bd got into the life raft a helicopteor came cvor
toward us and I molticred or Ed to get icto the sling and
e oon up. Hde didrn't want tc. He warted to be the last man
up, and I wasn't going tc leave my sinking salwv.

n't getting up with the captain geing firet, sc he went

Yo. wd got dnto the siing azd gol a nice pickup. T got a
Gul? of Moexico pickup. He dragged me out of the water,
bumped me up against the heat ghicld and the spacecralt, but
it was a good pickun, tkough. Bheot, I was so hapoy to e
cul thoere ir thet rice cold salt water blowing in my laco,

I was dipping my rands ir it arnd elinging it over my head.
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Whnite Did you notice the stability of that helicopter? I never
krew they were so stable,

MeDivitt Yes. ke must have had a gcod stavilization system. They
got us pleked up safe and scund.
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2.0 SYSTHENS CPERATION

.10 Plattorr

Actually,
thirg,  Tre
than the o214
could oege the nlatfcrm
mirug ansout 4 or L°
that waell?

irst wortion of any alinemert is S cage tho
ol ecaging the thing is = omore impoartant
itecli. Tn the daytime T Trlt thet T

too2 relersnee with an error plus or

ir all axes. Dia you thirk we could do

Cnly in tne daytime.

The yaw was a litlle srcolsm. Tt fcok longer to gol i,
pat if yeu kept alter it for awhile, T feli that you could
g2t down tc juss 2 lew dogrees.

Withirn a ccuple of cegrees.

The wig thing is that you kawve Lo step your yaw rates, and
then sit there and locs outside Tor awhile and see which way
voo're going, siraisht ahead or sideways., IT you are going
sideways you rotate arcurd for awhile and step the zate and
then leok cut again, Right? I felt you could got the thing
caged quite well., We didn't de 1t BEF at &1L, did we? We
novoer ald cage in BREP.

I'm net sure.

“he ecagirg of the thirg witk smell-end-Torwara in the day-
time wuas relatively esasy. AL pight T don’'i thinx it would
ke guite that gimple. T thirk what you would Fave tc do oat
righttive 28 te point the spacecraft dewn at thoe ground
pr=5ty much so you can ser the ftrzck across the ground. T
could sco woieh way the land was moving tndor me, T felt--
although T never did this--that 1 T could de that and then
rcll around to where I had nc vans angle, and face in my
yaw direction, either small-end or blunt-ord-forward, guon
the rell thoere and pitch up to She horizer T could cage there
within £ 10° “or suro.  TU waz ruck lesg accurate =t
nigkt, T felt, thar in the daytime.

-

You aren't kidding! WwWes Toth Telt that on thoege dars nighis
when you really could:s'wL goo anything oo the groung, pure
star reference for yaw was prstiy rough.
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Pure star reference for yaw was almest impossible to use.
That was the only place where that thing we decided nct tco
take with us--the wview of the stars through the window--
might have keen of some use to us. We xrew the stars along
our track but you couldn't see encugh of them., The quickest
way to get the yaw reference was to lcok cown at the ground.
Once we got the platform caged, alinement was guite simple.
All you had to do was Just hold the needles at zerc and the
platform alined itself. Of ccurse you had to have the scanners
cn. The modes--the SEF and the BEF were identically the same
except the spacecralt iz pointing in different directicns.
You tended to null the needles by using pulses and just hold
the needles very close to rull, and the platform alined it-
self through the horizon gcanners. Orbit rate was a satis-
factory mode, I thought. Az a matter of fact, it was very
good.

T liked that orbit rate.

Yes, because we firally had a reference where we didn't have
to lock ocut and see the ground. It's like having the cld
altitude indicator vack in an airplane. The only thing was,
we had the wrong crbit rate in the spacecraft because it was
set for an orbit rate that was to take care of, I think, a
£0 nautical mile circular orbit. This was tc take care of
the short period of time bhetween geing to orbit rate at T-5
and firing the rcetros at TR, We wanted to have exactly the
right rate in there sc when we did our closed-lcop reentry
we wouldn't have an error. As T said, T had the most ac-
curate platform in the world with nothing to do with it. I
think the disvplays were adequate and the controls werc ade-
guate. After the first couple of revs I really didn't have
any confidence at all in the platform. I had done nothing
to establish any confidence in it. T really didn't get the
chance to get the thing alined, and I really didn't have the
view out the window to check it with., We were hurrying and
scurring through there. We finally shut the thing down before
T really got a chance tc use it very much. Wher we powered
1t up there on the third day, and we saw that thing coming
around there and cage properly, we compared the ocut-the-
window attitudes and that cld attitude refeorernce was right
there. That's when I got some confidence in the platform.

This 1s where we lost a couple cof bets.

That's right. We lost a couple of beers on that platform.
At retrofire I had a lot of confidence in the platform,
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but the firast twe and a nz2lf to three days I reglly diden't
have anything with which to establish any confidence, It was
Just an unknown,

White Jim did the majority of the work in this area, and I think
his comments reflect ry opinicn alsoc.

£.2 0AMS

¥eDivitt On the pad we did the thruster check thet we wanted to.
We went arcund cne whole cycle and g¢t nothing., We went
arcund another whele cyele and got nothing until we got to
the last ore. We were going yaw left pitch-down, yaw right
pitch=up, Yaw left pitch-down, yaw right pitch-up. When
we got to that second pitch-up, I heard the thrusters fire
for the first time.

Wnite You can hear them. It was very distinet,

¥eDivitt That's right. And then we went arcund and yawed left, and
they fired again, We wailted 20 seconds and fired the yaw
left 2gain, and they fired again, These were the bottom
manifold jets. We said, "Okay, we're ready tc go, and that
was the end of it., BSo, it was a pretty siraightforward
check., The inflight checxs-=-1I got my cperational cheexs on
the CAMS systems while chasing the booster arocurndéd. T had
direct, pulse, and rate command in there as I chased it
around, and those were the orly modes I intended to use
right then. Iater on, T checked out the Reentry Rate Coma
mard, and I ckecked the Rate Cormand before we thrusted. It
did seem tc be coperating finze. Why don't you go throusgh the
rext part, E4?

White A1l right., We're going tc get intc the scurce temperature
and pregsure, the regulated pressure, ard the propellant
quantizy. Let's take the temperature first. The temperature
cf our OAMS was 75° all the way down the line. The initiasl
indicaticne on the pressures were approximately 2800 psi
for the source ard 320 psi for the regulated pressure.

MeDivitt The quantity gage cperated all right except that, as I
mentioned earlier, the thing seemed tc warder up and down
somewhere between 2 and i percent, depending upon where you
were irn the mission., You'd read it one time and it would
be £0, and you'd read it a little while later and it would
be 62, and you'd read it a little while later ard it'd be
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back about 60. The greatest variation in that thing that
ever occurred was when I went to sleep one ftime with i1t
reading 60 and woke up and it was reading 56. Another hour
or two after that it had climbed slowly back up to 60 again.
T had a long time to look at it in the same position. When
we ended the chasing-around at the end of the first hour,

we were down to 70 percernt indicated, and we never got below
B0 vercent in #+ days.

1'11 tell you, the position it seemed to stay for days and
days was 59 to 60 percent. We fired in Pulse Mode for a
long time with the gage at that pesition, and all of a
sudden that one time it dropped down to about 55 percent.

But then it came back up tc 60.

I guess it did, didn't it? The temperatures all stayed
Tairly constant., If I recall right, they dropped down to
arourd 70°. It seemed to me they continually decreased
throughout the flight. I noticed this particularly in the
RCS, but I guess we'll get to that later. The propellant
quantity though, T think we menticned earlier, ended up on
cur gaging at about 3 percert at the end., We got a bittle
tit of ground information on the CAMS propellant, I felt
a little susplcious of the gage when it kept staying there
at 59 to 60 percent for so long.

We were pretty miserly with that OAMB fuel. We set ocut to
save the fuel and we sure did it.

I thirk that in future missions, if they permit the crew
to use the Pulse Mode in a saving-manner, they cculd do a
lot more with the missicon--if you could use Pulse Mode ina-
stead of just free-drifting arcund. In other words, line
yourself up so you can make some decent observations.

Shoot! We were in Horizon Scan Mode when we got the last
data, and T don't think we used any more fuel than we were
when we were in free drift,

That's right. We certainly got more out of the orbit than
we did when we were Jjust drifiting free.

I'11 tell you one record that we ought to hold. We've looked
at the earth from more different angles than anybody else

in the world. Well, maybe not. I guess the Russians 4id,
but we sure got a lot of different views of that earth as we
rotated around.
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I think the ground intormation that they called up on the
status of our OAMS wasn't as much as they could have called
up to us, but T'm really satisfied that cur OAMS was staying
pretty constant.

So did . The way I felt was that I knew that we had €to be
ags miserly with the Tuel as we possibly could, so we got as
much out of as little fuel as possible. There wasn't going
to be anything to change that velocity., We Jjust wenl along
and T really didn't care how they were plotting that fucl

on the ground. T knew that we were starting to getl ahead of
the schedule, because I was plotting it roughly onboard lhe
spacecraft. T could see we were up above the line that we
needed to remain above to handle our OAMS retrofire.

Actually, we followed the profile rather closely. We leveled
of f there at first, and then when we started using it, we
went right down the profile.

We were a little below the line, and we just held the
same fuel level until we walked out across it and got up
on top of it. Then, we went on down above 11,

T think the controls and the switches were all satisfactory.

T think so too. The attitude controller worked fine and
dandy. We didn't have any trouble with it. The stick forces
weren't too high, We didn't get a chance to use it irn any
other mode besides Pulse. Tt seemed to work all right in
Pulse., T don't really have any comments to make on the atti-
tude controller. '

As a matter of fact, I didn't use any rate command.

Didn't you really?

We didn't use the Rate Cormand., I got to use Direct a couple
of times. I used Pulse a lot, Everytime you'd go to sleep,
IT'd really have a balll '

I could tell that by the wiggling.

No. That was really great--flying that spacecraif.

That's right, and T think Pulse is the mode, You can do a

lot with 1t. With a 1little bit of plamning you could get to
the attitude--if you start out 9 or 6 minutes shead of time.
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That's what we were doing. At 10 minutes before I was sup-
posed to be at a certaln atititude I'd start, and one or wo
little pulses and you'd--boop, boop, boop, boop--, The bad
thing was 1f you were in an attitude where you couldn't ses
the horizon and didn't know where you were. You would glve
it a couple of pulses and nothing would happen, and you'd
have to give 1t a couple of more pulses. It'd take a long
time sometimes before you would get to where you could see.
As a matter of fact, if at 5 minutes bvefore we were supposed
to be at a certain attitude we weren't approaching it, I'd
start pulsing a little harder.

You'd hear a series of about five quick pulses,

It was a very economical control mode. 'The maneuver con=-
troller worked the way it was suppcsed teo.

What sbout the deadband? Did you think the deadbands and
breakouts were all satisfactory?

Yes, just like the one we used in the simlator. Ycou've

got & lot of slop in 1t when you're making gross maneuvers
because you're not fixing your elbow and manipulating around
that polnt. You're fixing your shoulder and your whole arm,
and it's just like shoveling coal--you've got about that

much finesse to 1t. T don't think there's much you can say
about it. The controls weren't too gross and they weren't
too minor, The whole thing was adequate. We did have an
inflight maifunection, or irregularity. We were in Horizon
Scanner Mode one time and Ed wanted to yaw arocund., He started
to yaw and the thing rolled. The Horizon Scanner Mode fired .
the roll thrusters to level it back offw-

I couldn't get the yaw. We had a c¢ircuit breaker off,

Finally, after you d4id that a couple of times, I locked up

and saw we had knocked a circuit breaker off. That was one
thing that we didn't cover in EVA that I should have mentioned.
Ed was & real hazard to the swifch positions in that he was
all over with his feet, arms, and handsa-,

I don't think T threw any though. Did I? Come on now.
You're not guilty until you're convicted.

I don't know. You kept putting your foot on the HF Reentry
Antenna Switch and stepping on it. Ha. Ha. Ha,
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MoDivitt As for the attitwde control modes--1 montioned the rate
command in OAMS scomed to be tighter tnan the Rate Commarnd
in RCS, althoush they use the same electrornics, the same
gyros, and the whole thirg, It might have just been my
iraginaticr, but I felt that the Rate Cormand system in
RCS was 2 lct locser than it wss in OAMS. The Reentry Rate
Cormard operated Just the way it should. It had a 4° dead-
band, ard handled the spacecraft very well during reentiry.
Direct had a lct more authority than I thought it would, but
it was pretiy straightlorward. I think Pulse was the best
mode on the spacecraft for the orbit phase. We were able tc
save all kRinds of fuel, it wcrked firne, and it was just
abcut what the doctor crdered, We didn't ugse the Heorizeon
Scar Mode during sbout the first 3 days cf Zlight, except
fcr the secord orvit when I think I was in Horizon Scan sc
that I cculd have the freedom to help 34 prepare for his
EVA., The last day we uscd the Horizorn Scar Mode, zrd I
found it to be an excellent mode. There was only one case
when it broke lock and didn't recover. Wasn't that it, EdT

White You've got 1t In the book,

MeDivitt We've got it in the book, and we'll check on that. The
Herizon Secan Mcde worked essentizlly for 24 hours without
any problem and I thirk it's ar excellernt control mede. It
geemed to be very economical on fuel., We were doing a 1ot
of yawirg arcund znd right at surrise and surnset it seemed tc
get & little nervous, especially if we has the LKorizorn Scanner
pointed within abcut £ L5° of the sun. The moon didn't
seem to arfect it at all. T noticed that, ocecasiocnally, we
would get some thruster blips with the sun peinted toward
the herizern scarner although we never got ar unlock light.
We wouldr't get ar urnlock light, but we'd get a burch of
mayoe four cor five thruster hlips right there.

White Particularly at sunrise,
MeDivitt Tt would hold. I thought the Horizon Scan--

White It was definitely getting some spuricus signales through Dut
not encugh to breax it out all the way.

¥eDivitt I thought the Horizon Sean Mode was an excellent attitude-
held mode.

White Did ycu nectice the water beiler verting, Jix?
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Yes, T did. We kept yawing arcund to the left. T belleve
it was left. T &id notlece the fact that we were yawing, but
not very much, We were yawing at rates that were extremely
low and it Just tock a pulse every cnce in a while to handle
the thing., As a matter of fact, when we were chasing the
boogter around a lot at the beginning, T never even noticed.
It was when we were in the Pulse Control Mode for & period
of time, when we didn't do much thrusting in yaw, that I
noticed we did start drifting off in yaw. ©So I did notice
the water boiler venting.

I didn't think you noticed 1t earlier when we were working.

Well, I 4id notice it a little bit in that first orbit,

but it wasn't distracting at all, It would Just drift off

a little bit and I'd whop it and it would be back. At
SECO+30, T used the translation thrusters to damp the booster-
spacecraft rates., One of them was a little higher than the
other, although they were both down in the order of a half

of a deg/sec. T did fire one thruster one time or possibly
two times, to damp the rate. I don't know if it was pitch

or yaw. You know, you are working in spacecraft plitch and
booster yaw and spacecrafi yaw and booster pltch. I was
getting my cocrdinate system transformed around in my mind,
going from booster coordinate system to the spacecraft. T
don't remember whether it was yaw or pitch, but I did thrust
once or twice. By the way, I could hear those thrusters

Tire. At SECO+30 I said, "Thrusting,” and I started thrusting.
"Separate," and Bd punched the SPACECRAFT SEPARATE. We

were in Direct, and I thrusted straight ahead for about

5 seconds, Then I went back into Rate Command., Separation
was just smooth--we dldn't come off with a rotational rate.

I think one of the things you mlght comment on, Jim, is that
you fired most of those thrusters during that initial time.

I'm sure I fired the upward-firing thrusters a number of times.
That isn't any more difficult to control than the other one.
Actually you can fire these thrusters whether you are in Rate
Command, Direct, or even in Pulse. When you fire them, you
get a rate and you Jjust damp the rate out with the attitude
controller. When you are firing the translation thrusters,
the things that you really hear are not the translation
thrusters, but the attitude thrusiers. Those translafion
thrusters are really tough teo hear, but the attitude thrusters
are very easy to hear. I don't understand why. They must be
mounted differently because their location isn't that much
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different, T think I fired the aft~firing thrusters a couple
of times, and they didn't make any more noise than the
forward-firing thrusters, that I could tell. The up and down
and left and right ones were just as easy to fire as the other
ones, Our OAMS retro was 127 It /sec which, incidently,
happened to come out exactly 2 minutes and 40 seconds. I
suspecet that we selected 0AMS retrofire on the basis of time,
rather than on the baslis of AV,

Very convenient, wasn't it?

Yery convenient, It was chbviocus there 1z no mcre difficulty
in timing 2 minutes L0 seconds during cur OAMS retrofire than
it is during any other thing. We had no trouble with it. I
was convinced that when we got through with it, that was
really the proper conversion Tactor between AV and AT

We had exactly 127 ft/sec, and we sure had the time nailed
down,

8.% RCS

The operaticnal checks that we did on the RCS occurred at
about TR minus an hour. When T checked the system cut it
seemed like T had a lot less authority and a lot sloppier
Rate Command than I had in OAMS. The operational check con-
sisted of piteching up and down, yawing left and right, rolling
left and right on each ring in Rate Command and Direct.
Direct worked as I expected it to. 1In Rate Command, however,
as I pitched up and down T noticed that my top left yaw
thruster was dolng a2 ict of firing too. I started cut check-
ing the Rate Command, so I thought I might possibly have one
bad pitch thruster that was causing a rolling moment that

was being counteracted by the yaw-roll jets. When T did it
in Direct, however, it wasn't doing that. It wasn't rolling
either, so I felt that it must just be a very tlight deadband
that was trying to hold us in there. So, the operational
checks were all right. The only thing we had to monitor on
the system was the temperature and the pressure of the pro-
pellant. It seemed to hold pretty well.

I have some comments cn that. I kept a rumning log of them
as we went along, The temperature started out at 7%° and
3000 pounds. It held that way pretty well until about the
65th hour, when the itemperature gradually went down. The
temperature decreased to a point where we started getting
‘the RCS heater lights that we noted earlier. We got about
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eight series of RCS heater lights. It tock about 5 minutes
to extinguish the light. It was the A-ring, then the B-ring,
and then the A-ring. It seemed to alternate each time vack
and forth ard it came con for about 15 to 20 minute pericds cf
time., It started right after a night cycle. It seemed
rather ratural to me that there wasn't really something wrong,
but that we actually had a cold RCS thing out there and it
did need some heat. After heat was applied it did appear to
go away. I decided to go ghead and set up a slow roll rate

ir the daytime, and I kept that roll rate in for several
crbits. Whether this actually helped to get the light off

or not, I den't know. We didn't get anymore lights alter

this time. I think there ought to be cne other comment on

the RCS, and that is the temperatures and the pressures stayed
up vretty well except when we actuated the system. The pres-
sures then went down further than we had expected them to gc.
They went down to 2400 to 2500 psi. This was a little lower
than I expected to see.

I think the pressures in the RCS A and B dropped by about
100 pounds throughout the L-day period. They were slightly
over 3000 pounds and they got down to slightly under 3000,

The lowest temperatures I noted were in the neighborhocd of
about 6% toc €i°, They started out at 75°.

Iet me ask you a question?
Yes.

When you turned on the RCS heaters, did you turn on the
heaters on both rings, or did you turn on the RCS Heater
Switch and then turn off the circuilt breaker on the other
ring?

I turned the hegters on and then I checked to see which ring
it was that was actually heating up by using the circuit
breakers, 'The first time I went ghead and left them on and
then the other ring came on. T felt that cne of them was
about as ccld as the other, sc I left the heaters on both
rings throughout the heating cycles.

Goced,

They were in perfect sequence--A and B, A and B, and about
15 minutes apart. The regularity was surprising. The tem-
peratures at the time when these lights came on were indi-
cating about 63 or 64° and it seemed like it would come up
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a Little blt, znd then come right bacs down and pop back on
agaln. T Telt it was not an actual terpeorature oroblom.

YeDivitt T used Bate Command, Zconlry Rate Command and Pulse cortrel
medes, I dldn’t use Dircet.  They all operated as I thought
they should, T've already mentionsd T thought Rate Cormand
was & litlle sloppicr in RCS thar it was in OAM3, Tt certainly

id 2 Zine ce of helding the retro attitude during rotrolire.

Roetrofire attitude cortrel wes excollent. We didn't deviate

nore than akout a degree from the attitude we were supoosed

to hold, and I had plenty of authority there. From my stand-
point it cculdn't have been any vetier. T was really happy
gbout it, I used the Reentry Rate Command with r»oll rate
gyre off, so that I kad essertislly Direct in roll and lMo-
entry Rate Cormand in pitch and yew axces. It had the typical
4° deadband that it was supposed to have. It did do rate
damping ag it wesg supposed to. Tt perfermed just the way

it skeuwld. Fd, you wart to cover thet heater-~lights thirg

again? T think you've alrcady got that thing pretty much

ir. detail.,

p_‘.

White T have the precise times at which the lights came on., It
started at about the &i4th or &0tk s=lapsed time Lour. At
06:47, the first light, in the A-ring, came on. At 08:2%
the A-rirg light came on again.  That wag the last time.
During that pericd of {time the A and the B-rings cyeled oo
and off intermitteontly.

MeDivitt During deseert, we turned the power of{ tc see if thre drogue
chute was unstable., Tt wasn't. We turnsd lhe power back
on and the propellant valves cff and burned up all of the
fuel in the manifolds. W= had no fuares alter irpaet.

8.L Environmental Cerirol System

MeDivitt T thought the suitl motility was as gocd in the gpacecrafi
as 1t is anywhere else. T think thess suits arve pretty sood
sults., I didn't find any troutble with them whaiscever ir
the gpacecraft that T wasn't alrcady sware cf., The pressurce
held up pood. I did a pressure checx on the suit. It bled
down about 0.2 or 0.% pei in about %0 sszconds, which really
wasn't tco bad. The temperaturce was always good, It ran
botween abcout S0 and 55° during the entire Tlight, except
wher. we really werked hard. T don't think it ever got up
over 50. Do you, EQ?

Wnlte lo.
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We had reascnably good temperature control.

The cabin temperature geot up pretty high cone time, and then
it came back down.

Yes, on about the first orbit,
That's right. It got up tc about 90,

100, it was. We turned the cabin heat exchanger on for
just a short time, and it went right back on down to 80°.

It stayed 1n the area of 82 to 83%° the whole flight.

The humidity in the suit must have been pretiy dry because
my foot dried out. I didn't take any wetbulb readlings inside

the sult. The CO2 stayed at zero all the time, It never

did go up except when we'd go to O2 High Rate, then 1t would

bound off the top peg and fall back down again. 'The comfort
and suit controls were pretty reascnable, 'The O2 demand

regulator deemed to work all right. My umbilicals were
short. My fingertip lights were lousy. Before launch T
only had one that worked. On my right-hand glove one of

the bulbs obviocusly didn't work. One of them did work. On
my left-hand glove the switch on the batteries would only
turn the lights on if it was in one exact position, which
wasn't full throw in either direction., So I found out T
had only one fingertip light that worked. However, during
the flight T didn't use my fingertip lights except cne time
when I used them for a flashlight. I had my gloves off and
T reached over and got my gloves and turned the fingertip
lights on, and shined the gloves on something. T didn't use
them a lot. I dc want to comment on one thing, though,
since we're talking about the suits here. T launched without
the plug that goes in the blood pressure port in the suit.

I don't feel we should launch these things with no plug to
plug up the blood pressure port In the suit, especially when
we're going EVA. I think that was a mistake. The only
pressure points I had in the sult were in the helmet. Those
were Just above my ears where I tended tc move my head back
and forth within the helmet. I finally rubbed up all the
halr so that it was going in the wrong direction. When you
press against hair for a long time in the wrong direction,
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it becomes very uncomfortable, At about the ond of Qﬁ days

I took my helmet off for a couple of hours, and it felt a

lot better. The only problem is that when you have your
helmet off there is no place to stow it. We had the foot
wells full of gear, so when I had the helmet off I just let
it float arcund on my lap, and over in Ed's lap. There wasn't
any place tc put it. The micrometeoroid blanket that I had
strapped under my right leg wasn't a detriment. As a matter
of fact, since we had no place to stow it, I just left it
gtrapped to my leg until reeniry. Then, I felt that if we
had to get out in the water, T didn't want to have any straps
hanging off me that I didn't need. 3So, I took it off and
threw it on the floor along with Ed's sleeves. I don't have
anymore comments on my suit.

White I wore the EVA guit., ¥ think the mobility of the suit was
about what I had expected. Actually, T think the mobility
in some respects was a little better, and in some respects
it wag a little less than T had expected. I wasn't able
to get intc the righte-hand aft food bex as well as I had
thought I was going to be able to in zero g, In fact, the
position that T had figured ocut to use, which was leaning
forward and reaching in backwards with my left arm, didn't
work out well at all. I had to actually turn around 90° in
the seat and reach in with my right arm. This worked out
2ll right., T wass able to get hold of things in the box.
The surprise that I got though, was that I could get into
the right=hand aft refuse box much easlier than I had thought
I'd ever be able fo. It turned ocut that I was able tc get
into that box easler while in orbit, by far, than--

MeDivitt It's a rubber covered hox,

White It's a rubber covered box on the right hand side. I think
that box does have the capability of stowing refuse in it
and stowing some things prior to launch in 1t, too.

White Did you try that box during Iflight, Jim?

MeDivitt Yes, T did. T didn't find it easy to get into, T thought
the things we had stowed in it were real good thingg--items
that we didn’'t need at g1l in flight and possibly might not

need ew

White I used all four defecation bags that I had on my gide. I
used them up during flight. In fact, you used one of them,
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That's right, we did have a bag of those defecatlon bags out,
It just happened to be over on my side where you could get
to it.

You were asleep. I had to get them or wake you up. I
pressure=-checked my suit. I checked it at 8.5 and 1t bled
down several tenths of a psi. I was satisfied with the
pressure=nclding of my suit., There was one thing though

with the suit that I wasn't too happy with. T was hot

all the time in the suit. It got so that after a while I

got used to the normal temperature as being warm. I could
increase the temperature, which seemed rather strange to

beth Jim and me, by putting out my gloves and closing my '
faceplate. T could go to sleep. At that time my temperature
would go up considerably inside the suit, It seemed like

T could stay in there only an hour or an hour and 15 minutes
and rest before T had to elther open up the faceplate, or do
something else. So, the temperature got uncomfortably warm
in about an hour or an hour and 1% minutes with the face=
plate closed, the sleeves on and the gloves on. 'The humidity
in the suit, I thought, was quite dry. I had quite a tendency
for my lipsz to crack and my nose to get very dry. In fact,

T noticed my ncse was itchling considerably. This was an
indicator to me every time I would go to sleep. I would

wake up with my nose itching and feeling quite hot and un-
comfortable. My lips got to the point where T thought they
were going to crack, and I was trying to be wvery careful

and keep them from cracking and getting anymore uncomfortable
than they were, Jim mentiocned the 002 senscrs stayed on zero,

which I was happy to see. I think one thing that T was falrly
happy about was that the suit, as bulky as it was, wasn't de-
pressingly uncomfortable., I felt that I did have a pretty
heavy sult on most of the time, and I was a little bit con-
strained in my mobility. The idea to have the detachsble
sleeves that T could take off after the EVA work was, I felt,
& very good decision. T felt much more comfortable, and T
had a much higher degree of mobillity around with my arms in
the spacecraft. It was not as tiring to move around as it
had been when I was Inside the heavy sleeves. So, I was
guite happy to take them off. We took them off, I believe,
shortly after my first sleep, T slept with them on the first
time, and then we took them off. I think they were quilte
easy to take off. As a matter of fact, I think 1f you went
EVA at a later time you could take those sleeves onboard,

and 1f they were made just a litile easier to slip on and

off over the wrist, you could take them on and off in flight
if you wanted to.
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I don't know. 1I'd hesitate to recommend putting them on in
flight. It might get pretty tricky. T think if you put

them on in flight, you'd want to put them over all the harness,
rather than under the harness.

That's exactly what I was going to say. T think il you toock
the life preservers off, you could actually made the sleeves
big encugh so that you could slip them on and velcro them
across the hack over the harness. This might be for the type
of operation of throwing ecuipment in and out, T think in
the future, though, a suit as heavy as this might not be re-
quired. The controls and the switches in the suit, I felt,
were satisfactory. There wasn't anything that T couldntt
get at in the spacecraft. It was easier under welghtless
conditions for me to operate certain controls., In fact, I
think T was able to get down and unscrew the bellows in the
gun hose as well as mayhe a little easier than you could,
Jim. At least initially, I was able to get down there. Of
course you weren't really particularly trying to do it at
that time.

T suspect I probably could have gotten down there as easy or
easler than you, if I had really gotten around to trying,

I don't remember, but, anyhow, I was surprised with the ease
which T had in getting down.

We were trying to dump the pressurc in the bellow before we
went EVA with it.

Right. The demand regulator was satisfacteory. My umbiliecal,

I thought, was very esasy to use and disconnect, T was quite
happy to have the micro-dot in there. One comment on the
micro~doteethe first time we exercised the micro-dcts on cur
suit, they were pretty hard to operate. Mine got progressively
easier to use each time I used 1t. The fingertip lights that

T had were better than Jim's., T had 1ights with Lexan tops

on them, All my lights worked, and I felt that their operatlon
was guite satisfactory. We had decided to put my lights be-
tween the first and second joints for several reasons., We
thought the EVA gloves would be easier to don and there'd be
less tendency to break them. I think, though, the position

of the lights was still a little tcoo far forward, if it was
intended 1o put them back between the first and second joint,
because the lights were resting right on top of my first

joint., I think if I had worn my gloves any more, I would
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have gotten a very sore flrst knuckle. If you are gcing to
move them back, I think they should definitely be moved back
behind the first knuckle,

Where were they getting you, Ed?
Right on the top of the knuckle.
You think they ought to be back?

If they are golng toc be anywhere, they ought to be back here,
and IT'm not too sure that 1s necessary. In fact, T think
the best place is behind the fingertip and in front of the
first joint.

But, with the plastic covers cover the gloves,

With the plastie cover cn the glove, and I think we've got
the right pogition for the lights. I don't think they should
be back behind the first knuckle, I think they should be in
front of that first knuckle and behind the fingertip. That's
a good place Tor them. That's where we've been using them In
the past. T think the Lexan cover on the light bulb is a
darn gocd idea.

Yes, I think sc, tooc, Shoot! I checked my lights before
launch and found out that I already had one of them ocut on
my right hand, I wasn't foo happy about it,

T was a little disappointed, T think the only discrepancy I
Tound in my sult was that I had no blocd pressure plug elther.
A peint that I was pretty happy with was that I had ne pres-
sure peints from my sult at all on my kody. I had one set

of pressure polnts from my helmet pressing down on the front
forwvard part of my head, I knew why this was. I'd had Joe
Sehmitt adjust my cables so that I could pull my helmet down
to a maximim amount for the EVA work., I felt that I just
bought this discomfort by having my cables adjusted in this
manner. It was pretty uncomfortable though. I checked out
the use of the emergency bottles on the EVA equipment, and
they worked as they were supposed to. I was able to regulate
the flow., Incidently, before I went out, the reading on the
EVA bottles was full-scale, 3400 pounds. I was happy to see
that. All in all, I was quite happy with the suit, T think
1t was a very well designed suit, and it met the requirements
that were levied upon 1t. It was a heavy suit and a big sult
to wear for 4 days, but I felt the suit wasn't as bad as I had
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expected it was gcing tc ve. I have cne more comrent. I'd
like to corment on the inner liner. We decided to go with
the inner liner in, and I felt this was a gcod decision,

The inside of the suit was comforiatle, and I didn't get any
pressure points, T think one reascrn why reither Jim nor I
got any particular pressure points from the suit was that we
nad worn these sults a heck of a lct of time. I had over

50 hours on my flight suit. I don't kncow how many hours Jim
had on his.

Actually, Ed had just finished talking about his inner liner,
I'da like to comment abvout the inner liner too. I thought
about 1t whern he was talking avout hie. I think that wss

one of the really wise decisicns--tc go with that imner liner.
I felt that it offered a lot more comfort than wearing that
rubber sult up against my body, or up against my underwear,

I sort of felt that I was really guite comfortable in this
suit. T didn't find my mcobility limited by my inner liner

at all, aréd I had made sure that it fit. I think that had

a lot to do with it,

I worked the suit onee for about a four-hour period with
Just the rubber inside, I did nctice it sticking tc me, and
T didn't feel as comfortable. After T got irnside the suit
with pressure on my vody, the sult felt pretty darn good., I
had the xnees cut cut of my suits. The knees are still tco
short. Having beern in it for 4 days, I know the dimensions
are wrong. The dimension from my knee down to my foot 1s
not long enougn, TIt's not just the inner liner, but the
link net in itsell just isn't long enough.

You wouldrn't say you had a pressure poirt though?

¥o, it was just a constant pull on there all the time.

Did it bother you very much during the £1lizht?

Yes, 1t bothered me a 1ittle bit,

S0 you really did have scort of a pressure point then?

Yes, to some extent in that area. I had had that one sc
mich before., It had been go extrome in some cages that it

really didn't bother me to much.

Both ¢of us should mention something about the visors.

CONFIDENTIAL



8-18

MeDivitt

White

MeDivitt

White
MeDivitt

White

MeDivitt

CONFIDENTIAL

I thought you cught to mention something about your wviscr
problem, your EVA visor or the cther cne.

Well, I have briefed the viscr on the EVA pretty well. The
ene that T willl mention now 1s the visor that T had on my
regular helmet., T thought that the vision through 1t was
gulte good. I noticed no distertion at all through it, but
T did immediately put a couple big scratches on it in the
beginning, when I was unstowing equipment. 1T continued to
scratch it throughout the mission. When T finished, the
visor was considerably scratch up, as you would probably
notiece if you locked at my suit. T don't know what there
is te do about this other than to accept a scratchy visor.

If you've got the visors down in front of your face, ycu

don't tend to seratech it up as much. T think it was really
worn cut because you started operning up your visor and leaving
it up over your head a lot earlier than I did. At about the
two and a half or three day mark, I locked at your visor,

and 1t was really a mess. T tock the helmet off and cleaned
the viscr because it was dirty on the 1nside ard the cutside.
I locked at my visor and had very few marks on it., I had a
few little scratches, but very minor. Then I started putting
my visor up mcre and more because they wanted us to stay

open. Because T'm a lot taller than you are, I really started
beating mine up. In the last day, I think I caught up with
you and maybe even surpassed you in the amount of marks on it.
I1'11 say another thing, I'm sure glad we didn't gc in for
those Lexan visors that they wanted us to fly with, cause the
distorticon would have driven me batty in about the first

& hours.

I think you must insist on perfectly optically clear visors.
T™at's right. You've got to have good optics.

I tock my helmet off about three times, and T didn't leave
it off very long.

T toock mine off sbout two times. I took it off one time for
an hour because my hair right above my ears was really bother-
ing me. T didn't bother getting a light-welght headset out,
and when anybody called me, I had the thing sitting in my

lap and T could hear it. T took one of the ... and pulled

it back and T hollered irtc the mike, Ha, ha!, till I could
hear it., I said, "I've got my helmet off. Unless you've

got something Important to tell me, don't bother me.” Ha. hal
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And he said, "Okay." It was cne of those passes, you know,
where you only talk tc ore guy For abcut an heur. Then T
tock 1t off cne other time Tor about a 7ald hour to rub my
carg, I wag quite comfortabvle with oy helmot or for 2 days.
White Do you want tc know sorethirg that's kind of ztrange? T
was mcre comfortable with my helwet cn than of”. 1In Tact,
T kird o zot used to those pressure points on the top of
ry head with the helwet on. When I tock the helnet of f and
moved ry head arourd, T felt a 1ittle dizzy Trem net having
these restraints., T didn't feel as comfortavle as I did with
my helrmet on. fThe timeg I had my helmet off weore when T was
running D-49, T ran the D-9 Experimert several times with nmy
helmet of? sc I'd have better use of my sextarnt. T took 1
off cne other time near the ernd when trhey indicated they
would like to have everything off., I didn't fecl particuiarly
cemfortable with my helmet of T arny more. T got so used tco
having that thing on that I put it on so T could talk better
with the stations. They were calling me from time to tinc,
and I thought it would be a little ovetter. DBefore T Torget,
T think thke vportable hreadset is really a lousy desigr.

MeDivitt I concur. I thirx it ought to be throwrn cut.
White T've seen the cnes they've got in the MCC, and they're good
plain cld keadsets., T don't sce any reasor why we can't
get one thet stays on your head ard stays in your ear. You
vut this thing on, and it pops off aocout two minutes later.
It's not wuilt tc stay on ry size head, and T neticed it
didn't stay on Jin'e vory well cither. I think the nortable
headsct idea 18 a geood idea, but we ought to have & good
headset for 1t. Okay, As we mentioned earlier the cabin
pressure rolieved at aboutlt 5.5 and held that way during
launch, Tt went back dcwn to L,9 or 4.8, and thig is where
it stayed for the remainder of thoe missicr. I think that
they probavly overshot their zeal Lo ccrrect the ecavin pros-
sure that John and Gus had had on GT-% and put curs down sc
that it was actually reliesving lower and seosling lower than
it weuld have been desiranle. I weg expecting it to seal up
arcund .5 or '3, 7 Like it was advertised.

MeDivitth I checked my suit gage against the cabin vpreasure gage and ny
suit gage read higher than the cabin pressure gage by about

Q.2 of 4 pound,

White Yes, mine was right or it though.
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MeDivitt T know, You checked your suit gage against the cabin pres-
sure, and your read Jjust about on it, didn't it? Was it a
tenth of a pound higher, or was it right on it?

White Right on.

MeDivitt Okay. So mine was reading a little higher, indicating to
me that possibly the cabin pressure was higher. But since
Ed's read with it, I don't know where we were.

White Well, the pressure at which it relieved at went right into
the problem of the temperature-pressure rellef in the ecryo-
genic oxygen system, so that those two problems kind of
lashed together, The venting In the 02 system was set at

around 370.
MeDivitt 967, I think the poop sheet said.

White Well, it was about 967 or 970. We had the possibility of
losing oxygen in a steady manner out of the spacecraft if
we let the pressure rise up above--well, the ground felt
960, and T concurred with that figure. So throughout the
flight we had to keep venting our 02 gystem down so the pres-

sure would remain down below 960. They initially told us to
vent it to keep it at 930 to 960. Then they told us to vent
it on down to about 890. From then on, we vented it down in
the neighborhood of between 890 and 93, depending upon who
was asleep and who wasn't asieep. It sure seemed to be an
unsatisfactory sclution to two problems--one of the cabin
holding at a higher pressure than they wanted it to on GT-3, .
and also the problem of the O2 system venting outgide of the

pressure gage. In the oxygen system I think the solution to
putting the venting down at 967 was a poor solution to the
problem of having a poorly designed gage. I think the gage
was again poorly designed, and it should be deslgned to read
about 1200 pounds. Relief should be up in that area.

MceDivitt If they really went ghead and jacked down the relief pres-
sure, to get it on the gage, I think that is one heck of an
approach to an engineering problem,

White T think that's a gross thing to do and 1f they did that
diliberately, I think they deserve a very black star for
that one.

MeDivitt They need their heads examined!
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white I guess we beat that cne around nretty well, dian't we?

MeDivitd Yes. Tre way that we wore venting tre cabir was by going

to 02 High Rate and verting the cxyeen out through the eabin

vent, or geing Lo cabin repress and using up the oxygen
through the cabin and througk the casin vent valve that way.

White I was quite satisfilied with the cabin termperature. Tt started
cut and got pretty hot at cne time early ir the flight and
wont up te 100 as you noted, and thern it wernt back down into
the 80's. T think it actually dropped irto the Y0's a time
cr two.

MeDivitt That's right. Tt was in the 70's megt cof the tine.
White Right,

MeDivitt Iet's gct the data book. The dry buld termerature was £0;
80, the Tirst time we toox it. Then it was 79, 79, 7.
Thez 1t was 7%, 79, T2; and then they stayed betweer 7 and
77, 1 think, the rest of the flight. No, here it is dcown as
low as 72. Sc it got down to arvound T2 late in the flight,
and herc woe arce with a whele punch of 70's te 73's and a
couple of 76's, Sc T zuess that 75 was the average tom-
perature throughcut ths whole Light.

White I thinx our canin temperature guge was reilecting a 1ittle
higher temperature tharn these.

VeDivitt No, let’'s see. It was down arcund 75.
White It wert down tc T4 at onc time, T remember.

VeDivitt Yez, I think 79 was a good average cabin temperature for
the whoele flight.

White T thought this was a pretty satisfactoery cabin temperature.
The svit temperatures were also down., They stayed down fror
about 32 to 54 most cof the “light. I thought that was a
rretty satisfecetory temperature there, T bheliewve 1that there
was a difference in suit temperaturss between Jim and ne
because I was continually hollering about being hot., I
think that temperature-wise Jim wus relatively comfortavle.

MeDivitt T was very comfortable and, as z matter of faect, when I went

te gleep, T tended to get Just & little wit cocl, especially
i? T had urinated all cver myselfl.
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I don't remember one time during the flight during which I
was cool in the suit. I think I was hot most of the time in
the suit. T got used to it after a while., The only time
that it was nct satisfactory, as Tar as I was cencerned, was
vhen I was trying te sleep. The humidity data that we got
doesn't go along with what everybody was expectling.

YNo, not by a long shot.

No, not at all. Our little gage seemed like it was working
properly. We didn't have any vigizle moisture at any time
at any place in the spacecrat™t, It seemed to be Indlcating
down around 62 toc 6% percent relative humidity which was a
big surprise tc myself. With this type of data, I hegan
goirg open faceplate and open glocves fairly early in the
flight, abcut a day or a day and a half, and continued in
this manner Jjust about throughcut the flight. We used the
wrist dams quite a bit of the time, DBut I had my faceplate
cper with my wrist dams on a great deal of time also. T
think you had your faceplate closed a little more than T did.
There at the end we were both golng to an open-faceplate
and cpen-gloves all the way.

Yes, we were especially going open-faceplate at the end just
to see if we could Jack up the humidity. I actually preferred
to have ny faceplate eclosed, as opposed to having it cpen.

I went ghead and left it open trying to get the humidity up.
We never really did get it up over 60 percent. That seemed

to be where it was going to stay.

We were happy to see that the CO2 genscr gage stayed down

low the whele flight. It would pop up any time we turncd

the O2 High Rate orn and gc up to a pretty high reading, and

thenr settle back down tc zerc, I didn't notice any particular
discemfort versus day versus night.

No, as a matter of fact, T didn't either. We took some tem-
perature readings on the cabin window frame, and they varied
by about 6 or 8, 10° at the very most.

Yes, I don't think there was any discomfort associated with
day-night cycle. We didn’t use the cabin fan as we planned
during the flight. We did reglect to turn it on initially
during the preparation for retro. We noticed that we weren't
cooling off in the cabir ag much as we would have liked to,
Sc, we turned the fan or and immediately the temperature

dropped down about 10°, if I remember right.
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Yes, that cabin heat excharger and that cabin fan really do
the Zob.

It really cccled it off.

Barly in the flight wher we got the temperature up tc 100,
we turned the fan on, and the temperature went down to below
80 irn about 20 minutes or so, It really did the trick.

The cabin pressure relief valve was venting just a hair
above 5.k, We checked this out very many times. FEvery time

we filled the cabin up with 02 Eigh Rate, it wvented, or if

we used the repress lever, the cabin would vent.

Here we had an environmental control system that was supposed
to preotect us. We Found cut that the darn thing was over-
pressurizing. The first couple of times, tc keep the ECS

02 bottle from venting, we vented the cabin itself. I found

ryself gitting in there venting this thing with my gloves of?
and my faceplate cpen. It began to dawn on me that the pres-
sure went down inside the cabin at a tremendcus rete. If
this thing ever stuck opern and I had ny gloves off and my
faceplate cpen, I would be a dead man. So we made it a pro-
cedure to suilt up when we were going to dump this thine.

This meant that every - hours we had tc put cur gloves on,
put our faceplates down, leck them, and get all sult up just
in case this vent valve didn't reseat. Frarkly, as much of
an inconvenience as it turned cut to te, I think that was =z
vise maneuver, I would never suggest that anyone vent that
cavin again withcut beirg fully suited. T think there is
such a rdgk involved that you would be fooi-hardy to éc it.
For that reason I think that we ought to make an effert to
get the ECS O2 tank vent and the ECS 02 tark pressure gage

compatible, ard at a lot higher pressure than they are. This
suiting up and unsuiting every & hours is fer the birds.

I thoroughly agree with you, Jim. There are two things T
want to know, I want to know if they delibverately lowered
the verting pressure for the 0. system down to G67 to solve

2
the problem cn GT-3, I would alsc lixe to know if they de-
liberately lowered the cabpin venting down tc S.L, I'd like

to know the answer to those two questions. I think the com-
bination of those two situations makes what I feel is an un-
satisfactory situatiorn in cur flight. Tt ocrupied far more
time =-
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That's right, we were screwing around with that ECS 02.

That's something we never had touched. It was a gage that
we should have monitored, instead cf a thing that we manipu-
lated all the time.

Right. Okay, the cabir pressure regulator. I didn't have
ary comment on that.

Neither did I. It secmed to be doing a good job.

I felt the caovin vent valve was set lower than I had
thought 1t was going to be. I thought it was supposed to
be set up around 5.7. I'd like to know if it was changed
interticnally.

The manual vent valve worked fire. When we wanted to vent
the cabin, it vented,

The cabin repressurization valve worked fine. I was very
happy to see how well it worked alsoc wlth nmy chest pack.
Any cocmment on that?

Nc, I don't thirk sc. T don't think the cabin repressurized
or overpressurized when we were trying to vent it., Since

you were repressurizing it and venting it at the same time,

I think the vent valve actually overcame the repressurizatien,
which is a good thing if you're trying tc vent it, and it

is not a good thirg if your've trying to keep it from verting.
Going back a little farther to my other statement, in case
that vent valve sticks open and you are not suited, I don't
think you're going te have time to get suited. Tt takes me
toc Jong to put those gloves on.

Ckay, the cabin air inlet valve worked fine., We vented the
cabir with it when we went EVA. Tt apparently worked all
right when we used it down on the water. I have no further
comment on that,

Neither dc I. It seemed to work fine.

The cabin air recirculation valve worked as it was supposed
to.

As advertised.

Ukay, that primary 02 system getes another black star, T
think this 1s the area that I want to know the answer to,
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for surce. I wanit to kaow whother that was delibterately set
down inte lhe range of the page to sclve the complaint on
Gemini 3. T think that if this was the casc, this is a wrime
example of pocr englneering, As far as wmonitoring the system
though, a5 long 28 thelr reading was down oelow 960 the sy-
sterm worzed protity well., T feltl fairly conident that the
DLOBEUTE WS —-

That's right. The way that the thing was sebt up, we cculd
sure rmoritcre 11 bocsuse we xrew 11 was going to vent without
belrg orn the gage. I think they compromised the whole system
so we could monitor it,

Ag a matter of Tact, we moritcred it very thoroughly and
spent aebeut 10C times as muck Lime on this system as we
should have. John Young's been complaining about this point,
and T think that it's a very vocr thing. They ocught to dig
up the merey and put 2 gage in there that will de the job,
Vory sirong point. The quantity measuring system, I thought,
was all right.

I thought 1t was nrotiy good. I thought it was sxeellent as
a matter of fact. It was a very readable gzee. It had
tremerdous scale on 1i, but, shcot, your coula read the thing
tc a percent. I den't know why it was arny more readable than
the otker cones, but I thought it was pretty good,

Te flcw retes--I don't have any particular comment orn that,
I thought the flow rate on that repress valve into my suit
was satisfactory to keen me in a pressurized state ard keen
me ventilated conough under normzl operations,  Under tough
oporalions though, the "low rate's too low, and you really
heat un.

Yes, T think since it was an open loon system, you had Lo
xeep fror dumping all the oxygen cverboard, and had to go
high enousgh to xeep it from dying {rom the heat., T think

it was a comorcocmise syster,

T thought it was well set up. T kave no complaints there.
Primary OP temperature=~I don't have any cemment on that.

No, neither did I.

The wanval heaterw-1 thing thalt you nsed the marual heater
twice during EVA.
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Twice during EVA for about 5 to 6 minutes =ach time. Tt
responded all right, but it didn’t g0 overvoard. It got
the temperature right back up there, and I shut the thing
off agairn.

We were able to turn the automatic part of it off guite
early in the flight, particularly since this was the problem
we were having., We were gettirg--

That was scomething I wondered apout. You know, the thing is
marked, and we were always instructed that when the thing got
down telow 38 percent we didn't need the heaters any more.

We shut the heaters off at 42 percent.

Right.

Obvicusly, the guy that told us to shut the heaters olf at
.0 percent knew what he was talking about because we never
needed them again.

I think, again, I am very susplecious of McDonnell on the
fix on that gage, and on setting that pressure on 970, and
I'm gocing to get to the bottom of it.

Yes, out I think, though, that the pressure would have still
built up even if we had the relief set at 1050 or sc. It
would have gtill built up.

It might have built up ard stabilized, because it's a cryo-
genic syster and it could have stabpilized out around 1000 or
1050.

But or the other tand it could have continued te build right
on uv.

Sure 1t could.

But I scrt of suspect that the--well, T don't know. Tt's
different from this other problem where we were teld that

the thing didn't require heaters below 38 percent, and we
fourd cut that it really éidn't require them below 42 percent.

We turned them off at .2 percert,

Right.
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The sgecondary O2 system-= I thought those performed admirably.

In fact, they had more oxygen in them than T thought they

could hold. Jim's was up to around 5300 pounds shortly after
launch. Tt remained up there and drizzled out about 100 pounds
throughout the flight.

Actually they increased by 100 psl each, right after launch.

Right at the first mode of flight. Then they drizzled back
down and stayed at 5400, I think, right on down through the
flight. The lowest mine got was about 5250, maybe.

Did you notice by chance what they were at landing?
No, I didn't check them
Neither did TI.

That was the last thing T had on my mind, to tell the truth.
T thought the guantity measuring was fine. It was a little
questionable, tThat we might have overpressurized on your
system, but I guess they had plenty of margin in that respect.
The secondary 02 flow rates were satisfactory as far as T

was concerned.
T thirnk so, T was amazed that secondary 02 flow was such
that I really didntt get too hot in it.

Yes, I was not as uncomfortable ag T had been at cther times.

You know, after a while you hit yourself in the head so long
that it finally stops hurting.

It's like that big heavy suit, after a while you begin to
feel good. T know the average guy on the street probably
wouldn't like the flow rate, but it didn't seem to be too
bad. Tt wasn't too objectionable.

I think we jumped into something else. We were in secondary

O2 system, and we weren't on flow rate, The only time we

had the flow rate on that was during reentry. The flow rate
there was satisfactory. The pressure cobviously was satis-
factory, but we didn't check it at the end. The control--

we put an extra detent on that control. I think the control
was a positive one, and we were able to keep it in the detents
where we wanted it. T had no problem there.
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Right, I think that the way it's rigged up now is excellent.
We designed 1t. It had better be, ha, hal

Right. Okay, the 002 partial pressure. The gage has been

discussed prior to this time. Tt stayed down satisfactorily.
Yes, it never got off zero.

Okay, the coclant--the radiator operation confiliguration--
T don't have the times ir front of me right now that we went
onto the radiator, but I think it was about 40 minutes.

L0 minutes.

We wert on the radiater about 40 minutes, and we never had to
come off it again., We didn't got any abrormal operation of
the radiatcr at any time. One time they called up to me

and mentioned something avout the radiator and the coolant
loop, and T didn't get any clarification. T lost centact

at that time, and I thought just maybe that I had a failure
ol some type ir ry primary cooling system. So Just for
caution's sake, I turned on the secondary coclant pump and
walted 111 I got contact with them again. They asked me
why I had the secondary pump on, and T said, "I thought maybe
I nad a problem in the primary system.” Thoy asked me why I
thought that, and I said, "I thought they were telling me
something gbout it when I lost cornteect with them. I did it
Just to be sure." PBut that was the cnly time that I thought
we even might bave had a preblem in it, and T turned it off,
We used double ccolant loop early in the missicn, and after
we turned the secondary system of [ we dld not use it again
until the reentry. Prior tc the reentry, we turned it on.

That's right. That cooclant system really worked.

Okay, here is cne at which we'll get at theme-the water
management system. I think you have a few thousand words
you'd like to say about launch, T think you sctually al-
ready hit on most of them, anyhow.

Man, I sure do. The Normal Mede, Drink Mode, and Flush Mode.
We got the water management thing kind of goofed up. Iet's
Just take the drinkirg thing first. The drinking nozzle was
attached to the management panel by a hose, and the hose
looked like 1t was made oul of retten ruober. The first time
I tried to drink cut <f it, I stuck the thing intec my meouth--
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The Mirst bad moment of the T1light.

--I pushed the button in and no weter came cut, and T almost
had a heart attack., T said to B4, "Fd, this is geing to be
the shortest 4-day flight in history." Ha. Ha!

Jim said, "Guess what? The watcer deesr't work.”

Fa, ha! But you'd alrcady had a drinx out of it, though,
hadn't you?

Yo, T hnadn't.
Oh, hadn 't you?
You handed it to me.

Ch, gc I handed it over tc him, and ther he took a drink cut
or it and didr 't have any prcblem at all, What happered was
the hose was wound in the helix., It came cut to the gun in

a straight lire. VWhen I drank out of it on my side, this
lhirg always crimped like it was an old rotten wiece cf rubber
that had been bent cver in that position many times befcre.

It locked like gomething that came cut of a 1890 steamboat

or something, instcad of a--

It leocks lize your cld oxygen mask hose.

That's right. It locoks like my old rotten axygen mask hosge.
So I think that we cught to gzet gt least a decent picee cf
hese In there. The next thing is the water gun that you
drink from. Yeou push the buttorn in, and a 1ittle spigot
would come out, and the water would start running out of it.
This worked great. You could always get the water to come
cut whenr you didn't have your hoso bent. 4 gel worse, and
werse, and worse, and worse, and worse. As far as returning
it towards the end of the flight, T almcst drowned a couple
of times hocause I'd get that thing ocut, and T couldrn't get
it back irn., T finally ended up actually using two hands to
cperate the water gun sc that T ccoculd get the button nacx cut,

The butien definitely did get mere fricticn in it as the
flight progressed.

It secmed 1ike it was all scored up, and it kept getting

werse, arnd worsce, and worss, as the i'light went on. This
cculd have been a major disaster too. T1 we had that gun

CONFIDENTIAL



8-30

White

MeDivitt

White
MeDivitt

White

MeDivitt
White

MeDivitt

CONFIDENTIAL

squirting water inside the spacecraft, you'd have had water
all over the place. T'll be the Tirst tc say that we made

a real effort to keep the water out of the spacecraft, We
wanted to get 4 days out of the flight. I felt one of the
major problems would be the humidity in the spacecraft. As
it turned out, it wasn't a problem. We didrn't know it right
off the bat, and we were really concerned asbout the water,
The last thing I wanted tc do was to have an open water ncozzle
running into the spacecraft. So I think that takes care of
that., I think the whole water management panel ought to be
clarified before we fly GU-5. We were arguing about what
pesition the Waste Management Swiftch was going to be in
during the countdown to launch. T think this is certainly
not the time to be deciding what the heck the position these
switches were going to be in. We were always briefed that
this thing would ke in OFF. We were golng through the switch
positions, and they'd ask me to check in the count at aboutb
P-45 minutes or so.

And T ecouldn't see that one.

You couldn't see that one, and you asked me to look down at
it, I saw the thing was in EVAPORATOR, sc I questioned the
STC. He checked arcund, and they had a big flap about what
pogitiorn it was supposed +to be in, Pretty soon we got a
call back, and he sald if I could get unstrapped and reach
the thing, T ought to turn it over to OVERBOARD. We thought
it should have been in OFF. They had it in EVAPORATOR, so
we finally decided we ocught tc go to OVERBCARD to keep the
thing venting. I was already strapped in the spacecraft, I
undid my shoulder harness and reached around in the space-
craft and flipped a 1little wvalve over to OVERBOARD where i1t
should be and then got strapped.

You sure they didn't have you put it OFF?
No, we went to OVERBOARD,

I remember they argued. 7T thought they had it on EVAPORATOR
firs<t.

It went from EVAPORATOR--
That seems like the least likely cof any position to put it in.

That's right. We went from EVAPORATOR over toc OVERBOARD. So
T think a comment that I'd like to make right row about the
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ment pancel 18 that 1€7s a2 gimple thing.
¥noos, and cach koo Y threo or

e had the FCE ecnginecrs gl MeDonnell give
us a briefing orn this gimple water manapgewent penel. Wo had
abeut sovern suys there with seven aifferent versicrs of how
it was designed, how it operetea, and whet the differert
prositions we wore supposed to bo din, Thoy got us go scrowed
ur that wken we le™ thero, we didn't have any idea in the
world what 1t was sunpused to do.

whaole wator
TL s got throe
four pesitions,  We

Bla or

£

White I think thozo desigmers Qdideo'i odithoer,

WeDivitt They didn't either, and it was protty obviocus that they didn't.
We woent throush s lot of discussion with that water manase-
ment pancl., Finally T think that the feour of us got it sretty
well squared away. Then just bhefcre laucch wo found out down
at the Cape that becauze thoy had gotten these switches in
the wrong position, we pumped 32 pounds of water out of the
adavnter, used up all the pressurant for the water system, an
punped 211 the water irnto the 1ithiur hydroxide canister. T
it hadr 't weon for one last minute ckheck in the datz, we would
have lost the Lithium hydroxids canister Tull of water and
nothing %o drink with. 8¢ we would kave had about an nour
Tligkt, il we tad gone thet lorng., I think that before we Fly
another Dlicghl we cught te have all thke peonle 2t MeDornnell
and XASA, whc are responsitle for this thirg get it scuared
away, and Tlgure out just where the heck they wart these
switeh pogitions, and get them there, I there are a lot cf
switch pesitions corn that panel that zren't useful anymere,
we should Just go akead and blogk them off.  Wo declded he-
tween the four of us that there were--I don't overn know what
they call those switchega.

9%
=]
F
9

Write Condersate Valve and Wator Valvoe.

MeDivitt -—andé the Weter Valve shouldé be vud irn NORMAL and left thore.
That was exactly whet we did, ard we knew how to work the
waste managemert valve. We didn't screw it up, but I'm not
sure that if with a 1ittle trying, wo couldn't nave., We
never had to use the Svaperatecr i1l Mode. The Flusk Mode,
cr Tthe wasto manasement portion of the thing, had a couple
of different positicrns. 7 the normal OVER3BO0ARD pesiticr,
ard in uwsing the Preheat and Flush switel: cver on the side,
we managoed to dump 2 larse number of urire dumps through
this, We dumped both ocur launch-day urine bwags which wore
Mull, I probably urinated eight or ten times, ard you prcoh-
atly sbout Uive cr six times.
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About five times.

About five times.
At 92 hours it stopped working.
pretty well just before this.

dumping urines, it seemed like.

Ed had f£i1lled up the bellows
I was the man in charge of

The Urine Dumper!!!

I was the only one who could reach the knobs and switches.
It generally went down in spurts. About halfway through the
dump, it started slowing down. 'then it just went in very
slowly the last two or three inches. Then I urinated in the
thing and had a bellows full of a mixture of alr and urine.
It started dumping. It locked like it went down about half-
way, and then it stopped. I wouldn't be a bit surprised if
it wasn't the air going out of it. It went very slowly for
Just & short time, and then it stopped completely. Nothing
else would go out of it. Bo, I turned off the Flush Switch,
and T went from OVERBOARD to EVAPORATOR, and it flushed
through the evaporator. We had one more urine dump through
the evaporator, and this worked all right. Well, I'm sure
glad that we had those two ways of working it. All the way
through the Tlight after I'd dumped the urine through this
thing, I kept saying, "Well, McDonnell finally designed this

thing so it works after about 30 or 40 attempts and redesigns.,"

But T guess I was over-optimistic because it did drop out
just before the flight. It finally got to work for 88 hours.
We didn't use the Bvaporator Film Mode. Ckay, Ed, why don't
you take over. I extended my wrath.

I just had a feeling you wanted to gsay something about that,
Jim. TMHa, ha!

After having messed around with that thing for 96 hours
trying to make it work.

T think you expressed my feeling too.

Did I leave anything out?

No, no. I had the same feelings. I thought you might hawve
had them a little stronger since you were the one who dis-
covered the water gun was not working.

T'm really sericus about that simple panel being able to

gcrew up the whole flight. If we don't get That thing figured
out, we ought to stop flying space missions.

CONFIDENTIAL
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1 of thoe worst moments of the prelaunch down there was
when I found out they had that 2 gallons of water in the
gystom somewhere and didn't xnow where 1t was,

That's right.

The humidity senscr=-1 thousght if the resdings are right, 1t
worked vory well arnd proved the point that the humidity in
the spaceecrsft iz relatively low, and that tke water provlem
i3 net guite the problom we had it cracked up to be, I711
make a comment on the sponge material on the side of the
spacecraft at this poini, since we'vre talking about humidity.
T didn't thinx the sponge material was a very good idea to
begin with but onee it was in there, and we flew with it, I
thirk it was--

It was 2 real bad wistaksl! Ha, nal

Ko, I thought it was all right ir there. The only thing
wreng with it was whet they had 1t treated with for fire-
proofing, I thoupght that part of it was unpardonable. There
is no excuse whatscever for having those ammonia vapors and
the hydregen sulfate, cor whatever those other things were
that we had permeating arcund the spacecraft.

We gmellod bad enoughn, put it was no ccrntest when it came
to comparing curselves with the svacecraft, It smelled
worse.

If there was any moisture, it grabbed it all., I den't really
think there was any moisturce for it to grab.

I don't thirk so either, Ed. T xept feeling that thing, and
it was dry ag ccould be.

There was no mceisture that T could nctice. The sponge stuff
on the side wasn't objectiorable to me, dut the odor that
obviously came from it was very, very cbjectionable. The
readings we obuained, I thought, were ecasy to take. The
stowage of the unit was nct a protlem. It was easily stowed
in the spacecralt while we were using it.

$,4%  Cormunications

Ckay, I have a Tew comments on the communications which we
cught to go cn to. We'll take them in secuence,
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Okay, why don't you go along, I'll express my comments.

T think the interphones worked pretty well. T noticed one
thing, though, as we progressed along. The volume require-
ment on both my side and on Jim's side needed to be increased
81l the time to get--

No, BEd. I launch with all my volumes full up.

¥s that right? Anyhow, in my Interphone I progressively
raiged it as the flight went on.

Yes, T started off with mine almost all the way up. On the
UHF 1t was absolutely all the way up, and I flew with it
almogt the whole flight.

T don't think it was all the way up. The one thing thoughe-
I think the interphone operation and quality were quite good.

Yes, I thought so too.

We were ready to commnicate back and forth., Tt was just
the way I would like to have done it. I thought it was very
good. The UH performance at the countdown was satisfactory,
and just after we got into orbit we felt that we had a bhit
of a communication loss. We switched to UHF No. 2, Tater
during the flight, we used both UHF sets and didn't have any
difference in performance from either one. During the re-
covery you were using the UHF primarily. T think you had as
mach comminication as you could expect,

That's right. I think so tco. I do think, though, that we
had & very bad UHF situation in the first eight or nine orbits.
It was really lousy. As a matter of fact, I was getting con-
cerned that maybe we were golng to have to land because we
were going to run out of communications.

You were actually working more on this problem than T was.
You were comminicating during the EVA work, and also after T
went to sleep., I heard you working on the Communicaticns
Check, and that's when you went to the reentry antenna.

That's right, when we ran through these checks, it finally
became apparent to everyone that the reentry antenna was
doing a better job than the adapter antenna. And then later
on, I switched back to the adapter antenna for some reason
which I can't remember right now. We ran a couple of more
checks and it seemed tc bew-
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White I krnow what woe did.  We panoan JF checek, Jim, and we switched
back to the adanter so we could use the HF antenna back therc.
We ol Just ng o rood TRER Lrancmiscions st this time ags we did
on the recortry antenna.

YeDivitt When they chocxed them ovt again, they saia they still theught
the gtur antennn was better. 50, wo wond Sack to reentry

antornna.
Wnite Woe uged reentry just abouwt 20 percent of the [Light.

Y¥eDivitt That's right. In the last % orbits it wes great.  In the
firgt cipkt it was lousy. I was really conecsrned about having
to come down hecause we didn't have any radios,

White Cnc tndng thet I'd like to say is, T would give a good goid
gstar Lo the controllers down trhevre. 1T thought thedir velce

excellert, znd their wetheds for giving us

information were all zood., T had no comment, whatsoevor,

4

ather than T thought it was all very good.

¥eldvitt That 's right,

white I nad nc cbieelion, I thought there was ne time in the flight
Iz which we get a cluttered volee Prom anyoody. Yes, T think
that 1s prelty gocd when you have that many people working
the locn.

r

YeDivitt I think so too.

White Ozay, the voice taze recorder--let me vent wy wrath on this
one,

MceDivitt Got'em Ea, got'en!

White Right. This iz another thing that shculd bhe Tixed nefcre

the rext flighi. I think we're going to end up being very,
very sorry. Wo're going to ond up logirng valuanle data from
time to time, This will be due tc no reason cther than o
volee tape rocorder which 15 poor or all acccunts.

YeoDivitt We've clready lost some very valuasle data from this flight.
Woe conld have taped the entire EVA and brought those ccom-
minications back down. As it was, we cculdn't tape them
seecause wo had to put the thing ir UHF so that we could
transmit to the grournd. We Icst all of the tlessed stulf
golng Lo 1he ground anyway.
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There are certain systems in here that I think are very poorly
designed. I think this is about the poorest of them all., It's
located in such a position that you can not see the operation
light when it is on, The light is in an area where you normally
would put things. 'Things get pul on top of it so that if you
look down there, you can't see the light. The light is such

a small insignificant thing when it comes on. Unless you con-
sciously bend your head down and lock down below your right
elbow, you cannot see whether the light is on, or not. The
switch is set so that you have to go in either RECORD, UiF,
HF, or INTERCOM, and you can not be in RECORD while you're

on UHF or INTERCCM. This is a very unsatisfactory method of
having a tape recorder., The tape recorder should be set up

s0 that it can record conversations on normal UMF, HF, and
INTERCOM type operations. As Jim pointed out, in our £light
alone, T think we lost sets of valuable information. During
launch we weren't able to tape anything onboard. We weren't
able to tape the work during EVA. We could have taped some

of the work durlng the rendezvous part of the flight, I don't
believe we taped it though. The way it's set up, you wouldn't
leave it on in that manner. We both had requirements to com-
municate over UHF. This was ocur normal mode of operation. If
we have a tape recorder, it should have a separate switch. If
there is an hour limitation on the tape, there should be a
light that comes on and is casily wvisible on the front somew
where.

That's right. It ought to go right on the VCC,

That's right. That's really where the Llight belongs. I

think that it would be desirable and important to have a

voice tape of what's going on throughout the flight. T wouldn't
have any objection to having a tape recorder with the capability
of recording more than the 1 hour at a time that we have now.
I'd like to see us recording a great deal of the flight. Tt'd
be nice to have a switch to turn it off from time to time, if
you did want to discuss something that you didn't want to go

on tape.

Y don't think we ought to put the whole fiight on tape. If we
flew a week-long flight, it would take a week to go through
the tape. You wouldn't want long periods of nothing on there.
I think the way we wanted tc operate it this time would have
been all right, if we could have just operated it that way.
There were certain pericds where we put a tape on and ran it
all the way through. Well, that was the tape that covered a
certain experiment or something.
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Whnite On cur D=3 Zeperiment wo usod it

Melivivt Yes, that's whore wo used a whole tape cxn i, Then there wero
pertods that were gquesticonable when you were gleeping arda T
wasn't doing anything: or T was slecping and you weren't doing
nything.

wWhite oyou carcisd adequuato tapes, and you nad adequate warnlng
when thoe thing went on oand of 7, you would rnot have Tho sane
gituation wo had on the D=9 Zxporimenst.  You could have the
tape ston in the middls of the cxperiment ana be lying on
yvour back looking out with the soxtart. ¥You haver't got any
1dea I the world trhe faps's ~un out on you.

AL

White I thirk thut it's a wvery, very unsatisfactory system, IS
iegkt un along with the teop ores, and we've alreaqy
ore o them alroady. The digital command system, T
thought, worked wvory well., T thought the 1ight in there gave
us 2 gocd indicatiorn of severnl things, It gave us an indi-
ation cof when the station was about to come on and comunicate
with ug., W used this as a clue o turn on cur THF to warm
our transwmitter un, so wo would e roady when the transmissicn
came up. 1 think updates fror She ground came up in a vory
orderly feskicn, T don't nave zny obleciiorn avout that, or
any Mierthor corments. Do oyowr?

MeDivitt 2d, T thought it was vory good.

Waite Hardled in a very good nanner,

MeDlivit I thirx s,

White The only undste that T have sr objectics te is that 1lrey
urdated cur tlime refercnce sysiow and hud it inaccurately

updated by a second,

MeDivite  Yes, I thiz< there is a oig flap =zout that.

Wrhite T'a lize to ind out about that, teco. The real-time
transnitter, delaysd-time trarsmitter, standby transmitter--

T
they soomed 1ike they all worked protty well,  We had no use

cr the standby transmittcr and we used the real-time and
delayed-time trarnsmitters throughout the Tlight. You don't
have zny commerts on this, do you?
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I've got cne comment, When we came over Guaymas after cur
computer went out, and we'd already fouled the thing up, I
know, they sald they wanted us to come right-side-up for a
critical tape dump. So T did, and I got a message from the
ground sayirg, "Put your Tape Playback to CONTTNUOUS." So T
put the Tavpe Playback Switch to CONTINUOUS. Pretiy soon they
called up ard said, "Do you have your TM switch to REAL-TIME
and DEIAYED-TIME?" T said, "No, I don't have. You're geing
to have to put it down there."”" They didn't bother telling me
that they didn't have any cormard cavability whatscever. 1T
went shead and put the Tape Playback te CONTINUOUS, which means
that you're dumping all that tape. If you den't have the
real-time delayed-time transmitters con, you're Just dumping it
into nothing. You're erasing. So we got scme pretty inade-~
guate comrmrications there. They should have said, "We don't
have any command capanility., Will ycu please place your tape
recorder and your T™ switches so we can receive it?" We knew
how to work the thing., It's Just that the instructions we got
conflicted with the normal procedures. Conseguently we durped
all this tape that really was critical. TI'm nct sure how much
of it they got on the ground. 1I'm not even sure if they ever
got any of 1t on the ground, beecause we got some not only in-
adequate, but really erroneous instructions.

Okay, communicationg--we covered them irn ccordination with
the ground a little carlier, I think that the flight con-
trollers handled ocur flight in a very gocd manner. T think
that when they had scmething tc say, they said it; ard whern
they knew that we wanted to talk tc them, they'd talx to us.
When they didn't have something to say, it was kept irn a good
manner. I thought it was a very professional show.

Yes, I thought that they were to be cormended. As a matter
of fact, when we have our worldwide network debriefing or
whatever the heck we're going to have, T really intend tc
applaud them loud and long.

T thought the teamwork between the spacecraft and the com-
muniicaters on the ground was cutstanding.

It was really good.

Ko adverse comment on any time during the flight.

Shoot, 1f you wanted to talk tc them, they were more than happy
to talk to you. A lot of times they'd come on and say, "This

is Guaymas. We have your ™ sclid. We don't have anything for
you, If you have anything for us, we'll be standing by." And
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that would o it.,  Thoy were rea'ly good, T thought.,  We'wve
ubout coverod procodures.

White Right, I thine wo've kit that too. Okfv the cormurication
controls 2ad centor--I‘ve always oeern
rratty happy witl

MoDivitt One cthoer thins I want to corment or ig the voice control

venter, I woe had carrised that idictic contirapticn ihat
MeDornel:l had deoslened te keeon the molsture out of that ithing,
we would rave had cre more hunk of Junk dir the spacecralt
with us. It weuld have been o completely ugeless thing ho-
cause of ihe numser of times that we switechod switchas on
that VCC. Heek, we switched switches on the VOO more tharn
all the othor switches on the spacecra®™t put together., I
thirk Iif we would have had to pull off that big pisce of
plastic cvery minute, 1t woula anave @ on the fleor and
stayod there. That's right.

White TMat was o vory roeor Tix Lo try to sclve s had desigrh,
MeDivitt Okay, why don't yoeu talk ahout that sleep corfipuration?
White Okay, witlh ti ontisuraticn, we znow right away woe
had zough®t a . ne Tirgu time T tricd to go to sleon,
wo tried to turn everything off. We *tried turrning all oy
volumes down to zero, We turned Lo PUSH-TO-TALL only, and T
could atili sit there arc hear it accut 2 ore-by-one level.
It was jJust snough so I could hear audibly what was going

on and understand it T peid atteriticon to it,

Febivitt I you really listenod, you could heo:

Wiite That's right. I you wores very closs to going tc sleep,
and something wort on that was intercsitineg, you could near
Jugt enoupgh to wake ycou uvn and pull your interest toc iu. It
rade sleeping rather difficult. We dids'y want to disconncet
curgelvaes rom the system aliosethor,  We'd Yike to have s
way tc actually turn the volumoe all the way dowr and provide
the zatronaul that's awsks the capabilily o ccolrellincg the
voioe conirol cernter's wolume, sc thal he ean turn the s

¥

irg astrenaut's velume up a2rd t:-ll_k Lo ndm anyuine.
MeDivits Taut's rignt, I think what we really noca in there 1s an

ON-0FF switeh fTor cach hall of trhe VCC.

White S0 yeu can effectively cut him of ! ard turrn him back orn.
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That's right. You just reach over there, and you break the
cormunications with a simple ON-OFF switch, Then if you'we
goet to get to it in & hurry, you just flip the thing back on
and then talk tc him. T don't know where on the VCC you'd
mount it.

I think they can solve that problem pretiy well. It might not
be in that manner, but I think they can solve 1t so you've got
it definitely on or off.

That's right. They need a simple way of disconnecting the man
from the commnicaticns center without disconnecting his--

I'd say that this was a very satisfactory condition. When we
finally went to get some rest, we disconnected the communi-
cations cord at the helmet. I think thils is an extremely
unsatisfactory mode. If we should go pressurized at any time
and have to pressurize our sults, we'd just lose commmunicaticons
between each cther. This would e a very, very unsatisfactory
situaticn. T believe that thig should be corrected prior to
the next flight. The Beaccn Control, Adapter and Reentry--

no comment, Those were all right.

Yes, that was excellent.

The T™ contrel transmitter and antenna--T don't have any com-
ments on them.

No, they were pretty well designed, I thought.

That's right, Okay, the electrical system--

8.6 Electrical System

Okay, the systems monitoring. I thought it was satisfactory.
We went through and monitored the systems every time for the
go-no=go checks, and guite a few times along the line in ad-
dition to this. Soc I thought the method of monitoring was
gsatisfactory. I don't believe we really had any way of moni-
toring the electrical power remaining.

Yes, that's a drawback, and we all know it, I guess.
Right. Tat's an unsatisfactory condition and I don't know

what we're golng to do about it. I think it's too much of a
Job to try to think that you're going to sit in there and
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caleulats: 11l the things you have on, znd try te keop an
cnboard plol of what electrieal power you have reraiving.

Yes, T think this is 2 ground Tuncsior. T don't think that
we car reslistically do il crooard the spacecraft.

rowe gos any Indication of how cur eleectriecal
Ang Trem the ground, ecxeept Dor one time when they

I den't oe
[LICF‘.J\‘.‘T'I' WIS

called ug up and told @ wo were 190 amp-niours -~ T thirzk 1t was
190 srp=hours = OVer--

That wasg alter we turnced the comoutor off. T wanted to find
ozt why wo wturred the computer off ana 17 we wers really short
cr eleetricel power, Trhen they told me we wore 160 amp-hours
vver the 200 amop=tours cushion, I nlnost went throwsn the
cverhead.

I think I'd 1lke io have had a 1dttle more dinformaticn from
the ground con the status of cur eiectrical system. The main

batterics--T have o comrent on them, They started out with

a charge of asout 24 volts and progressively decreased to the

nt where I wes a hair corncerned atcut thom.  They pro-

greased down Lo the 2209 reading and began te shade lower

than that near the eng of the mission. T was using the paral-
zx tc be gpure I kad a satisfuactery reading on the pages cach

time. I noticed they decresassd down to a Tlnimum of 22,49,
Mayne 1t sot to 22 but it was zetting rear the ond of the

mizcion.
dz, ha! HMHaybe 22,49

Just the way I'd lean my head I could et the reading the way
I warted i1 Fa, ha! The gquib batteries--cur electrical
bricfirg T theught, was wvory cgccd.  Svoerything behaved just
the way ‘t?_ov told me,  Ths gcuib batterics slarted ocut pretty
high, ”'cunu 27 cr 23 volts, and thoy progressively decreased
in velt:
cvery Sime I ckhecked them they aiways checked out at about 9
a8 far as dne amps wors coneersoed, The adanter battericg--

T was zlad we'd had trhe brieling or ther because T realized
that kneses oo the duanP” “nt* ‘rizs wore in overaticn during
the laurnch wh the left stack am-
meter up around 27 or 2& amps, ani we h 1d a reading of arourd,
T belisve, 14 amps on the right one., I didn't alerm Jim with
this in erht orn hocause it was sti1ll below my cut-cf point
ol abouwl 30 arps or so. T Zelt that it was dus to the knces
in the aaaptor batteriss causing urequal Loadings of the

raiz hatteries with respoct to the adapter batteries.
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Hold it. I want toc make scme comments about the electrical
system and the power as we used it. When we powered down,

we turned off the ac power, the CAMS power, the ACME bias
power, the rate gyros, the horizon scanner, the IMU, the
computer, both FDI's, and the attitude indicator lights. We
operated with as little in the way of cockpit lighting as we
possibly could., Tt got less, and less, and less as the flight
progressed. In earlier orbits we had all the lights on in
the cockpit--the over, the middle light, and the two side
lights. Then for the nighttime passes, as the flight pro-
gressed, we got around to using the red lights., We finally
got around to making the nightside passes generally with one
red light on or one white light on, as we got more confidence
in the spacecraft, I think we save gquite a bit of power that
way. They were surprised that we were 160 amp-hours ahead,
and T don't think that we got that way by accident,

I've got a comment to make on that., We were both watching

the loadings, and I could read them a little better over there.
We started out operating around 14, maybe a little better. 'The
reading on the combined amp-~hours slowly decreased down and
near the end of the mission, we were down to 12 or 1% amp-
hours on unpowered down cenfiguration. That was as low as I
saw 1t go, down around 12.

Another thing that we did was that when we weren't actually
planning on transmitting on one of the radics, we were always
putting the mede control switch to INTERCOM, which would then
cut the transmitter off the line. You ¢ould actually see the
ameter go down a little bit. So T think that by really
powering down the spacecraft and getting all the non-essential
items off the line, we helped curselves a lot, We got this
160 amp-hour cushion because we really worked at it, not
because it just happened like that.

This takes a little diligence.

Yes, not because it was a miscalculation on the guys who were
planning the fllight, but just the fact that we really worked
at keeping the lights off, keeping the radios off, and keeping
those little bitty things down. You know, you only have to
save two amps per hour. We ran on a single sult fan almost
the entire flight, except when Ed was getting warm when he was
sleeping we had to go to two sult fans,

Right. When it got so uncomfortable that T couldn't sleep,
we would go over. We really didn't do that too much.
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Wo, we didn't,  We wade a real effert tn weer the electrical
load down., T think that it scert of showed up there towards
the end of the mizssion when we really bad enough apare power
te run the I through the luagt day--uonlessly cf ccurse, but
at least wo ran 1it.

4.7 Comoute

Irn the Zeauncl we had the corputsr in ASCENT. Z¢ was reading
cut the errors durirzg launck. T oread out the rates which

o}

didr 't requirs any information Irom the computor
T was reading out the luck of errorg most oF thoe time.

Lack of srrors, right. Wny don't you discuss the error
status.

T thirk we discussed it earlicr, and I'11 just go brielly
throust it, We didn't have ary crrorg that I feel would be
worth rexcating curirg Stage T. At guidance initiate we got
g "ull-gcalo=dowr dindication, Fig drdication I had ween told
was Talrly routine, arnd 1t appoarsed routine to me too, as it
began to stoer into zero and stocred risht on dnte verc,  As
we arproachad ERCO, the evror started te Inerease a little
bit and Increased ouwt to a 3ittle Jess thar a degree in
zitch-down on the srror nsealo. ;\sidm fTrom that, wo didn'l
have, as Tar ag I car geo, any other orror Lnat was worth
talking avout durding launch,

Okay, at S=ZCO+20 the IVI's counted up as we scparated, rclled
arcund, and ¢id all thoe maneuvers we were supposed to.  The
IVI's actea as they should, When I goet turned arcund and was
Taced Lowuard the spacecrat™t, T was in 2 hurry te get all thasc
things done. 1T started thrusting, and I went Trom Ascent to
Cateh-iIp, and then hit the Sitart Comp button. T lost a couple
o Pt/sce here, but this was sort of insignificart at the time,
The ITVI's counted up in the Cateh-Un Modo and they oporated
preperly throughout the rest of the chase phase of the missicn,
We wore gotting the <ind of infTcrmation that we rneeded right
thepr: early in lh“ [llDAt Ed Tad 2 puncrked in, and it read
cut at 30 1't/ac think he saild sarlicr

Yeg, I picked that up later on bocause T waarn 't even con-
rerncd with it, since we had z good orbit.

Cnee we had a geod orbit, thet kind of information wasn't
that irpertant,
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Do you want the IVI readings at this time?
Yes, you might just as well read them out.

The IVI readings at the time we decided to read them--at
zero, zero, zero on the attitude indicator--20 forward,
right 11, down 5.

The attitudes weren't really what they should have been,
because we had a good insertion, and we had to go right then,
and we had to get turned arcund and get at that booster. 1
didn't fool around with getting the spacecraft at exactly the
right attitude to read out the IVI's. I thought that was of
academic interest. It would be great for post-flight analysis
but it wasn't going to help the flight at all, So I didn't

do justice to those things. I'm sure that we can go back

and resurrect this thing to find out exactly what it was. It
wasn't very meaningful at the time. The orbit maneuvers con-
gisted of really just chasing the booster around and reading
up the IVI's as they came out. We received all ocur updates
properly. We got the computer on and got it loaded. The DCS
updates were going 1n, and they were getting verification on
the ground, One time I remember we didn't get the DCS light.
As a matter of fact, they sent the load up again, and we still
didn't get the DCS light. They verified on the ground that it
was going in,

Well, the funny thing was when the computer wasn't on we got
a DC3 light.

The DCS 1ights came on when they get set up for the TX and
send out a real time command, too.

Well, maybe the TX when they sent up--they kept telling us
that they got a good load in it and I had no light. T really
didn't quite belileve them.

Neither did T. As a matter of fact, we had it verified at
the next station. :

Okay.

And that's where the onboard computer thing ends. I might

go through what happened to the thing. We were over the
States and had the onboard computer on for getting a new load
in it. T got just about over Florida. He said, okay, T could
turn the computer off. I turned the switches off and nothing
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o, e oo light stayed on, avdg T der't evern thiok
: He:y 11 didn't. Bo

haopar
the mallurelion light come o,

T said, "We that's intercoting thot the darn thing doesn't
e ool 8c we 2licted the IGS wower off ond Sack on auickly
and to ther o the sround that it dida't leok like T could

-

ot tho commu 1 nnd ctay ol

I Thirk yeou teld theom you thcuaht yvou had a failure in the
gwitch.

Yeg, T told thoem 1t 1o 1o me lize I oprobably had =
failure in the GH-0FF switch or the 0N=QFF awitching funciicun,
And they sald okay. 8o I said, "What do you want me to do
here?” T knew we could always turr il OFF by turning the IGS
OFF, tut I wasn't tco keen t. 3o they said, "Starnd uy.
We're golng Lo have the expeorss check ’t." So we flow on

out of comrunicatior with thome T think they tulked te me
cver Sormada too, tut nothing of suceh fmportarnce,  They said
te starnd oy they wore gtill checking it. Then we got cver
Tanararive ard I got this mossase to turn the switch to the
ON pesition zut te turn the co power te ACME, which w golng
to power down thoe computer wheothor wo wanted it to or not,

It woe a voleo relay station but we weron 't gotting the volce
relayed. We wore just getting a message sont up from gomebody
an the ground, I'm gquite sure we didn't have any controllors
at Tacunarive. 1T con't roally krow whe was talzing to me.
Probably some COM TRCHL  So, not beding able Lo discuss the
thing with ther and not srowing what the stotus of my total
clectrical power was at the Lime, T wornl ahead ard turned
them off. The comp ligdkt or the malfurciicn light came on,
and thern it sort of got dir and wont ocut. Then T sord of
Tigured, that's the erd cof the ACFI. 5o wo put the thing
back on over Carnarves and hack off apain, and it weuldn'<
come on. It was dend, of courss. S¢ that's the 1iTe story
cf the computor, en wo played a2 lob of games afterward,
trying te meke 2 dead mar come back to Lif T hawve nothing
else on the compuler., T sure wished I'd hawve had it though.

noer tng

G.58 Crew Station

uOP+Tf]g ard displays--ckay, I'1l talk about thal. The

$o0 Tol mnled la all, cperated prooerly--came on in the
rroper cclors, and punched of £ and everything, The ovent
timer operated nropesly.  The IVI operated properly.  The
flight director indicetor operaled oroeerly. T would lixe to
discuss the GLV fuel and oxidizor progsure gages here for a
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minute. We got about a $2% million vehicle, I think, that
depends almost entirely on a launch. We've got an onboard
manuael detection system, or something like that.

Malfunction detection system.

Malfunction detection system. An integral part of the
malfunction detection system, is the fuel and oxidizer pres-
sure gages, for both the first and second stages. This is
one of the abort criteria. On the scale of these gages down
below the glass is a beautiful, beautiful set of lines and
numbers and hash marks that are wrong. They updated the GLV
information and found ocut that these things were in error by
quite a bit. HNow, to take and fix these gages would have
taken a couple thougand bucks. I don't know exactly how much
or how long, but would have taken a few dollars. Instead

we decided it would be simpler, cheaper, and a lot quicker
to go ahead and paste some paper decals over the top of the
glass. The parallax with these things is horrendous. The
decals were pasted on over the top of the glass in such a
manner that they completely obscure the inside-the-glass
readings. They also obscure the center needles which are

not only the clue to what the tank pressures are, but a clue
to whether you have any APS power, which is also critical.
When you cut these things back so that you can see the in-
side needles, you see the inside gage too. T think this
nickel-dime fix to our multimillion dollar vehicle is ridic-
ulous, I think that we ought to get those inside gages
painted the way that they're supposed tc be painted. T think
we ought to end this Mickey Mouse gage routine right now and
get going on GT-5's fuel and oxidizer gages for both stages.
It's ridiculcus the way they are right now. The altimeter
worked as advertised. T menticned that it went down and bhack
up again at around 100 000 feet. The rate of descent seemed
to be all right. The accelerometer was okay. The switches
and circuit breaker panels--I had no comment. We knocked a
couple of switches and circuit breakers off during the course
of the flight, We always caught them and got them back on
quickly, or maybe we didn't get them back on gquickly. We

got them back on quickly enough because nobody ever said much
to us about it. They commented one time. Two times, T
think, they asked us if we turned scmething on or off.

I remember that. One was over on my side.

Was one the A pump on the secondary loop, or the B pump on
the secondary loop, or did you turn that on?
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wWhise Mo, T thizlk cre of ther was up there, and I Torget how we

AeDivite Meybe wo just tummoed it., Yeg, thoro wasn anclher cne over cn
vour right-hang 3idoe ard thore wore o ocouple of them in ihe
conter clireuit sreakor panel, ") > time T oanew I bumpaed cone
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) The mirrors were fire, ard the

ng a real life saver. T can't recach the of
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0

Tis swiaw HABWO T,

T

pet sere long arnms. lig, ha!

ooy rush,

HMeDivitt Yea, but you don't bave to resch over and get those switches
»
all on the loft-hand side.

wWrkite I Pound the

zlo gtiecl waz guiie usaful for unsiowing
items out " X

White t wes ~cally good thore, T used that cvery time wnen T
I %

HeDivitd cgquinment. Ckay, Jignting--de you wani

Fas

ot
3

W ite Okeay, think that the lighiing, to me, was surprisingly
gocd. I think thal ai cne Lime there was apress toe put two
white lights on either side on the instrument panel., T
think the lights on the instrurent panci should remain ust
a2 they are. T think we used the red lignt mieh mere than we
uzed the white Ilight. There wasz quite a bit of time whern you
had to ao 2 lot of out-tho-windew operstlicon st night arnd you
anted to have sorme refererce inzside. The red light doesn':
geer to destroy your night reforcnee at all., 5o I thirxk the
ingtrmorent lights, the ftwo or sither zide acove the panel,

re satisPactory, I alsc thoughl the deletion of The red

light in the cabin ligkt =nd the S‘-_l_'“-“t"ftutlili". o[“ 8 orizght

w}ti‘LD light was certziniy good., There were geveral tires
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vher I wanted to get a reading on something right away, and
I didn't want to fool arcund with dim lighting, I would
switch on the big bright light and I was almost always able
to get good resdings. Now when the sun was really bright
in your face, there was a pericd of time in which your eyes
had to adjust to the instrument panel vefore you could make
the readings. I think you could put spot lights in there
and not get by that problem,

MeDivitt  That's exactly what I was going to say. Lights aren't going
to solve that problem.

White Ho, it's just plain bright outside. When you lock bacx in,
even though you have your lights on, it's fairly dark inside.
I perscnally wasn't Troubled by this very marny times during
the flight., Were you, Jim?

McDivitt No, I wasn't,

White I didn't feel that was too bad, So, actually, T felt that
the lighting, although not abundant, was adequate., I think
the actual lighting of the instruments would certainly bve
nicer if we had individual instruments lit up. Oh, one
thing-=-several times T would like to have had a flashlight
in there, something where I could direct a real beam of
light, The 1little side lights, I thought, were close to being
useless. I didn't use my little side light, the auxiliary
light, very much at all.

MeDivitt As a matter of fact, I didn't either.

White Very seldom. I think that if we're going to have a litile
guxiliary light like that, it cught to be a lighta--

MeDivitt Tt cught to be a big auxilisry light! Ha, hal

White -- & directed beam. Thie goes right vack to something that
we forgot to point out in water managermert., I think we
ought to peint it ocut right now loud and clear. I think
that we have to have a system in which we can gage the water
outflow., I think the medical people feel fairly strong about
this also. T know that I restrained from drinking hecause
I didn't want to drink all the water out of there prior to
the end of the L days. I got a feeling Jim was doing the
same thing.

MeDivitt That's right. I was dolng exactly the same thing.
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I think it's I'UQ tvlve that T some method of measuring
this Thing @oelore wo try to Tly nnother long curation £

Whnite 2 white ligrt on the litile uwlility :ight was nol sstis-
factory., We tried to lock Lo see 12 woe ecoculd find out what

Fad 1n the cacirn bottle--

i

MeDiwvits Wator tuank.
White Ard wiasn 't satislactory, I think we ought tc hove some
Ty aoretoring system which would enable us to aciually
detorming the wator that wo've ulilived, and in some way konow
that wa 're 3@t ing it out of the adapier. I den't xrew. Ve
need to locox dinto tho wioio water metering system, which is
non—existenﬁ, and see 17 woe can't set some wind of systenm.

VeDivitd Vo xoow svern 10 we can'i w osorothing that they cnn pipe
irtoe the soacsera’™, at very ilcast we cught to TH the
pressurant prossure down e the ground and tack up asain,
or sorething, and get soms sort oF calibration curvoe--

white oo that woe'd know what we have rewaining in the adapter.

MeDivitt We could av least call the wzople down at the ground srd

b - i o 11t
gay, Hdow much water do we nave 1e”t?

Walte That's rizht. And T trhink we cught to e atle wo toll what
GUr sotile kas Inglan of 1v In Lthe spzoecrait.

c they'»o reglly two separate things, T lhinx
you've got to xnow the total weter that you've
the rate that It's going down., T thinx The
trat ®d's poinulnﬁ xit o is that we der't even
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have any way of telling what the water supply 1s in the space-
craft, The first clue that you get that you're out of water
is you Just run out of water.

The lighting cr the wator management panel I think is just
ancut norn-existent., You car gee it in the daytime. 1If you
know the position of the switches and znow where they're
suppused to be, you can make sure they're located properly
and cr. the proper indicatior, but I can't read anything down
in that area at night. The lighting is very pcor in that
area.

One think that I'd like tc comment on here, a little bit,

is that amper light that T insisted that they put on the
Preheat-Flush switch over back of the water managemernt panel.
I felt it came in real handy., Two times during the course
of the fiight I left the Preheat switch on after I flushed
it for short perleds of time 4o make sure we didn't have any
ice left in the lines, I did it on every occcasion, but twe
times the thing that calied my attenticn to the fact that I
still had the thing on, was the fact T could see that orange
light~-anber light--shining up between the fcood box and the
frent of the spacecraft. T could tell that I had ancther
light on in the back.

And so I think the left panel, center panel, right panel,
pedestal, and conscle are rnot 1it abundantly, but are 1it
what I'd call adeguately, and perhaps a little marginal in
sore cagses. T had no difficulty in reading the degigrations
on the switch-breaker panels. T think they were lighted
adequately also. I'm not golng to say they're lighted well,
pecause I don't think the lighting is real good in the space-
craft., The water management panel isr't lighted properly.
I'm not sure we really have tc have it lighted too well.

The utility light, I think, as they are row, are very clcse
tc being uselegss. TIt's like taking a match and tryirg to
use it to fird your way arcound. It doesn't provide encugh
light. From time tc time T would have liked to have had a
light which had a little strornger cutput of light available,
sc that I could--T several times wanted to Llock behind my
seat for things at night, ard T'd like to look down into the
area in the water management panel light.

Yes, I think procbably the wattage on theose bulbs should go up
in order of magnitude to make them effective.

CONFIDENTIAL



Wiiite

YeDivitd

white

HMeDivitt

vhite

FeDiviut

WeDivith

MeDivitt

White

MeDivit

CONFIDENTIAL
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Yes, we put a few times up there--

I couldn't read those things, which were the only numbers
that I really was interested in at all.

LOOK - 2+38 — Chute 12+33% — The only two that I thought you
really needed were those two. T put them on there. I didn't
thoroughly believe Gus when he saild you ocught to take the
thing out, throw it away, and leave a hole in the instrument
panel, But I'm inclined to agree with him right now. You
ought to take it out, throw it away, and leave a hole in the
instrument panel. But honestly, what I do think ocught to go
up there, is a good digital clock readout.

I don't think an analcg clock in that pesiticn would do you
any good though,

They both have a high degree of parallax.
Yes, the parallax would make it useless. I think if it
goes in there, it ought tc be digital.

Yes, a lesecond clock.

I'm not really sure that we're going to get a digital clock
in because of the complexity and the weight, and all that
Sazz.

Let's talk about the clocks right now, Jim.
Okay, let's talk about the clocks.

I'11 hit mirne, and then you hit ycur, and ther there should
be a conclusion that we could come to.

Very good.

T think the clock on my side is unsatisfactory. I wouldn't
recommend flying it on another flight. It's difficult to
read. There are two hands going around, keeping track of
minutes, and sometime you read the wrong minute harnd. The
cne that's keeping your hack--it's easy to mistake for your
minute hand. The way the face is marked it's difficult o
read the minutes out. The hours interfere with each other.
The whole readability of the clock is unsatisfactory, and
the readability of the hands is unsatisfactory. So, I think
the clock is out in all counts as far as I'm concerned. I
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kwept wotching Jim's cloek over there, and I think T cculd got
a hotter Gresrwich mean time coff of his clock than T could
on mine on my s3ide of the ingirumernt nancl.

ey, let me comment on mine. I thought the readability cf
that Accutrin 2hi<hour cileocx was excellent. The accuracy of
it was lousy., It lost 4 or % seconds every day or more, I
resct it about every 24 hours. My Omega wrist wateh that I
had set cn G.m.t. never lost a secong, excapt I forget tc
wind 1t one day, ard it rarn down, t ztopped. FEa. ha!

T was puilty of the same thine.

But the Accutron clock on my side of the instrument panel,
that they vut con as sort of an afiterthought, was indeed a
firne clock as far as reagsbility. It didn't have any chronc-
meter furnciion tc it at all. It had stricily a seccna, min-
ute, and hear hand on it. It tolé you Guomet, and it didn't
tell you anytnirg else. It toid you G.m.t. in a2 way you
could read it. You could read cut the minutes, you could
read out the hours, and you could read cut the seconds. 1
really didn’'t have any trouble with it at all., It kad a
nice thin second hand which I find 4o be much more usefu
than those great big blunt shings with huge arrows on the
end of them. T hate to lose the chronometer feature on that
right-hand side, but I do think that the readahlliity of this
thing, as Tar as the G.m.i. 1s concerned, is so much superior
tc that other clcck, that it isn't even comparable.

I'm not sure that the chronometer function or that side is
really toc important.

Don't you?

Ko, I would be perfecily harpy to go ahead and take that out
and put a2 goed clock on thers in Greenwich mean time, HNow
I've got some further comments on--

I guess what you end up with is two clocks that arer't any
good. Neither cne cof ther is any good. You'd rather end
up with one clccex that was good.

Yes, the way it'e combined together right now, it's reslly
not too geod. I hacked your OAMS burn on my watch., T work
witk two clocks on my left arm, and it worked out reaX well
for me. T had elapsed ftime cn cne, and I had Greernwich mean
time on the cother. T used the elapsed timer as the one on
which I made my hacks., BSo I feel we got adequate backup.
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If one poops out, you can usc the other one to make your time
on. So, I think we should have a good clock to keep track of
the time in the spacecraft on the instrument panel. Now, I'd
like to get back on the clocks again, T think that elapsed
time is the only kind of time that we ought to have in the
spacecraft. I think that we cught to have a good method of
keeping track of elapsed time. T think probably a 10-hour
clock that keeps track of each 1O0-hour increment that you
pass to a high degree of accuracy, 1s the kind of clock that
we need. T don't know what we're going to do about wrist
watches. Maybe they'll design us a 10-hour wrist watch that
we can wear. I don't see any reason why they can'i. They
can design l2-hour ones just as easily. We're going to go
this in Apcllo. We should face up to it and go ahead and
spend the meoney to get ourselves a proper timing piece of
equipment, and get our ranges and stuff operating on elapsed
time. In long flights this is the kind of thing that's

going to be of interest, Tt was confusing to me, to tell

you the truth, to operate on Greemwlch mean time and elapsed
time throughout the flight. I was constantly adding and sub-
tracting. They'd call us up Greenwich mean times and I1'd
want to convert them to what T was using on my flight plan.

I found this a great inconvenience,

I concur with what Ed said. T ran the whole flight plan using
elapsed time except for the times where they called a specific
G.m.t. to perform a function. I did it off of a l2-hour face
wrist watch., I added up all my l2-hour increments and came to
whatever I wanted., If I had something like 83 hours and

15 minutes, I had to figure out that that was six times

around the clock, and another 11 hours, and another 15 min-
utes. Obviously, not the best way in the world to do it,

but the only way that was practical from the standpocint of

the flight plan.

Well, to tell you the truth, Jim, I feel sirong encugh about
that elapsed *time that T would be happy to go with that type
of a system of timing, and Jjust go ahead on elapsed time all
the way and use 1l2-hour increments. They would call up your
time and elapsed time, and use your own clock to keep track
of 1t. I felt it was simple cnough also to do it in this
manner, But I feel that this is inferior to having a good
elapsed timer and 1lO-hour digital increments.

I tell you I hate to see us get involved in something where
you've got a clock that's so difficult to read, where you've
got to add up twelves and--
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New, you'ro on the other side of the fence nowl

No, I think that we ought to do things like retrofire time
and that sort of thing in a standard time that you can use--
some thing like Gomaot.

Well, you really nesd--clapsed time. I we had clapsed time--
If we had a good elapsed timer onboard the spacecraft, I
would say that there's no doubt about it. Blapsed time.

T think we ought to start working on it right now,

Elapsed time is the way we should go. T don't think that
with the timing systems we've got available for the Gemini
that we want to go to elapsed time for the whole mission,

Trying to get cur data back from this flight 1s going to
be a horrible mess because of those twe timing systems.

I know it. I agree. Before we launched, we knew that we
wanted to run it in elapsed time, and there wasn't any doubt
about it.

I think maybe il we make the point strong enough, maybe they'll
get busy on it.

You're right. We'll get going on it,

Okay, why don't you take the checklist cards, Jim?

The checklist cards. We had two complete sets of cards that
were broken up into two groups. We had the launch, insertion,
Mode IT and Mode TIT aborts, EVA, the suit check, and all the
things that we were goling to use in the first five orbits of
the flight on une set of cards. We had another set of cards
from Preretro checklist down to the postlanding and emergency
egress,  The cards ineluded all the pleots that were needed

to do all the retrotfire, and toc make corrections to take care
of all the non-nominal things that might happen to us during
the retrofire. We also had in this group of cards a card
that we used to contain the final retro information such as
with OAMS or without OAMS burns, time te reverse bank, and
all the other things that we had. Tt was a format, scme-
thing that could be easily held in our hands and was actually
used during the launch, during insertion, and during reentry.
We actually had these cards out so we could check them off.
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I thcught the only thing we would have cut during these twc
critical busy periocds of time were these two easy-to=hold,
easy-to=cperate, hand-held card checklists. The rest of
the stuff was all stowed away.

We got every checklist that was required to make the space-
craft run on these two sets of cards, which together were

abcut % of an inch thick.

I feel that we had a real workable sclution to the problem.
These things were the same size as those carried on GT-3.
They were much more expanded than whaet GT-% had. We had the
whole how-towoperate the spacecraft routine on these cards.

The preparaticn and availability of them-~is this from =
training standpoint. That is later in the brief.

Well, anyway, we actually received our cards at about 8:00
the night before the launch.

That's the thing that I was hollering avout the loudest not
to have happen, and it happened. I understand why it hap-
pened, Sut--

We had so many changes in the flight plan, and nokody was
working on turning this stuff cut. Our time was so filled
with cver-all training and the charge in flight plan that
we Just 4idn't have time to go--. We did rot have time to
go through the checklist over and over. When we did go
through them it tock too long to get the thing back to us.
Dick Benscn came down to the Cape and did an absclutely
marvelous Jjob, T think, in getting these things turned out.
I think he 4id, too. I think we all owe him a real vote of
corfidence,
That's right. He did an ocutstanding job.

I think the biggest confidence builder that you had, Jim,
was when we started getting these hooks.

That's right. ©Sheoot, I was worried about us getting ready
for the flight because I didrn't think we would be able to
get all this stuff together. Finally he showed up and really
went through it, but it doesn't change the fact that these
checklist cards and data bocks didn't arrive until 8:00 the
night before the £light. We had a few changes that had to
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be made. I gueas I went to hed about 9:40. Dick Borson
ard Martir Millor wers still in our conference room laking
¥ iro oour teoks,  Bo a lot of thoge things we didn!
til woe flipped them out in flipht. I think our data
¢ had them Izid cut, couldn't have beer botier.
Well, T shou.dn't say that; there is alwoys room for im-
nroverent,

Teo, T think we could organize them a [ittle better for
utiZity and vee. We had sc¢ many charpes in so many things
that get put in at the ernd. Tt got so that they were put
1oodn a2 bit ol a helter-szelter manner, but certainly they

were easy to finad.

Well, T den't know., T was really aquite pleascd with the
cuteona, T think that the generzl arrargerment of cre datn
bock and two-=whatever we ought to call those cther Locds--

what did we call those other books?

Two ZExperimerts and Spacecraft Procedures ard Flight Plarn
Bocks--

Two procedurss and one deta.

Yea, two precodures bocks and one datz bock. Ore thing T
would have charngod=--1 would heve coxpanded the Plight glarn
and made mayvbe two or threo times us many pages as we did.
wo could have written =211 the retes right in 1t and had
ernough roor to make i1 intelligikle, Becauss it turns out,
that's where we really kent all of cur notes,

Yes.

Aight on the flight plar,

Avout the way they had it initially was protty good. Maybe
that's a little more thon we nced, wut--

N, T don't think it is, Ed. T think that 1s the way it
gshould ke.

is 15 a whole hour on ons page.

Really?
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Yes. So later on you see, they went from 1 hour down to
6 hours on a pege. Maybe if they cut that in half eand made
2 or 3 hours on a page--thls is probably about tThe--

Two hours orn a page for cur flight would have made %0 single
sheets or 25 double pages. That would not have been bhad.

That probably would have been just about the right length.

We'd have gotten a lot more out of our notes, I think, be-
cause we found ourselves scribbling in places where it was
pretty hard to determine where you were.

The requirements to make changes in the bock after the flight
goes on is absolutely nil. BSo, I think that rings should be
replaced with something that dcesn't come undone. My rings
came undone several times during the flight, and luckily only
one at a time came urdone. It would have been a real mess if
any of these boocks would have come apart, because it would
have destroyed numerical sequence. 5o, I think scmethirg
other than rings ought to be used.

I tell you one thing I found--that size book and that concept
that we had, I think, was really gocod.

That was just the right size.

Iit's just the right size. Their sheets zre big enough where
yvou can write a 1lot on then.

They're easy to handle.

They're smz=ll enough so they're easy to handle. They're easy
to stow. They fit into the flight suit. When we launched, I
had both flight sets of date cards ir my right lower pocked
and the big data book and my procedures book in my left-hand
lower pocket. T had all the checklists right on my spacesuit.

I had one procedure book and both my cards.

And both your cards. So that between the two of us we had
all the data boocks right on the flight suit, which was just
right where we wanted them.

Ancther thing we did--we hand carried this equipment down to
the spacecraft to be sure 1t was there on launch.
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The mapsz, overlays, and star charts we should lump all to-
gether aloag with all the other junk that we cerried in the
date cuse,

Let's start with the star charts. That's easy. T Hhought
the star ¢harst was satisfactory. T thinx you used the one
with less stars on 1t than I had.

Yes.

I used my own one that T fly with all the time arnd T wus
guite nenpy with it., T think this is exsctly what you need,
znd I don't bvelieve you reed Lo overlap btwo times around,
but that wasr't for the chart.

Yes, znd really, the flight chart, the cne that was sctually
desigred for the spacecraft, was desiesned co that this
swiveling out-the-wiadow display fit on it. It was & cer-
tain size to take care of that and had a lot of dead snace
out on the edges. I would have rather seen the stars ex-
vanded more sc that we could tell it. We used twoe polar
plots of stars that were pat out for the Apcllo thing trat
we plcked up on our training. We actually flew with cne of
the training thirgs. I tocok one out of my brief case.

Those werer't put out by Anolloa. Those were pit ocul st our
request. Remerwker? We zsked lor a--

Yes, but I thought they came from the Apollo office.
No, trhey came from our own Flipht Crew Support.

I know we requested them, but I thought that's where they
dug them up.

Ho, they got them from--
Okay.

See, what they did is they added on 211 the Apollc naviga-
tion stars. They came from ocur own boys in FC3D.

These polar charts are really the cat's meow.

£11 those charts are pretty good.
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8o I thought the star charts sure gave us all the Information
we needed. The maps and overlays--I think we really ought to
cover the maps and overlays by the experiments. The mep with
the sliding overlay of the orbits, T thought was a rezl good
tool.

Very easy, yes.
Very easy to use, and I am sure glad we carme up with that.

I think also carrying pre-plotted orbits on the maps was also
useful and stayed pretty--

That's right. Right at the last second we decided to take
four maps that were glued back-to-back so we had two sheets.
They were on &z sticky-back which rmade them reascnably thick
and durable. One of them had no orbits or it, one had 1 to
22, another one had 22 to 44, and another one had 4L to 66.
You could lock through there, and you could get a quick ref-
erence of where you were going to be at a certain time. The
times did get off, but you were only off & little Dbit.

You can keep track of how far you're off.

You knew about where you're going to be. As Ed says, as the
time went on you could tell about where you're going to be
Just by knowing the correction. It didn't change much. So,
we found these to be pretty useful. We didn't really get to
start using them until the second day.

I didn't know you had them in there.

We tock them cut, I guess, one time when you were sleeping
Jjust for the heck of it and, my gosh, they started working
pretty well.

I used them almost exclusively once we got them out,
Yes.

We had a lot of other information onboard, and I don’t know
whether we should go intc all that stuff now.

Oh, yes, I took schematics of all the systems right out of
the GOH. T didn't ever have to use them, but I thought it
was worthwhile having them along. IEverybody was getting so
screwed up on the water menagement panel, and I took my notes
on the water management panel with me. I had & couple of
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MeDivitt I had what bappened when 1 put all thoce valves in a lot
different posltions. You znow, when you compare something
like “hat digital corputer with the wuter managementi panel,
vou certainly tnlnk the computer would be more difficult *o
operate. Bit alter the million conflicting descerintiors we
had on the water manugement panel, 1T think we all agree that
it was the worst in the spucecraft.

)

Towage
Waite Well, T guess L was the chie! stower ard unstower.
MeDivitt A1 T did wns teke the food out.

White I thought the stowage in and out of the cenier stowage box
was probably the eazsiest pluace to get in and out of.  The
boxes were easy to slide in und out, and the staff was easy
to put in anda out. I felt that the right-hard wing box was
tough to get in and out of. Getting ir to get the hags full
of equipment took a little bit of time. When I gob to actu-
elly stowing the refuse back in the right hand box, it was
easy enough for me ust to veach aver my letft shoulder snd
rut the items in withoul even turnirg around. It was preity
easy toc use as o tragh caen. ‘The stowage of the items of
equipment ir the foctwell, to me, was not objeciionakle at
all during leunch ard reentry. The ventlilation module which
was stowed on the left side of the right faoctwell was well
cut of my way during these times arnd oitfered no impairment
to me whalsoever. HSomething that was & bit of & surprise
to me was 211 the eculpmert we had In there that we were
not able to jettison after EVA, I knew we were in Tor a bit
of a proovlem with so muekh esuivmeanl. I Lhiink ithe slowage of
the miscellaneaus pleces of cgquioment underneath your legs,
pack up in the neel in back of the stirruap area, is pretty
good storags for almoust all of the locse ilems during [light.
Jim and T had the area just chucked full.

MeDivitt This was not any big surprise. Remerber how we were lalking
about how we were goirg to put 211 that stuff up?

White We were going to put a big refuse bap in there.
McDiwvitt  We declded that the most likely nlace to put these big items

would be back underreath the seat because we weren't going
to keep ocur legs back there. We never did get them back there.
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There was no possibility to put them back there once we
filled it up.

Yes, but even if we wanted to, I don't think there was any
big desire to put them back there.

It would have been nice to stretch but that's Just about all.
That would have heer from time to time.

That''s right.

I found that actually the thing that I appreciated the most
wag having a lower seat s0 I could zctually stretch my legs
out forward, then actually bhehind, and bending my knees.

Yes, I was more interested in straightening my legs cut than
bending them back more.

I couldn't have done that if they hadrn't corrected that seat.
I was able to get 1n and use the stowage in the refuse box
on my side fairly easily.

This is the rubber covered hox. Jim said his wasn't guite as
easy to get intec. I had to get into a certain position to
get back there, but 1t sure surprised me. I thought it would
be just about useless.

Well, I got things ocut of it. I got a defecation hag cut one
time, and I got another 1ittle bag out. T don't know what
else T had back there.

The right-hand box with the clamp lock was easy to get in and
out of. I stored things from time to time in there.

Yes, I found that the nmost useful storage aree that T had was
the right-land little velcro covered container right down by
my right knee. T kept all the slides for the cameras and the
miscellaneous little pieces of equipment in it. I felt that
was a very usefud container.

Ia that the one with the canvas cover on it?

Yes, I really used that one.

Yes, that was pretty nice.
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The periscope cantainer 1 dida't use muach 2t all., T really
didn't need to use it. I zept the blsod pressure adapler in
it throughout the wrole flight.

The left-hand aft food box actuslly had food in it. It was
pretity difficult to get the first niece oul. It was a long
rard struggle, but I firally got one piece out. Once T got
ane piece out, the rest of it was & real snap. They rad the
things taped together. I left the door open the whole flight
after we once unstowed 1t. I would leave o meal [loating

out so that when T wanted to get =z meal T would reach up and
grab the meal that was Tloating locse, I would pull the tape
ouxt until T got a hold of the tape so I could force another
meal out of the box. Ther I would cut the first mezl off
and we'd eat it. I managed tn get 211 the food oul of the
box without getiing out of my seat. The left-hand side box
had the film stowed in it and 1% wes casily accesslible. T
think the most useful stowage place that T had in the space-
craft was the little Volxkswagen-type bag that we had made up
and bolted on the center nedestal.

Oh, that wag a jewel,

We kept ouf checklists, maps, datz books, and procedure tooks
in it. When we went Lo sleep and had =z charnge of command
and we wanted to get to ore of the pieces of ecuipment that
the other guy had, we almost invardiably stuck it in that
little pouch. I reszlly think the most useful thing that we
had put on thaet spacecraft were those little pouches.

Yes, I think the pouch could even be made a litile il bigger.
I think 1t could, too.

Then it couwld recelve a llittle bigger item and perhans tave

a little more volume that it could expand out to. I thirk
that it was 2 very useful item. We used that as storage arec
more than any cther.

That's right.

I vsed the long, khakl refuse bag on the gide for various
things, but the main thirng I used it for, once we gol the
flight going, was a refuse can. I would put a1l my refuse
ir there until I got & {full caontairer of it. Then I would
packape it up and put it back in the right-hand box., I
thought it was very useiul.
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McDivitt I used it for all kinds of things. I stored your Mae West
in i1t, and I had some of the camera egulpment in it wher we
were doing EVA.

MeDivitt When I got all the good pileces Tlshed out of it, T finally
started putting trash in it.

White We both have an interesting item on this., Well, I emptied
mine out all the way, but I think you entered with it full
of trash.

MeDivitt I reentered with that bag full of trash and it didn't tear
of'f.

White It was in pretty good shape.
MeDivitt It was light-weight trash. Papers and thirngs like thet.

White I have a comment on the other little trash bag. T rever used
it,

MeDivitt  Neither did I. I would get them out and I did not even know
where they were. Yes, I think it's just too small.

White Yes, 1t's Just too small, and T think that Volkswagen pouch
can be improved upon. I think both right and left canvas
storage bags were very adequate and should be continued. I
think it's satisfactory just the way it is.

McDivitt  They could meke the wvelcro strips on it & little longer and
the velecro strips attached to the spacecraft a little longer .
so that it didn't have the big curls on the edge. It tended

to curl in and meke an opening. I never could get the thing
closed.

Belts
walte The belts worzed satisfactorily.
McDivitt  Yes, mine worked very good.

Harness

MeDivitt Harness. Okay.
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White The harness was satisfactory.
Life Vests

MeDivitt  Life wvests. Very gocod.

White Very good.

MeDivitt I might comment an those life vest. T never tock my life
vest off my restraint harness the whole time. It wasn't in
the way at &1l and T was amazed that I didn't pop them. I
always pop them in the similations.

White I was walting for you to pop one. But I wag surprised with
the ease T could teke them off and put them on weightless.
There's just no comparisor at all. Thket's an easy task.

Waste Disposal System

White I thcought the defecation bags worked as well as anything we
had., There isn't anything you're going to do to make it go
to the botiom of the hag when you use it. T think you should
be familiar with how to close the bag. I only used one bag
and I thirk you were a two-bag man.

MeDivitt T was & two-lhag mar.

White The stuff didn't float out of the bag or anything. I would
permit the thing to remain open while T used the paper. 1
actually used the paper &3 kind of a charging mechenism to
push the siufl on down in the bag. You know, like loading
the cannon. Then I gealed it up on top. There wss & tend-
ency 7or the fecal material tco be up on the stick mart, which
made the closing nct guite as nice as T would like it o be,
but T wag able to close 1t up all right. I broke two of the
disinfectant bags and I cut the bags. There were two differ-
ent kinds of disinfectants. One of them came 1In & bag in-
gide a bag, ard the other [ust came ir a bag. I was a little
susplcious of that ore, so I cubt 1t first and I thick you
did, too.

MeDivitt I 4id that to a couple of mine. T still thinx that those bags

break too hard. I hate to have to cut those things before 1
stick them in there. I cuf one and the darned thing floated
back out again and I didrn't rotice it. 1 had the bag just
about sealed up whern I noticed this thing fleating arcund in
the spacecraft. T had to push it back dowr in there.
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Wher T cut it, I got the stuff on me and a 1little bit around.
The two that I broke, that were contained inside the plastic
bag, seemed to work &ll vright. On the whole, I was satisfac-
torily pleased with the defecatiorn begs. T felt also that
the liguid was eagy to work into 1t. I think that's a =zatis-
factory system.

You really have that knack of kneading.
One thing, it is Jjust like olecmergarine was -- Hal Ha!
A 1little different in colecr. Hal Hal

Cne thing that I want to comment on was the toliler peper with
the darn wax job. I 4id not think the tollet paper was satis-
factory. It had a waxy back so that it was like the back

side of & Sears Roebuck Catalog.

That was not the side you were supposed to uze!

I know it, but the other side had such & small amount of ab-
sorbency. This is why you always used so darn much paper,
Jim McDivitt. Ha! Ha! I found that the tissues we carried
in the little contalners were very satisfactory for the pur-
pose. I think they can leave the paper ocut of fthose bags and
provide us with adequate tissues. While we're talking about
these tissues, let's go intc the container.

That's right. The container.

Yes, the container failed. Both of them failed in a similar .
menner. We had tissues just loose. They were tucked in
around the spacecraft.

The zippers that went around these tissue beg holders ripped
out completely., Actually, they just separated--almost imme-
diately, as soon as we tock them out of the hag.

And both in a similar manner right off the bat.

So we had & bunch of tissues that were not contained in
anything.

T think the containers were very good containers. The method
of dispensing would be fine, but they all fell cut the side.
That's the way I used mine for the rest of the time. I used
those tissues for all kinds of things. I cleaned my window
with them. I cleaned the camera lenses with them. I cleaned
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my visor witk them. I got my visor so D1l of galt spray.
Jemember when I got thet salt spray all over them during the
VA and my visor was dirty? I cleaned everything all up.

I substitubted 1t for the toilet peper in the defecation bags.

I think this is znother thing T am cerftainly glad we regquested.
We started out by requesting lenz tissucs, and ag It snded

up, this is what we got.

MeDivitt We warted one little bag and ended up with two big bags, and
I thiskx we could have used ancther one.

White I vsed every bit of mine. I think I could have used them
more proverly 1f T naed a good dispenser gystem. I1'd grab too
mary.

McDivitt  Those big tawels weren't too bad, either. They're great for
sopping up the urine and stuff.

Wwhite Yes, they were grezt urine mops. If we had had 2 big splill
of some kind, that's what you'd want to use, because you
could uge 1%, it would dry oui, and you could use 1t zagein.

3.9 Bicmedical

HeDivitt We have already dizcussed this in great detail wiik the doc-
tors 50 T Shink we can go over it oriefly. The Medical Data
Fass Type 1 was wot an inconveanience., It goit the data down
to the doectors guicsly. I think it made them hasppy. It
wasr 't a big drag orn us. Medicel Datz Puss Type 2 was only
apout halfl of the Type 1. Ii wasn't pad and the doctors got-
some use oul of thet., The Tood evaluation was discussed with
the redics 50 we can just summarize.

White I think we should pat 2 kig gold star on the food. I think
it was one ol the most lwportant parts of the missiorn.

VeDivitl That's right. It was weally sood.
White Soth morale wise and Just keeping your strerngth up.
MeDivitt It was 2 good picker-uprer wien you felt lousy. The chow

tasted good. The thing I didr 't like about it--I think i
gave me a touch of the GI's.

White I think 1iu tended to loosen you up a little bit. T think,
now a3 I lock back, I would prefer to have maybe two of the
iters in one of those plagtic containers and two nard items.
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Gee, I thought the way they were mixed up was pretty good.
Sometimes though, you'd have four rehydrated and nothing
crunchy. One time T had one that was all crunchies, just
about. It had one drink in it. Every bag that I had, except
one, that had any form of an corange drink 1In it, leaked.

Mine started leaking too, az soon as you rmentioned it.

I only had one other bag that leazked, or maybe two other bags
that leaked. I think that the rate of leakage was just un-
acceptable. I think those bags are going to have to be fixed.
No toast.

We didn't cpen up the toast.

Well, I ate that one thing of cinnamon toast.

I ate the cinammon toast because you discovered that it had
a coating on it and it didn't crumble so much.

I guess there was only the one cinnamon toast.

Over all, T thought the food was good and there wasn't too
much of 1t.

That peanut stuff also kind of crumbled.
Yes.

I think we ocught to include more meats. I think the bacon
was outstanding.

Oh, that bacon was absolutely great.
I could have had that every day.
Ed doesn't even like bacon!

T could have had that kind of bacon. That wes kind of a
smoked bacon.

It really was good.

When I ate it, I got to thinking that I don't understand why
we don't have more meats in the smoked capacity.
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That's what I was thinking--smoked beef and smoked barbecue.

Yes, that's very good tasting and it's salty. It makes you
drink water, and drink water 1s what you should do. But I
think we ought to look into some of this. Another comment
too, is that Jim had thrown the sausage out prior to this
time and the sausage that I got was a completely different
breed of eat. It was in one of those water bags.

I never did get any shrimp.
day's meal.

Boy, I bet it was in the last

The szusage was pretty good. There was one thing that I
didn 't eat and that was one chicken bite, because it coated
my mouth. I actually ate two or three of themn.

The only thing I didn't eat was the bacon and egg bites,
either.

I think if T had my druthers, I'd take bacon.

One of the biggest problems on the whole flight was the lack
of sleep. I don't really feel that I got more than 6 hours
of good sleep or even 6 hours of medium sleep in the whole
100 hours we. were up there.

I think if T estimated my sleep time I might estimate more.
I got that one % hours. That was good.

Ed had one real good one and there were a couple of them where

I didn't wiggle around for about 5 hours but never did I
sleep more than 2 hours.

You weren't soundly asleep.
I just sat there and I rested. I had cne 1 hour period right
there at the end that wag pretty good sleep and I had another
good 2 hour period.

That mike was one of the reasons we were getting poor rest.
I think there were two reasons. ©One was the radio was feéd-
ing into ocur headsets zll the time during the first half of
the flight. The second half of the flight we had the darned
OAMS thrusters going so much--RBANG, BANG, BANG, BANG, BANG!

I was Jjust tceco hot some of the Lime.
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Yes.

Early in the flight the ammonia fumes keplt me awake. The
Tirst time I tried to go to sleep they kept me awake.

T don't even know if they kept me awske.
I really noticed it then.

I think we really need a sleep period longer than the 4-hour
sleep periocd. First of all, we always fooled around and
never really got the sleep that we wanted. If we had gotten
a 4-hour sleep period every time it was scheduled we would
have been in great shape. I think we ought to schedule a
longer one on the order of & hours. Fd and I talked about
this earlier. What T suggested is that we schedule four
6-hour sleep periods, if there aren't a lot of experiments
that have to be done together. Where two of these sleep
periods come together, you can make that a dual awake time
so that the people could be up. As a matter of faet, you
could modify it In such a way that if you wanted two people
to be up at the same time you could really have three periods
during the day. You could take two of these b-hour sleep
periods and really make them sacred so that nothing could
touch them. Then you could Jjust take those other two 6-hour
sleep periods and maybe chop periods off each end of the
thing, in such & manrer that you'd be able to geb one good
sleep pericd and some rest periods in between. I think, dur-
ing a 6-hour sleep period, you ought to plan to be in a
drifting flight and not do any experiments. I really think
there ought to be one long sleep period with no radios and
no thrusters firing. Then you've got & real chance.

You might be able to put it in Horizon Scan.

Well, even then it goes THUMP, THUMP, THUMP, every once in
a while, you know.

I think you could almost do this by ear. If it was bothering
the guy you shouldn't do it. In my opinion, I think we're
pretty close to the same thing. T had originally teld Chuck
I thought that the L-hour sleep period wasn't satisfectory.
We should have one period of & hours of sleep, with another
rest period scheduled in there sometime of several hours.
This would be satisfactory. I felt we were really productive
when we were both up. I would like to see periods of time in
the day where each of the guys are up at the same time and
doing actual experiments and work. When you are working
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together like that, 1t seems you are complimenting each other,
and I think you get more productive observations. 3JSome of
the experiments require two guys. D-6 is going to require
two guys. D-9 requires two guys, and to adequately do it to
get the pictures we want, you Just need two guys up.

MeDivitt  Let me modify that position of mine even further. If you
scheduled a ©6-3 and then the other guy with a 6-3, that
would leave you & hours up together every day. I think that
might he acdequate.

White You showld also always try to schedule your eating periods
5o you aren't eating during this up time. You should sched-
ule your ezting when the other guy 1s sleeping.

McDivitt  Right.

White Go ohead and eat wher you just get up, and the other guy is
asleep. Eat Jjust before you go to sleep, and don't eat
simultaneously. Bat while the other guy is sleeping. T
think you should spend =211 the Lime, while you are up to-
gether, working on productive exporimentaltiorn,

MeDivitth Yes., I think you should keep these two f-hour periods in-
violate ard then male the olther ones rezlly flexitle where
you could move those sleeping pevicds around.

White If you gol tired you could go on and take k hours for sleep-
ing. If you needed it, you would go on and take longer. If
you only reeded 1 or 2 hours, you could go ahead and take
that. T didr't feel as strongly z2s you about being tired.
You said I was tired.

McDivitt You cormented on it & number of times during the flight and
also you locked like you were Lired.

White Several times I missed a rest period. I think we got fouled
up a couple of timez on it. T Aid get tired before I tock
that S5-hour rest. I knew I was tired.

MeDivitt You had that one really good sleep right around 89 hours or
s0 that really seemed to pick you up.

White It helped me & lot. When I came out of it, T really felt
groggy until T had had a few minutes to wake up. I think
this picked me up considerably and probzbhly this gave me a
little gain on you ag far as the rest of the flight goes.
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MeDivitt  That's right. During the time you were sleepling, I fell
asleep. I saved one night cycle out and wert to sleep.
Hal Hal
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wirdow,

HN

ahohave o
orly aln

Tt was kind of interesting since we were in free drift, and
they told us to go ahead and rmu a tracking task, Bul the
first one Trat T ran was Apolle mun no. 1, which was over
the Junction of the 3luc Hile and trne Wnite ¥ile in Llhe
middle of the delita 2f the Hile River,

This waeg identillcation ard acguiring 2t and seeing how well
the charta that you rad eguinped youo to Identify specifically
the landmark in corsideration.  The Dirst one T rad was the
Junction of ike 3lue Lile and tne wWolite Xile, and more specl-
(leally 1L wag o lilile diziard in trere, wnd it was the ror-
Therrmest €ip on the dsland. I rezlirzed as we came arpund
that I was going to be in vreitty goed shape in This Tree
drii s to be able to see the targets. &5 we came arourd, I
locked ocut in the zenera! direction that I had heen insiructed
Trom the ground, and thre irst thing that I noted was the
major Xile coming dowrn So the 1nuer°ect10* I was atle to
Tollow il pretiy c¢learly down 1o the intersection as we got
rougaly 20 cr 29 deﬂ“ees from the verticai. I was abkle to
oick ap wne Litile dislasd Teodhe Gunction of the Walte and
Hile River, and I was abvle to [ollow 1t all the way through
as we yaSaed over. As we gob to ihe 9@3 point overnead, 1t
was gulite easy Lo brack witkh my eye. T wasn't acluaily
tracking i%. TIL was northeast ol my track 92 miles, so it
was really cuite far away overn wher I owas at the 907 poinwu.

I reported that I thought thils was a very good landmark, It
was very casy to see, and I felt if I had a higker vower
telescone, I could rave lracked it cuite adeguately. I
clazsed this Lardmark as heing satisfactory, and I classified
the crarts irat I had used to identify it for me as teing
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guite satisfactory, Incidentally, I believe that this, of
all the landmarks we had, was probably the easiest one of
them all to locate, being right out in the middle of the
desert, pointed out by two rivers converging from a major

river. It was a very good landmark.

Okay. You ran some more -- just Apollo landmarks. It wasn't
really a tracking task problem. Didn't you run one off of
Puerto Rico, too, or was this the only landmark that we

really ran?

This was the only real Apollo landmark I ran. I ran some

D= landmarks.

Okay. Fine, I think the next one that we ran was a border
pass on £l Paso., Or did you run on Tel-Aviv before that?

I'm not sure exactly the sequence in there.

Okay.

T think before that, though, I did run a series on D=6

targets 11, 12, 13, and 18,
Ckay, why don't you go ahead «-
Shall I discuss those?

Yes,

Ckay. 11 was Agadir, Morocco, 12 was Wheelus, 13 was
Alexandria, and 18 was Dhahram. They gave me all these
four targets, and I realized right away that I couldn't

possibly handle this many of them and do

some tracking on which we could use OAMS,
use pulse as a fuel conservation method.

it adequately.

‘This was the first time we'd heen given the go-ahead for

I elected to
T gelected to

try Wheelus and Alexandria, since I thought that I could
locate them quite easily, and that they were sufficiently
far apart to track adequately. As we came up on Wheelus
(T'd been stationed there prior to this time), I knew
pretty well exactly where it was. As it turned out, there
were some high clouds over Wheelus, and T wasn't able to
observe it, Number 13 -- I picked up Alexandria and took

manval pictures with the 200-mm Contarex.

S8ince I was acta

vally taking the pictures, I had to divert my attention a
1ittle bit to the camera, so I didn't actually look down,

and, T didn't actually see the airport.
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prior w trat time, and I did see it many times afterwards

as we pnassed over. The recommendation that I made from fhics
was that the targets should be far enough apart to allow
adegquate set-up, to go from one target Lo another. I thought
the updates were good, and the general Iocation of them with
respect to my orbits was good. And the next one is El Paso
Interraetional, Jim,

Okay. This was the first tracking task that we were going
to do with the telescope, the 15-mm movie camera, and the
Pixed 200-mm lens on the Contarex, We started cut with a
time of elosest approachk arnd a time we should have been able
to see the target. The only kind of identification assist
that we had at this time was a pilece cut out of a WAT Chart,
that showed El Paso International, and the world chart with
a gigantic scale on it. This made it a livwtle bit difficult
rom an acqguisition standpoint., 3ut later on we found that
tnese same two types of information -- the world map ard thne
small WAC Chart «- were sdequate for other types of targets.
The WAC Chart showed, of ecourze, the range of mountains just
west of Tl Paso and ihe White Sands and the Rio Crande River.
We came across Southern lalifornia, and I could see the
Salton Sea. I didrn't frack them, but I looked ocut the front
ard I could see the mountains of New Mexico and frizona,
And T saw a tunch of white vlaces down below us, any one of
whicn conld have been the wWhite Sands., If I could have
really plcked out the Wrhite Sands by themselves, and unfor-
tunately they were off the WAC Chart that I had, I thinx the
contact would have heen good eroughr for me to pick up E1
Paso, As it was, the only features T had that would have
been of greatv Imporwance were the river, which was the Ric
Grande River w~- and at that point was not very noteworihy --
and the mourntain rarge, which Trom the altitude of around
G0 miies or more couldn't be picked upn. I thirk that this
type of a topographical or geograrhical Teature, like a
valley or a mountain, is not adeguate for this kind of task.
Tou need a contrast in color as you get from the White Sands
to the suvrrounding decert, The Dest of all is a water-land
interface or border. As we came acrogs the United States,
I think we picked up Bl Paso just as we were over it, but
we werern't pointed dewn at the town., We were still pointed
down: at the town. We were still pointed welil out in advance.
The orly eclue +that we were over o1 Pasc was that T could see
the Gulf Coast. I krew That when I saw the Guif Coast we
were probably too far along to pick up El Paso. Rather than
Just serub the run, we went ahead ard made a run on a palr
of szand spits with a channel between them in the vicinity of
Corpus Caristi., We picked up a target well in advance, and
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as I started trying to line up on the target, I found out
that the gunsight had a light intensity and the gunsight

was inadequate for a daytime tracking task; because as you
pointed the sight down and had a backgrowd of clouds, you
Jjust absolutely could not see the sight, I didn't have any
idea in the world where it was pointing. When you put it

on the dark land, it seemed to be adequate, but I think we
can increase the intensity of the gunsight by quite a bit,
During the nighttime you can turn it down and the brightness
is just about what you need. We made this run on this pair
of sand spits, and the tracking task was quite easy. Now,

T just happened to pick something that was obvious to me and
tracked on this and picked it up while we got on at about
30°, until I got to the vertical, and then I tracked it out
to about 45° past the vertical. This wasn't a real tracking
task, in that I didn't select a target before I gol there,
But, I just stuck with whatever target I happened to be
pointing at and ran the tracking task., I think we Iearned
something from this pass in that we want to be very careful
about picking out targets in the middle of an area vhere
there aren't any good water~land borders; there aren't any
gocd contrasting colors. There wasn't & really prominent
Tegture that T could start from, that worked down to the city
and eventually to the airport. ©So, I think that on this par-
ticular pass, although we didn't get any pictures of our
intended target, we learned quite a bit from it. T don't
believe I have any other comment on that pass. Do you?

No. I was quite surprised when we missed El Paso. Remember
we thought, "Boy, this is one we're going to nail."

And the funny part of all this is that we had both flown in
and out of El Paso International Airport no less than a
hundred times. We were pretiy well assured of where we were
going and what it looked like. Bubt we didn't find it early
enough. We progressed toc far before I really saw the town,
and even then I didn't see the airfield because I wasn't sure
I was over the right town until I was over 1t., And then,

it was too late to look at the airfield.

T think that the point that you're making is going to be
well brought up in what I'm going to say next.

Okay. Why don't you -- you made the next pass, T think, on
Tel-Aviv.

The next pass was run number &, target 15. The information
I got was adequate to locate it, It turned out that this
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tarret iad the essentials that Jim wace looking for and mern-
tioned on hie last pass. I had a nice bhody of water. The
Dead Pea was a good location, and actially the city iteslf
wine located at the end of the Mediterranean, sco I felt that
landmark-wise, I rad a prebty good tarset to Lrack. T came
in and the flrst target T picked up was Jaffa, and I was on
it ro well tiat I decidded o go ahead wnd track Jaffa. At
first T had thought 1t was Tel-Aviv, andl a few zeconds later
T realized that il was the city 10 or 20 miles north of
Tei«fhviv., The reason I picked it up so easily is because
there was a 1ittle spit ol land that Jjutted out into the
water and it sat right in this 1ittle natural basin. 1 looked
down and I saw Jaffa and I actually saw the 1little round
clreular airport in Jaffa. I also saw Tel-Aviv, and T saw
the airport that I was really looking Tor, but I decided I'd
go ahead and track Jaflfa and take a few pictures of Jaffa

as we went over., You tave to realize that I wasn't using a
gunsipght on my side, and T was also controlling the space-
craft and firing the camera at the same time. So the track-
ing is probably a lifttle rougher than It would be from the
left=hand side. Dut T 4id gel a good Indicatlion of the
capability to track a target and bto pick a target .p, and

I think that I was qguite surprised at the ease at whick you
could track. T also concurred with Jim's conclusion that a
good promiaent landnark nrimer, preferably a body of water
somevhere to 1ail down your target, Is the most desirable
Teatirre. I also Teel thal an dmportant Lhing that the next
crew goldiy up could de would be to spend a lot of time on
Just plalr map stiudy in the 5dﬁ north 1o 5@3 couth, ard try
Lo pick v the prominent leatiures to wermii them Lo hecome
guickly adjusted Lo wial Lrey can see and whal Lhey can't

see down below, I think that a 1ittle concentrated map

ctudy prior to the Fligiit would relp a lot with the D=L,
Als0 a concentinated ztudy on the fargets themselves would
be gnite henelicial. This is something thrat we really never
got to do. The original 243 targetes were to volumirous even
to concider time to study each one, and when we got the inal
19 targets, it wamg pretiy late in Lhe light to he working
on an experiment that wasn't even on our fripghkt. Even with
the limited knowledze fthat we had of the targets I felt that
acquisition and tracking of fhe fargets was a lot easier
than I had thought it was godrng to he. T guess that's all.

The next farget that we had was T.ma Inbternational Adrport.
Here apain we had a target that was not a very prominent
landmark. The time of c¢losest approach and acquisition

time and the aiming angles were adeguate. It gave me a good
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idea of what I should be _ooking Tor and when I sghould be
looking. I used tle same maps again; T used the cutout of

a WAC Chart plus a great vig world chart., There was quite

a digcortiruity in the scale ol tlhese two maps, but I'm rnot
really sure that we couldn't have done the Job witi ‘ust
those two., I thirnk thaet what we probabiy needed was a world
map that showed a little more detail and a WAC chart that
showed a littie »it more arca. What we probably could have
aged most of all was a photograpr of the area. 4As I came in
across the California coast, I picked up the Salton Sea and
21 Centro, Juast below the Saliton Sea, and ther I knew that
Yuma was or the Colorado River, whicl should be a few miles
to the east of the Salton Sea. There was a nice big tend

in the Colorado River., Unfortunately, the Coloradu, although
it is a reasonably good sized bpody of water -- if ‘ust plain
doesr't show up that well, It was a little difficult to see,
but I finally picked it up. I saw the btend in the river,
The river doesn't actually gc through the town of Yuma, so

T started looking for Yuma, ard I did wander around a little
bit before I finally found the town. Then I was unable to
find thre airfield within the town. Wwhen I was [ust abvout
directly over the airfield, T picked it up. Lere is whkere

I think tre photograph would have been a lot of reln, be-
cause the mavp trat I had just showed a yellow Diob indicating
tre city with a cirele to indicate where trhe airfleld was.
It showed the airfield to be to the south of the town, What
T was looking at was a large group of buildings, the town
itsel?., Then as I went to the soull, I saw even more build-
ings and T wasn't sure whether the airfield was south of
that callt-up area. As 1t turred out, it was soutnh of the
main builbt-up area trat actvually had another large group of.
buildings south of it, T did pick up 1re airport itself at
Just about 5 before the nadir, and I tracked over to the
target, provably just at the nadir and just shortly past.

I nad the 1lo-mm movie camera going with the telescopic lens
on it. T had the gunsigrt on bright.. T used FPulse Certrol
Mode, T got right on the target and T managed to fly the
spacecra 't In such a manner trat the gunsight never deviated
from the barget by more than a half a degree, I feel, if it
deviated that muer», T Shink it was considerably less thran
that, DBut trere wasn't any great difficulty in the track-
ing task, ard T managed to control in all three axes and
hold the target ‘ust aboul where T warted it. Here again
we had a problem with the contrasling target; the water-land
mass was gulte some distance away, In this case, how far

is it from E1l Clentro to Yumar?

I dorn't krow, Jim,
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150 milen®
Yes,

It was a reasorable distance, probahly scmething on the order
of 250 miles or mayhe ornly 100 miles, but the problem was
that helween Yira and El Centro itkere wor-n't ary Identifying
masses that led you toward Yuma. And I had not up tili this
time locked down to try to find where tie Yuma airport was,
because we'd beer. saving fuel. So, this was the first time
that I'd seen Yuma airfield from crbit, As T get intr the
next tarpget, T trhink you'll see what I'm leading up to.
Having a irst look at a target like this, beirg able to
identify the city, but then essentially wasting time hefore

I found tle airlield within the city, I think, cost some
valuable time and consequently cost some good pictures;
because the bhesl pleture 1s going tc be that picture which

is taken exactly over the airfield.

That wouldn't bapper agein though, would 1t-
No.
¥You'd probatly have it pretty well nailled.

No, it wouldn't, Go, the nexti target I had was Cairo ~-
Cairo Internaticral Adrvort. Now. we'd peen over Cairo quite
g fow times hefore this. and T had looked Aown to find Cairo,
I tkirk we had had an Apollo landmark or D-00 type of thing,
vhere we were supposed Lo lecok down and just acquire tre
target, it not actually track it or ftake any pictures. When
we did come by, we could acturlly iook down and {ind the city
of Caire the first 4ime we came by. Iater I found the Cairo
Alrfield. and Ed and I were discussing Onlire Adrfield and
Alexandria Aldvfield, We hoth had one in sight. When I
ricked up the Cairo Airfield (I was told to pick up the Cairo
Airfield), it had all the ingredients that I think is neces-
sary., T lad cseen if hefore. T knew where it was with re-
gspect Lo the local landmark. The local landmarks were tre
Mediterranean on one side, the Red Sea on the other side,

the Suez Janal connecting these two large todies of water,
and a river leading from near the Duez Canal over toward the
city and e nirfietd. Then, knowin~ th~ position of the
airfield with feapech bto these landmarks. since I'd already
seen 1t, I came in over Yorth Africa alons the Mediterranean
Coast with no platform on. just in Tulse Mode, no attitude
reference, found *+he Yediterrarean ou my left, pointed tlre
sracecralt on aread, determined the dirention I was going,
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picked up the Red Sea, picked up thre Suez Canal vetween the
Red Sea and the ¥editerranean, and followed the river in. I
started this gquite a distance out. I knew just aboul where
the airfield was, but it wasn’'t coming inio view., Finally,
at about 20° before the vertical the airfield finally came
into view. I tracked on the airfield about 12° before thne
nadir. I was tracking the area in which I believed the
airfield to ve, go that T had already had the piteh rate

set up that I reguired of my spacecraft. As I got on the
target I still nad to track I multiple axes, but I already
rad the rates built up, and I tracked from advout 10 1o 20°
before the nadir to 45 past., I think this will probably
be trhe best tracking experiment that I did. Iater on, I had
another one, Iater on I had another tracking task against
Basra in Iraqg on the Persian Guilf. EHere again, we had the
ingredlents that were necessary to pleck uvp the target, We
had e large body of water, a river leading up to a lake, and
trhen the airfield sticking out in a very prominert way. Now
I'd never geen the Basra Airfield before I tried to take this
picture. But the landmarks near it were sufficient sc that
finding the Iccaticrn of it was rot Gifficult. There weren't
any towns around. It was pretiy obvious from the Dbodies of
water where I should look for ihe alrfield, and T picked it
vp also 20° vefore I got to the nadir and was on 1t by the
time T got to the nadir., I tracked it from there out to
about 45° past. Once again T nrd a reasonably good tracking
task. I think that on the tracking tasks or Yuma, Cairo,
and Basra, I managed to keep the target within the center
half-degree circle of the sight. I used the 1S-mm movie
camers with the "S.mm telephoto lens on each one of these
cases, Did you nave any other targets, Ed?

Mo,

I don't believe you did. I think the big thing here is that
you've got to be able to have a landmark that stands out
long before you get to the target., You have to have a lot
of contrast.

Or some real tecktnigue or type of familiarity with the tara

get, I think if you were really familiar with the area you

migat pick up things that we don't pick up now, but we could
with a little more map study and study over above.

That's right. I think that the first thing, though, that
you need to nelp you find the target is a really contrasting
thing. XNow the next thing is that yvouw've got to be familiar
with the ftarget, as Ed said. Now if you have never been
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there on the pground and don't know what it looks Like from
Lhere, T think what you need are a few passes over ihe tar-
get to study it from the air, and look for it ['rom the air,
and try fo pinpoint in your mind the local terrain features
and lorcal conlrasting features that will help lead you to
the airfieid. Dercause it loocks to me like it's easgiest to
find a targel when you're exactly over it.

Boy., you're right.. There's a point when you pass over the
top where everything really ls clear.

The big thing is either a lot of target study on the ground
or a previous pass across the target so that when you go
across it, you not only know the general area that you're
supposed to point into, bul the exaet spot where that lLarget
1s and some identifying features that will lead you to this
targel.., Oo with the initial things like a lot of contrast
to get you in the area and then a lot of detail gathered
either from target study or from a previcus pass across the
target, I think that you could go ahead and find it. Once
on the target the tracking task in the Pulse Mode Is not
difficult at all. I think you can track within just tenths
of a degree of the ftarget without too much difficulty what-
soever, in multiple axes. And I found that without having
the platform up every tracking task I did was in multiple
axes, and although you're going through some very peculiar
maneuvers, it's very instinctive to track up and down, left
and right, using the gunsight, without any regard to what
your attitude with respect to the loecal horizontal is. In
air-to-ground gunnery you sometimes find that you've got to
pick your attitudes up from the ground. They sort of tend
to he a constraint on what you can do, but that's not the
case In this kind of a task.

The thing that really amazed me, Jim, Is the first time T
saw an airfield from up there. First time I saw one, I saw
it directly from overhead. I was amazed at the clarity with
which I could see the field. Although, of course, T saw 1o
alrplanes sitting on it, 1 felt that T wasz seeing down to a
resolution of %0 feet or better with my own eye when there
was a contrast of some type available fo me. In general, T
thought the clarity of things that you zaw was far betler
than 7t is from just flyine at 40 000 Teet. Things are much
smaller, but they are much clearer to me, Also, at night
things are much clearer, And over one town we passed in
Australia the lights were very, very clear down there .o

me. I think that with some type of an optical aid we can
see g great deal. T think that with cameras with higher
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power ard more capability, we can take piclures of a 1ot
more down below. I think that the only picture I've seen
go far that T thought would te nice from a tourist stand-
point is tze one I tock of the Cave, wnich everybody seems
so exelted about right now. That's cne that was taken with
tre sur on tiue window and at roughly a 3¢° angle down from
the korizeontal, which indicetes you're snooting through a
lot more atmosphere than necessary. The clarity was guite
surprising, even Lo me. ¥You can count the launch pads and
see sizes >f buildings. Because of the oblique angle, youa
can actually measure the sizes of +these buildings. T think
we've got a tremendous amount of rhotographic potential f'rom
in space. I think thkat Jim and I mentioned a 1ittle bit
earlier that the area capacity inside the spacecraft limits
the capability to carry a good size telescope or a very big
piece of camera equipment. I think that coupled with the
EVA capability that we rave, we can carry some equipment
back in thre adapter -- some nice sizable cameras ard tele-
scopes =~ and build mounts on the outside of the spacecraft.
We car go EVA, pick these pieces of eguivment up, bring them
oat, and mount them on tre sides of the spacecrafi so that
we can take & seriles of pictures and use really good, big,
nigrer-nowered telescopes for observatlicons. If we do mount
trem out there, of course, we snould mount them somewhere so
that if we had a failure of some kind and had to come right
in, or weren't able to cpen up the hatch again, we could
separate them by some type of pyro. 3ut I think that is the
one way we can combire cur ZVA operations with the desire to
bring up bilg pleces of eguipment ard operate them with our
spacecraft,

I egree. I think that the possibilities of viewing things
on tune ground from space are practically unlimited, and I
was gquite surprised at tre ease with whicl you can control
the spacecraft and take pictures and I was surprised at
plcetures you get. We've got an awful lot of work tnat we
can do in this area. T think the technique of scquiring
these individual targets needs a ot of work, I feel that
the best way tc do it, 1if you're going to be limited to one
pass over the site, is to use a photograph of it made fTrom
some previous time. I feel that the need for a large land-
mark nearby, especially a water landmark, is pretty great.

I thought that the irformetion thal we got from the ground
of what time we would be over the target and what time It
would be 5@3 below the lrorizontal were excellent pileces of
informatiorn. It certainly contributed a lot Lo finding the
target. I think there's an awful lot of work that we can do
in this parbicular area, You nave anything else, there, EQ?
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White Ho. Oh, trniy 1s one thirg that I have Leern bubhling about
the last week or so, wanting to tell somebody, and haven't
been alkle to tell anyvody., I couldn't, of course, tell 1%

in the presg conference, T really didn't want to talk too
maeh about 1t at the meeting we had before with everybody,
tut T think +uis is one area in whichk s tremendous smount

of capability exists, and I trhirk we'd be very foolish if

we don't work further to exploit it.

MeDivitt T coneur,

9.2 Apollio Yaw Orientation

Write Okay, I'1l probably go inte this a 1little bit, and thern we
can go over the data on it. Tris was a fairly simple ftest.
All we did was start at a zero-zero reference and estavlish
rates of 3 degrees/second gimuitanecusly ir all axes. We
had = secondary oblective, to see when we established these
rates ard put them ir three axes simultaneously if we got
& scanner ignore Llight, And T':1 clear that one up really
quick. We put them in at two different times and neither
time 4did we get a scanner ignore light. We did this at
night the first time, didn't we? That was really the only
time we did it.

MeDivitt Jugt the anight one. That's rigat.

White That's right., We did it onece at night. I estabiished the
rates in three axes and allowed them to build up for about
20 seconds. Thern, I told Jim to go ahead ard take control
of the spacecraft, and using visual references to nmove to
a retrofire attitude.

MeDivitt I did this is Pulse Mode, I believe, because we were trying
to save fuel, I think T did it in Direct, but I did not do
it in Rate Command. I did it in Direct. The first thing I
did was try to find the horizon so T would nave some ref-
erence point to start from. This was quite easy. I just
had to wait for thre spacecraft to move so that I could see
the norigon in ary wposition, and ther I went for it. Thre
vaw reference, thoughk, wasn't present wher I got tc the
norizon, sc I ended up level on the horizon upside~down,
but without a yaw reference. T pitched on down well below
the horizorn so that I could look down at thne ground. wWatceh-
ing the clouds go by, or whatever was down below me, I could
pick up the direction of my motion. So, I rolled around such
that I was pointing down at the ground, probably #5° =+ 20°,
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T rolled around until my head came up, and all T had to do
then was pitch back to the horizon to get to the 5@3 nose-
down attitude for retrofire. This took 2 minutes and 20 sec-
onds., Now I d&id this trying to save fuel. I could have done
it much quicker if fuel wasn't a constraint., Alsc, I think

I learned something from this in that I made a mistake by
going first to the horizon. I should have pitched down un-
til I was pointed straight down to the ground, picked up my
yaw as quickly as I could in this peosition, roliled around

s¢ that I could just piteh straight up, and end up at the
horizon blunt-end-forward, heads up, and wings level, T
think T could've gotten it down to about a minute and 20 sec-
onds, I felt that T wasted a minute doing this,

You were taking it slow.

Okay, now, I'll go through the Apollo Yaw Orientation de-
briefing here. The Contrcl Mode, as we sald, was Direct
when Bd put me inte the condiftion. T used the Direct Mode,
T believe, I damped out the rate without any difficulty at
all. The orientation, I've already gone through. What I
should have done was to go nose=down. What T did do was that
T came to the horizon first, tried to find a yaw reference
and couldn't, then went down to the ground. T should have
gone straight down to the ground. The time, as I menticned,
took 2 minutes and 20 seconds., I feel that I could have
done it in a minute and 20 seconds, We did not get the
scanner ignore light due to acceleration, but we did get the
scanner ignere light when we finally got to a position where
we were outside the attitude constraint of the scanners.

There were a couple of things. As far as the initial rates
were concerned, they were 5% degrees fsecond roll-right,

z° pitch-down per second, and 2° yaw-right per second. The
final orientation that Jim came tc was such that his pitch
was on, his roll was on, and his yaw was off by 18°., We
found early in the flight that a yaw reference at night on
the stars, particularly on a dark night, was very difficult.

Yes, T still thought that the quickest yaw reference was to
go to the ground.

As far as the day check, we decided that the night was by
far the tougher case, and it didn't seem to be too diffia-
cult, BSo, we thought that since the day was s¢ easy we
wouldn't even go ahead and deo it. The orientation by day
was a quite easy thing.
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9.3 One Attitude Thruster IMailure Check

MeDivitt Okay. We'll Jjust go right through the debriefing here, If
was not difficult to establish Lhe rate as long as we had
the roll jets in the other axes. We could damp out the
rates. We used the Direct Control Mode., IJTt's just pretty
straightforward, It's identical to the simulator. We didn't
learn anything new from this check except that the simulator
was indeed correct. Do you have anything to addr

White No. That it was pretty straightforward.

.4 Horizon Scanner Track Check

MeDivitt Horizon Scanner Track Check is next. The horizon scanner
ighore light came on as expected except the attitude band
through which the horizon scanner operated was considerably
broader than we had expected., The scanner ignore light went
off again at the proper attitude, considering the fact that
the scanner ignore circuit keeps the scanner ignore light
on T seconds after the scanner has relocked, ©So, we always
had the scanner ighore light go out at a different attitude
than where it came on because of the fixed rates we were
using. We went through the zero bank angle, pitch-up and
pitch-down. We went through the zerc piteh, bank-left and
bank-right. We then got to the roll with pitching. IHere,
I only banked to the right and pitched up and down, I
didn't bank to the left and pitch-up and down. We did the
pitch with rolling, and here I pitched up and rolled left
and right, but we did not do the pitch-down, rolling left
and right because of a fuel limitation and a time limita-
tion. We had another experiment that had to be done., We
had to get the platform off and we had a limited amount of
time to accomplish this., I sort of felt that the check was
very well accomplished at this time, The data are in the
data bock. I saw no need to waste time doing the other two
maneuvers, expeclally since we were so limited on time and
fuel. Did you have anything to add to that, Ed?

White No. I think that the remark that the data are in the bock
is adequate.
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9.5 Horizon Scanner Check

MeDivitt The first one is the sun, I think the best way to do it is
to have Ed read cut the comments that we wrote in the data
book as we did thils, We started with the blunt-end into the
sun.

White We started blunt-end intc the sun and we got the scanner
ignore light momentarily as the sun hit the scanner head.

MeDivitt It went right out again. It went out in 7 seconds 1like it
was supposed to.

White Right. Tt was just a momentary light and 7 seconds later
it was off again. GCoing back around to the 18C° position,
we didn't get the scanner light again. Again in here, we
g0t a scanner ignore light when we were faced right into the
sun with the nose, and it went out again and came on once
more, and then stayed out,

MeDivitt So, sequentially, we started with the blunt end irnto the
sun and started a yaw to the left, As soon 85 we came
arcund inte the sun we got the the scanner ignore light, and
it went out a2 short time later. We came around right into
the sun, and at this time the scanner ignore light came on,
went out, and came back on again, Is that correct?

White Yes, and then finally stayed out.

MeDivitt And stayed out. Then we yawed back arcund till we were
blunt-end to the sun again, and yawed back into the sun,
and back around blunt-end to the sun again, and we did not
get any more scanner ignore lights. The next step is the
Moon Seanner Check., We did this with the moonset and, Ed,
you might add the time that we did the Sun Scanner Check.

White The Sun Scanner Check was st Greenwich Mean Time of 11:50.
We'll have to correlate that later.

MeDivitt I think that we were supposed to be in the blunt-end to the
sun configuration at 11:54% and start there, but I'm not really
sure about that. OCkay, the moon check was performed just
about like the sun check., We started blunt-end to the moon
and made two cycles., Blunt-end to small-end and back to
blunt-end, and small-end back to blunt end. Ed, go ahead
and read the data.
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White Okay. On the moonset, we started with the moon quite high,
50 we had a good moon. We started at 12:17. We had no
gcanner ignore lights for the first 180° and, actually,
throughout the next cycle we had no unlocks or any lights
for two cycles.

MeDivitt So this was completely normal,

MeDivitt The thrusters check number 3 «- we twrned the spacecraft,
since the thruster firing wouldn't influence the orbit
except to change it slightly, and we went ahead and fired
the forward-firing thrusters for 1 second. We didn't get
any change in our scanner ignore light configuration. It
was out and it stayed out during the entire thruster check.
So T guess that it operated all right. We'll summarize
all of our scanner comments at this time.

White You want me to read some of these?

MeDivitt Yes. Why don't you read off some of the comments you have
in there,

White They're in your writing., You might read the first page and

I'11 read the seccond, since they're in mine.

MeDivitt We went to Horizon Scan Mode of control for about the last
day of flight, and left it in that mode Jjust about until we
retreofired. TI'd like to read out some of the comments that
I made here as we lost the scanner, when we got the scanner
ignore light. At 16:03 Greenwich time, or about 72 hours
elapsed time, I turned on the Horizon Secan Mode in about a .
25«degree nose down attitude with a pitch up rate of about
2 degrees/second. The Horilzon Scanner Mode added pulses to
the piteh up rate and increassed my rates to something cone
siderably above that, but then as we came up into the Horizon
Scanner Mode deadband, it started pulsing rapidly and killed
off this rather large pitch rate and held the spacecraft
right in this attitude. So, we had a very good acquisition
of the mode from a somewhat undesirable condition. At the
first sunset, the scanners were pointed right at the sum,
but did not break lock. We did not get any scanrer ignore
lighte at this time. Iater on, at 17:04, about an hour
later at sunrise, the scanner ignore light came on with the
spacecraft pointed in such a manner that the small end of
the spacecraft was pointed about 45° to the right of a line
dravn directly between the spacecraft and the sun, BSo that,
esgentially, the sun was shining on the horizon scanners at
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about a 45° angle. The scanner ignore lights stayed on for
10 or 15 seconds, and then went out. There were no false
pulses from the jets at all., At 7:95, just at sunset, again
in about the same position, T was U5° to the right of a line
drawvn between the spacecraft and the sun. The scanner broke
lock, We started pulsing down for two or three pulses, then
stopped, but the scanner ignore light stayed on longer than
T seconds and then it went out. We pulsed up one or two
times to start recovering from these initial two or three
pulses that started us down, and then the light came on again,
It was only off for about 2 or 3 seceonds, Jjust a very short
time, We were at about 30° pitch-down at this time, We then
started pulsing pitch-down rapidly with the scanner ignore
light on. We pitched down and did a 360° maneuver in piteh;
we started Just about horizontal, pitched down till we were
locking at the ground, continued pitching down with respect
to the spacecraft until we were horizonfal, upside down, now
facing the opposite direction than we'd started, and con=-
tinued pitching down with respect to the spacecraft. The
small end ended up straight up and we continued pitching
down again until we started coming back down to the horizon.
I did not at any time during this maneuver attempt to con-
trol the spacecraft. The pitch-~-down thrusters continued to
fire throughout the maneuver at intervals like there was in=-
deed a signal coming from the Horizon Scan Mode. As the
spacecraft started back down toward the horizon, I thought
sure that the horizon scanner would catch the horizon, be-
cause at this time the sun was no longer right on the hori-
zon. However, we developed a slight amount of roll during
the last 120 to 150° of pitch, and as we went down through
the horizon, we were out of limits in roll and Horizon Scan-
did not pick up the horizon. T then tock over the space-
craft and maneuvered back to a position from which the
Horizon Scan Mode could reacguire and put it in this condi=-
tion. It stayed locked on. Ed has a few notes here. We'll
have him read his,

White About the only notes that I made on the scanner was that at
sunset and sunrise it had a tendency to break lock. T have
a note here that at 22:22, at sunset with the sun right on
the scanner, that is, 90° to the spacecraft, the scanner
broke lock three different times. At 22:58, at sunrise, the
scanner put in spuricus inputs but was able to control and
didn't lose lock, BSunrise seemed to be the time at whieh
the scanner had the largest tendency to break lock, and if
it didn't break lock, it would at least put in spurious
inputs which were obviously not required other than due to
the confusion factor that the sunrise was causing on the
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scarner., Again, T have one at 11:%%, at s;nrjse, the ccanner
H0” 4o the sun, oroke lock orce and pulsed quite a “ew times
extrancousily, but caught itself and conlinued Lo track, I
think on tve wrole thal Lhe scanner worked real well.

So de I, As a matter of fact, I believe in the last 20 cr
24 mours, lLowever long we had the ‘lcrizon Scan Mode on, that
we orly reully iost corntrol of ine spacecraft tnal cne time,
where we did the pitehning maneuver I've already discussed,

T think in every other instance, althougn it pulsed need-
lessly bwo or tliree Limes at sunset 3 the scanner was
pointed toward the sun, 1t never really losi _ock and It
certainly never lost control. The iight would core on every
now ard then, wub it would -=-.

Put, Z don't think *hat uke 11grL cane on more Thur three
Qr lfLr times in ihe

No. They szsure didn't.

ind even tacugh the iight wasn't on, It seemed like we would
get an extrareous pulse every once in awhile at sunrise or
sunzet,  But T thought thal. the horizon 5Secan Mode worked very
well. Tt certairnly proved to we that it was an excellent
attivade~noid mode, or nilot-relief mode.

9.& T Transmigeion liecection Check

I taink that I'd like to start out with mumber 3 in Shis
case. We received an update to starl and stop our checks
ard aad no difficulty doing +thkis. I think that the trars
mission and recepticn, numter 1 and numker 2 under tlhis
major heading, are covered In cur data book and I'd Zike to
have Ed summarize trem at thiz time.

We ran a 1 day ard 1 night long test on it 1In waickh we at-
tempied to nave all statiorns contact us. The data in the
book. L thirnk the data will peoint oult Shat Lne [F is a
rather ursatisfactory mode of receplion. It was difficult
for us to evaluate our transmission thal’'ll have to be done
from the data from the stations. But as far as reception
was concerred, we got a 1ittle wit durlng the night and
Jusgt about nothing during the day. We ran also a gunrise
and sunset check and we made the long counts ag indicated,
and listened for any return on all our & tests [from Thule

“+

and Fimendorf. We could hear Elmerndorf{ calling us, bus

CONFIDENTIAL



0=-18

MeDivitt

white

CONFIDENTIAL

tney were at one time barely readable, and most of the time
you could hear somebody trying to call, bul they were very
broken and difficult to read. More detailed data are [n the
IMighkt Data Book.

9.7 Orbit Navigation Check

¥ollowing the format in the debriefing guide, I think that
the maps and overlays that we had were excellent., T Ileltl
that the corncept was a very good concept. It gave us a
good check on wnere we were throughout the fFlight, as far
as accurate times went. We used at times the other track
charts that were printed before the flighkt. We found that
these were off scme fair amount, although they furnished
good information also. Once we had the time error that we
could apply to times listed on thke map, we found that we
were able to use these guite well also. T think that the
map and the overlays that we used in our Orbit Navigation
Checks were & very gcod scaere, 'The control mode woe used
was Pulse, and tre timing was just the G.m.t. timing we had
in the spacecraft. I'd like to have Zd discuss a little
of the technique now.

Actuslly we Frad a form in cur obook that we had made up to
make these tests, vut I think it became apparent to both of
1S as we came along that this is a fairly simple thing to
do. If you want to just Try to update your map without
having an update from the ground, it was gquite simple to
point the spacecraft straighl down to the earth and gel a
point wkich you could recognize on the ground, and actualily.
vlot this righkt out on your orbit map. I think we could
probably make ckecks in this manner and update our map al-
most as well as we could by having a longitude and time
called up from the ground. I'd like to make a comment »right
now that T thought the little map that we had with the orbit
plet on it was very useful, but it was weak in ohe respect;
I was always wanting more detaill on what I was seeing down
there. We, fortunately, carried a map with about two o
three ftimes tle detail of the section cut out of a Mercator
Chart, which I found very useful. By properly folding a
map, I think I would prefer to rave a map of even higher
detail with me. It didn't seem to me to be a drawback to
have g large map in the cockplt, as Zong as you kept it
folded down in the proper mannher., Do you have any comments
on that?
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Feldvitt Woll, 1 ngree withk Pd. I thowshl Lhad 0o was a2 relatively
simple wask, T lelt it would have heern muckt easier Lo do if
we rad the platform uun oo we conld nodnt Lhe cgpacecrait down
using incriial reference and wsing e oloatform, hun it wasn't
Adlfieull to do 4 Gust visually. 3L onay took a short time
to plot up a couple of points and riun back and debermine
vour owr ascending ncde.

wWnite You know, ancbier thing vhat T {ound very Znteresting wus
when they called up plct points and they'd give you 407
rigyh, down L9Y. Fwen wilhoul the platform, Lhose meant 2
Tlobt Lo me. T could visualize very ousily where I was going,
whether T was small-end-forwvard, o blunt-end-losward, I
could visualize gquite well, without a vlatforw, 30° down and
vaw 407 ocver, looking for a voini. It seemed T could creck
volinis rearly as well with or wittoul the plalform., Tt
wast'lh Turd te orient.

MeDivitt I think trat's wrobably Lrue. T do think that this is a
good sckeme, 1T'd 1like to zee ug continue il on Ifulire
spacecralt,

white Yes, 1'd take it again i I had my drutzers. What do you
T'eel atout a bigger mar?
MeDivitt I tkink for *=is kind of tking, this Orbhit Havigation Check,
the man and the over’ay we had were about the »ight size,
but when we got arcund o looking for things o toe wand .
Lotbe maps and ckarts woe had wers pretty lnacdoguato.
I'd lize: Ler gee us gobt sorething wlith more deteil on 11,
v way Td says, T lhink we will eover <his
e detaill when woe

ir he

cver Lo v Apalice langrark Sk ing,

9.4 Relaldive midity Test

MeDivity fnother operational checxk that T'd like Lo discuss alt this
time is the Relative Thmidity Test thet we did duri
flight., A1l data arc in tne date bock, ot Lhke thing
I'd 17ke to say wost o all is that trhe relative humidity
was corslderably tess thar anyone nad ever exvected, The
canin terperature was less than anyveore nad ever expected,
and althougl we were ‘insiruclted to measure the cabln wall
semperature with a thermislor that was on the ond of our
relative Tumlidity page, I “ousd that this was pretty dinfi-
cult to do since tney'd covered the ernliire inside of the
spacecrait wit! the sponge rubber. WwWe cculdn't find a zood
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place where there was Just bare metal. I took some measure-
ments on the inside of the left-hand side food box. T took
one or two readings off of the metal frame that went around
the window. Those are the only two places T was really able
to contact spacecralt metal. Do you have anything else that
you want tco add to that, Ed?

Wo, the data are pretty well laid out in the dats zocz, T
dor't think there is anything else. It did surprise me,

ard it was a very pleasant surprise because I was interested
in taking my gloves coff and putting my visor up. I sure did
ag scooh a8 I Tound out it wasn't goling to get wet.

9.9 Fodiacal Light Check
I'd 1like to have Ed describe this.

Okay. We did this one on the fourth day at 22:k2 Zebra,

and it was cne on which procedures were called up. What
they wanted to do was find oul if the thrusters firing could
reause any interference on some Zodlacal light photogracvhy
that was planned on later flights. The first fest was to
piteh straight down toward the eartn, open the shutter on
the Contarex camera and actuate the vitch-up with the shutter
open, Then we'd take another picture and actually oven the
shutter again and activate the plteh~down tlhrusters, to see
if these two thrusters would cauvse some fType of light inter-
Terence to the photography. On the pitchedown part of the
phase, we walted till +the moon had set, and as we wvere
pointed down toward the eertl, we came upon an area fairly .
ciear of elouds. But, unfortunately, there were a few
scattered lights from homes or cities down velow us, whichk
might have caused some interference. T don't think so.

They were very, very scattered, The pitch-down test was
satistactory. The next one was the one in whicl we were
actually level with the horizon. Again, <im cpened the
shutter, T actuafed a pitch-up, and closed the shutter. e
opened it again, I actuated a pitch-down thruster, and Le
closed the shutter. Tt was a pretty simple test. We took
four pictures.
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10,0 VISUAL SIGIUTINGS

10.1 Countdown

During the countdown the visual sighting T had was a multi-
lude of wasps sitting on the R and R section and crawling
all over the windows. Aside from thatl, the sky was clear
and I didn't see anylthing else excepl the gantry going up
and down.

That's about it. It appeared to me the wasps were somewhat
confused. They felt that the BCS nozzle was a very large
beehive for them.

10.2 Powered Flight

The first topic is lifteoff. At 1ifteoff T was looking at
the instruments and didn't see a thing, I think Ed's got
something here.

From the 1lift-off == I could actually feel when we lifted
off == the vibraticns decreased a great deal.

What about visuval sightings?

I'11 get to that. As we started to move, I felt T could see
the relative motion. We had a ciear blue sky above us;
there weren't any clouds, but I could see the motion in the
sky, I could also, as soon as the roll program started,
definitely see the rotation of the booster and spacecraft
combination. As we continued on up, I was watching within
the spacecraft and cutside, also. T could see the plich
program inittiated. I could hear Jim call it ocut, and I
could actually see it on my instruments and also see it

out. the window. BECQO's the next topic.

Why don't you go through that. I think I just looked out
one time to see the horizon for just a second. Why don't
you go through the rest of those there and read them ofF?

Okay, at BFCO I was locking in also. T was waiting for the
staging and T had my attention inside, and T didn't see the
big sheet of flame that John and Gus described coming from

around the separation of the first stage. So, there wasn't
anything other than the normal feeling of the separation.
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As far as visual sightings were concerned, I didn't sec any-
thing else at staging., As we started to nose over, T saw
the horizon coming up and T ecalled Trat out to Jim.

Ve divitd I think that might have been when I looked out, wut I'm not
really sure T could see anything at the time.

Write I had to say something., It is quite an impressive view
when you're up there w-- the very [irst time you loock out
and you see 1t, T loaoked out and all T could see was the
herizon and the blue down welow us. You probably couldn't,
tecause as I thirk of it now, we were on the side, I could
see the horizon and you couldn't., AX]l you could see was

the sky.
WMeDivitt Rignt.
White S0 T could see a little of both. T could see the clouds,

the water, and the whole smear. The first time I saw that
~out the window I called that out to Jim, and it was quite
an exciting view.

Write Engine number 2 igrition ~= I didn't see anything that had
to do with tigkting the second ergine off. The horizon
view, I ‘ust discussed. At SECC, trere was a lot of debris
going by.

¥elivitt That was at spacecraft sep, wasa't it, rather than SECO?

White You're right. You're absolutely right. At SECC, T didn't
see anything other than thkat the acceleration profile went
down tc zero. AL spacecraft separation, I think Jim and I
both roticed a lot of stufl coming by the spacecraft.

MeDivitt Right.

wWnitle Just plain debries was all it was. Just pieces of white [unk
came Dy,

HMeDivitd Probably little-bitty pileces of the adapter thaere.

White In fact, when T got out and lecked later on at the space-
eraft scovaraticn plans, there were pieces of the same kind
of white stu?f still bhack there attached jJjaggedly to the
adapier sectiocn. Fairing fettison--T couldn't see that.

Did you ses anything on the fairing jettison?

Welivitt when I ‘ettisoned the fairings, I saw the horizon scanner
Pairing go whipping off, but I couldn't look at it and the
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nose fairing botn., Zo, I only saw the ore go, hut there

were some nore pleces Slying all over the place, and Lhoy
werl Just as soon as I punched the Fair-ing Jetiison Ration.

10,5 Orbilal Flignl
Boy! We'wve been talking wiout these Lrings for the last
"0 days. The [irst one is geographical.
Tes, Geographical., Ve could see wakes of skhips. We could
see roads, We could see ftowns, Although I never sow any
Individual houses, T could zee an industrial area with wiat
iooked like oil vanks and & few other things. WwWo could see
carals very well. We could see the Svez Canal very well
from the alr. T don't think T ever saw ar irdividual ship,
I never saw ary 1ndividial ears or airoplanes, but you could
see runwayvs very well., Put the Lxing Lhat youo couid see best
of all were long lines. I'm sure that if you had a road Lhat
wag 50 feet wide, or however wide you make »roads, and it was
iong, you could see it. VWhereas, i you had the same thing
and 1t was Just & sguare down therve, T doubt very seriously
trat you could see it unless you were Zooking Tor 14,
srecifically.

A

I think perhaps alsc “‘here is the cortrast belween the cclors.
The trirgs that T saw with very high clarity were runwuys.
As you loogked down at the rumways you cauvght a high cornurast
between the greer or the krown, or whatever the cclor that
it was laid oul In. You could see it very clearly. I was
mpressed oy how clear you could see tlings, They were
smalls there’'s no guestion that things don't get any tlgger
when you're leoking down at them, but in my opirnion things
were mich clearer. T could see with a higher detail tha=z

I could when I I'ly over in a normal zirplane, as far as the
object 1tself telng clearly deiirned. I alsoc noticed this at
night when T looked down on it. In the clear siretches the
city ~ights were much finer defined than the liphts are in

a city wker you're Ilying over at 4(C 000 feet. Things are
small hut have a much aigher definition. I think 1t would
be interesting to ['ind out in our thotograrhs the degree of
resolution that you have. I feel that the resolutiorn, i
you kave the proper conlrast, would go down to 50 feet or
helow,

Yes. 1'd agree with you there. Geogravhically, there were
Just so mary things that we could see, T think that we took
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pictures of most of the things that we thought would be
interesting.

T'm dying to look at thosce pictures,
Me, tool

I agree with Jim that if you lock at a city, particularly

if you look at a city in a desert area where the houses are
brown and the surrounding terrain is brown, everything's kind
of small and it all blends together., Unless there was some
type of contrast between them, it's pretty darned hard to
pick up a city right out in the middle of the desert. We

had trouble when we came to El Paso in finding 1t, and Cairo
blended right in with -~

== blended right in with everything. You coculd see the air-
port at Caire -~ I'm not sure 1f T ever did really see the
clity.

T think I could. When I was looking in that area at Jaffa,
as sopn as I saw thal airfield out there and was concentrat-
ing on looking at it, I saw more detail,

Yes., The thing of it all is that, geographically, you have
to have a real large feature to be able to see it very far
out in front of you, like the Red Sea. Now when I was try-
ing to find Cairo one time, I looked out, T was having
trouble finding the Red Sea. Pretty soon I found the Red
Sea aboul 30° below the horizon or maybe a little more., As
I got closer, of course, the Red Sea stood out very well,
As we get closer and closer, these things really start stand-
ing out, but when you're Llooking from up around 129 or

150 miles, and you're out 607, you're a long way from your
target. It's Jjust that you can't see that far through all
that almosphere, 1 guess,

I think one more comment on the geographical is that I think
we're really going to see some things down there when we get
some type of maghification.

Yes, a telescope is what you really need.

If you can get some kind of telescope to help, I think we
can regally see something. I wonder if there isn't some way
that, while we know we can't carry some things inside the
spacecraflt, we can work with something outside the space-~
craft -- camera equipment or some kind of optical eguipment
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that we might be able to have mounted on the cutside., We
can store it somewhere and mount it on the outside after we
gelt up there -- mount a telescope right through, with the
eyepiece on the ingide.

Boy that would be great! Wouldn't 1t?

And then when it comes time fto come in, you Jjust punch the
thing off and forget about it. But while you're up there
you've gzot this thing with the long eyepiece. I think we
can do this with EVA., ©Stow the thing back in the adapter,
go back and get i1t mounted up, get bhack in, and you've got
youself just about as long a telescope as you'd want to put
up there. Same way with cameras. I think you can take
cameras up. We can take some of these big cameras that we've
been wanting to use., We can have a sighting device so that
we can mount this thing on the outside of the spacecraft
after we get up there, and then point it with a pointing
deviece at the ground and get some of these pictures that
we've been wanting to take. I think we've got some possi-
bilities there.

Okay. Celestial. I think in the nighttime you can sees the
stars without any difficulty. In the daytime you just can't
see the stars if there's any sunlight whatscever on the
window, or 1f the nose of the spacecraft is in the sunlight,
of if the horizon is in the sunlight, or if some of the earth
iz in the window. I think all these things tend to limit
your night visicn. They create an optical barrier, practi-
eally, between you and the stars. The difference between
the day sky up in orbit and the day sky here 1is, as far as
we were concerned, practically nil, hecausc thore just
weren't any stars visible, It didn't have anything to do
with the atmosphere; it just had to do with the optics of
our window and the nose being shiny. We couldn't see any
more stars in orbit than we could here in the daylight, but
it wasn't becauvse of the atmosphere up there. It was ‘ust
because we had that coating on the window that reflected
the sunlisht, and becausc the nose reflected the sun-

light into the windows, and the same thing with the horizon
on the ground. When it was 1it up, it reflected light into
the windows. Actually, you had to get that windew in total
darkness 2lmost before you were able io gee anything.

Pull the shades.

Pull the shades. And then when you 4id that, you were able
to see some stars. On a Tew occasions when I got the
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spacecraft into this particular attitude, I was able Uc see
some stars in the dayilght. How about you, #d? Were you
able to see any ctars?

Yes., I called them out a Jew times, You d4id have {to man-
euver jusht as carefully --

Trat's right, You nad to be Jjust exactly in the right spot.

Tet's go into the magnitude of the stars. We had set cur-
selves with the Corona Australis as az kind of calibrator for
us, and this was composed primarily of fifth order stars.
That was very clear, and T could see without any difficulty
stars of lower magnitude than that. I could see, without
question, stars to the seventh magnitude.

And that's exactly the same magnitude I would guess. You
could vprobably see them down to a magnitude of seven.,

Now, another thing, though, was that the sky wasn't any more
full of stars to me there than 1t is when I'm flying at about
L0 000 feet on a real dark night,

¥No, &5 a matter of fact, it didn't really seem to be as full
of stars.

¥o. On the night when we were fliying with that eclipse of
the moon, I saw more stars than I've ever seen in the sky,

Yes, ard as a matter of fact, I wouldn't doubt that we
could go out here and fly tonight and see seventh order
stars.

I bet we could see lower thran that,
That's rignt. What I'm leading up to say 1is that I don't
think we could see as marny stars in orbit as we could fly-

ing around ir an airplane at L0 or 45 000 feet.

s's exactly my conclusion also. You could see down to
the seventh order stars.

Yes, and I think the reason for this is the coating on the
windows, don't you?

I think so., I felt that there was just a little shield of
what I was really seeing.
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MeDivitt Iff we'd just gotten that coating ofl, we'd have been in
great shape.

White I alzo noticed a tremendous difference if I turned those
lights off in the cockplt. It was just like turning lhose
stars on on the outside, and T don't think we should take
those red lights out.

MeDivitt Mo, T don't think so either. You know, the thing that did
look brighter to me was that planet right over by the sun.
When the sun sel, that planet would really stand out.

White I noticed another thing on the planets. I didn't notice -~
which one is in Leo now?

MeDivitt I den't know.

White It's Mars. Mars is around Ieo now, and it didn't look as
crange., To me it looked roughly the same color as Venus
did, and remember I remarked on that up there, which is a
very interesting thing now., T presumed that the color
should stay the same.

MeDivitt I didn't notice any difference between it up there and here
on the ground.

White It didn't have to me the characteristic orange color that
it has when I look al it from down here. It looks more
like a regular old --

MeDivitt A regular old star, huh?

White No, it looked like the planels, and remember T remarked on
that,

MeDivitt I think you did, now Lhat you mention it.

White And we probably went on doing something else and forgot about
1t. Iel's talk about the airglow.

MeDivitt Why don't T discuss that thing that I saw those two limes

at night,
White Yes, T saw it too, so you weren't seeing things.
MeDivitt This phenomenon occurred in the dark and I think it was near

Australia cach time, but T'm not really sure. We've got it
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recorded on the voice tape, 50 we can go back to the volce
tape and see where it was. They were just parallel running
lines of 1lights radiatirg from the earth up toward us out at
a distance away, and it sort of iocoked like a curtain. Al2
of these 1ights' rays scemed to be sort of parallel to each
other. They looked a lot like the Aurora Borealis, except
that they were down below us and they were coming up toward
us. The {irst cne we saw was considerably brighter than
the second one and it was sort of wiggly. It probably had
five or six curves in it, at least, and 1 thought 1t went
1ike this a couple of times, and was benl up around like
this.

How about in the airglow layer?

Was it in the airglow layer? No. I don't think il was in
the airglow Ilayer. It looked like it was down underneath «-
it looked like it was right over land and was considerably
closer to us than the horizon was. It was, maybe, hal Twur
between us and the horizen., I got the impression that it
was a lot closer to us and it was definitely not in the
airglow layer. DBoth times I had this impression. Tt locked
like it was coming up ocut of some clouds. T couwld see the
clouds down on the ground, and I had the Impression that
this was coming out of them, but it only got to an altitude
of maybe half of ours. That would be up to 50 or 60 miles.
This is the impression I got. I took some pictures of it
too, didn't I?

I had the feeling that the first time you took it you had
the wrong setting. You had aboul 250 at an fll. T don't
know what you did the second time.

T don't remember, either.

This thing was in motion, too. Tt wasn't a stationary thing.
It continued to move the way the lights on neon signs do. It
was wiggling back and forth.

When it came around over toward my side it was, to me, closer
to the horizon, and it looked more like it was below and in
the airglow.

It looked like it was in the airglow to you? When I saw it,

it definitely wasn't in the airglow, It was a lot closer to
me.
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O rourse, 1t started on your side and you talked ahoul, 1f
for 5 ur % minubes or so. Then as we drirted around, 16 went
over., I guess, to my side. Tl was irregular shaped and it
was oult toward the airglow layer.

Well. the second Lime il was a 1ot less bright.

Are we going to talk about the airglow layer nowt

Okay. We're golng to Lulk sboul the airglow layer, but it
comes ander "horivo.”  Let's talk about that under "hrrizon.’
Okay.

Do we bave any other celestial observations? The fire [lies
that we had around the spacecraft continually -- sometimes
vou'd be ahle to loock out and only see one, and you couldn't
see them too well at all at times. You could see them in

the daylight ocecasionally, but I don't think you could ever
see them at night. But the place where you could really see
them was at sunrise and sundown, because here you had a black
background of the sky and you had the sun shining on them.

They picked the sun up.

They picked the sun up and reflected the rays. They reflected
them just as bright as stars, I thought.

Didn't they! Well, you know the thing that was most inter-
esting to me was the time T called you and salid the sky was
full of stars, and you said it wasn't the sky. We were
pointing down at the earth, That was my first exposure to
having your window in the daylight and mine in the dark,

At this time we had all the fuel particles from the fuel from
the boosters spewing out all over, and my whole view out the
window was just completely full of these reflecting particles,
They locked kind of like one of the star fields we had passed
off on us as star fields. It looked kind of 1like a star
field, but it looked kind of unreal, too. That's exactly
what it was.

One of the prettiest things was when we had a rine dump at
sunset, bercause we just had millilonsz and millions and millions
of these fireflies or particles outzide. When you put them
all out 1like that with the sun shining on them, as we'd men-
tioned earlier with the black background, it just looked mar-
velous. As a matter of fact, we took some movies of them,
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and I think we might have taken some stilis, but I'm not
sure.

I hope it came out.

Yes, it was really spectacular| 3o we could just about
make our own stars when we wanted to. Is that all on
celestigl?

That's a1l I can think of, Jim.

I couldn't see the Zodiacal lights. I couldn't see the
Gegenschein and I could not see the burst of Zodiacal
lights that you get Jjust as the sun sefs. Go ahead, Ed.

Okay. I saw one during the last few sunrises., T watched
the sun very carefully from the time it first started to
come up till it finally popped up. I was looking all the
time for that shoot of light that's supposed tc come up
Just before the sun pops up. Well, I could never see that.
A11 T could see was the glow as it came up and a very rapid
rise as the sun did come up. There's something that I did
see that was quite interesting to me. Several minutes bew
fore the sun came up there would be a shaft of light that
would shoot up, and I watched it on two different occasions.
It was during your last sleep. I was taking a few final
movies and I was watching for this very phenomena, Tt was
the first time T saw it., It would be a 1little shaft of
white illumination and it was a long time before the sun
came up. I don't know whether that's what they were seeing
before or not, But when the sun itself actually came up,

I didn't get much of a big ball of light -- just some big,
bright lights coming up from behind the earth.

That's all I was getting. T didn't see this other thing.

I saw quite a few shooting stars.

Oh, yes.

They seemed to fall and burn up considerably below our
altitude. They looked a half or a third as high as we were
when they were actually being consumed and being burned up.
I never saw one above us, did you?

No. Okay., Cloud coverage =

There was a lot of it.
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MeDivitt There was lots of it, There were a lot of times when there
wasn't any. I don't guess there's much we can say about
this,

White I think we took some good pictures of the clouds.

MeDivitt Yes., Well, throughout tke 4 days we had cloud coverage over
things we wanted to take pilectures of. Other times we didn't
have any at all. Tt was a variable thing, and we ‘ust pot
a lot of good cloud pictures, T hope. Herizons - well, at
night there was a definite dark horizon, which I assume 1s
the eartl's horizon, And then there's a dim band, and then
above that, fhere's & bright band that is much narrower than
the dim band, snd above that it is clear, and then nothing.
I guess there are really three Morizons, There's the top
of what I think is the earth. Tacre's & top of the dinm
bard, and ther there's a top of the oright band, In the
daylizght you don't see these dixm ard bright bands. Tt's
Just a graduzl decreasing in intersity of light. It
starts cut with 2 very light olus al the herizor ard Just
gradually goes oub to the dark blue, and it firally just
goes to black., Right at sundown, if you're polnting 90° to
where the sun is, you can see the light blue of the day sky
coming down, It's muck, much higher than the airgilow that
you see at right.

MeDivitt If you're _ouking over at the daylight side, it looks Llike
the light olus goes on probably thres times as high asz ike
alrglow deoes. %What do you think about that?

White let me go irto my impressions of the alrglow in the evening.

I saw the same thing you d4id, c¢f course, and it looked like.
to me That the dark part was roughly twe or three times as
thick as +the lighiter airglow layer below it, We were both
impressed with the prencomenon of the apparent rise in the
airglow as you go from the daylight to the dark, and as
soon as you get out in full daylight, the earth's layer is
all gone, But as vou transitiorn between the daylight and
the dark, you see the layer start out and narrow down to
what you see as you get inte the dark side as the airglow
layer. And when you initially get into the dark area, the
airglow seems to disappear for a moment, and then the air-
glow layer nops out when you get into full dark, very clearly.

MeDivitt T agree. Okay. Do you have anything else?

Write That horizon isn't very goed on the daylight side, either,
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No, the horizon 1sn't very good on the daylight side.

The =orizor's not very good anywhere, really. We'll go more
into that on D=9,

You could see the lighkts of the attitude thrusters, and il
didr't seem to make any difference which ones you were fir=-
ing at n'ght. They weren't blinding by ary stretelh ol the
imagination.

They looked 1ike lighting maybe. Little flashoes,

The attitude thrusters lit up the sky a little but rnot a
great amount, They weren't blinding either. Xct much to

say about that. Okay. 1 want yvou *to discuss adapter sen-
garation that you saw.

Ckay. On tre adapter separation, Jim and I apreed to sep-
arate the electric and the 0AM5, and then pause between the
adayter sevaration so that we could dwell a 1ittle bit on

the separation ard absork as muchk as we could about iu. When
1t did separate, we got a very clean feeling of separation
between the two and a very definite feeling that the adapter
and the svacecraft had separabted. There wasn't much question
in my mind. Was there much in yours, Jim?

No, not at all.

There were a few pieces'that came arcurd [rom it, but not
as much as there was at spacecraft separation after inser-~
tion. Did you see anything?

Jo. I didr't see anything off the adapter,

ALl right.

The eguipment adapter. I just saw it oIf of the retro
adanter,

Why don't you go to retrofire then?
Okay.
Jo you have anything else on the adapter separation?

%0, I don't think so.
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White I wag impressed with the cleanness in the feel, and I didn't
even want to look around. I Just happened to be locoking over
at Jim's window at that time, and, as I said, I could see
pleces go around, and I could especially see pieces to this
side. What I saw looked like a mount with two round things
on it, I had bveen triefed on this thing vy John Young, and
he said it locked like two pump packages. So, I said it
looked like two pump packapges, too. Looked like Just what
T expected it to. And there was lots of debris around it
as 1w whistled off to the side, and then it went oul of my
view,

MeDivitt Ckay, On retrofire there weren't amy sightings toc observe,
Did you see anything outside, Zd? Did youw see any flames
cr anything like that?

White ¥o, I didn't.

MeDivitt T don't think there was much there. The retro pack jet-
tigon -- we 4idn't see it jettison, but shortly after that
we had rolled upside down and we were flying in, and I saw
the retro adapter floating arcund on the left side. It had
turned around so that iv was small-end-forward rather than
blunt-=ernd=forwvard. You could see the whip antenna stickirg
out the side, the four retrorockeis, crossteams, ard the
piumbing arcund the edges. It was quite a sight, Tt drifted
out behind us until it got out a couple or 300 feet, It
started zlowing a little on the leading edge. It started
fading farther and farther behkind us as we reentered, It
finally went from a dull glow to a bright one, and finally
youx could see the leading edge of 1t erading away. Finally,
it was Just a ball of flame back there.

White I thought that was guite a sight, too. It kind of set the
modes for our reentry, of observing very interesting things
all the way down, inciuding ourselves,

McDivitt We didn't observe arything in particular that happered at
400 000 feet. The icnization was where we rezlly started
picking up the fire.

White T think we kind of timed that with what you were talking
about the retro adapter up there. You said, "Hey, look at
it starting to burn!" and aboub that time we were starting
to throw a sheath around us too.

MeDivitt That's right. Tt looked like to me that it weni from pink
to orange and then went out to a reddish-~orange, and then

CONFIDENTIAL



10-1k

white

MeDivitt

White

Meldivitt

Write

VeDivitt

White

MeDivitt

WeDlvitt

White

CONFIDENTIAL

in the midst of tle reddish-crange you could see 17ttle
torpues o green occasijonzlly. It was quite oretiy.

I think anctler thing ahout it, loo, 1ig that tlere wasn'i

as much of it as I thought trere would be. I ear't gay that
T was disappointed in not seeing more Tire, but when T first
heard about John CGlenn's reentry, T envisioned more fire
coning ouwt. In this case you might call it just a sheath,

That's right. Trlere wasn't a big blaze, by a long shot.

It was almost like a vell of silk, There wag no flane,

10.4 Reentry

Well, in reentry we rolied. We didn'1 have any trouble In
seeing the horizon as we went around, but we were rolling
all the way down. We did see ourselves crossing the ground,
since we were heads-up a fair amount. We could look out
and could sce anything we wanted to see. T saw {tke Gulfl
Coast, and then out across t'lorida,

A 1ittle piv of dizziness was assoclated with the roliing
reentry as far as the visual ==

Yes. Tt wasn't really dizziness. It was just the fact that
vou could tell trat you were golng arownd in a circle at a
relatively high rate. Tt dida'ft bother us, It's just that
you could feel it, The spacecraft dldn't oseillute very
much during reentry. Anything else there, EAY

Ko,

When we deployed the drogue, 1t really made the ride in-
terestirg. I couldn't see the drogue very well. Fd could
see 1t probably better tharn T could. At this time, I didn't
xrow where tne sun was. We oscillated back and forth on tle
drogue probably as much ag 140°, I never did see the drogue
derecf, I couldn't see up tec the Lop to see 1! Il was
reefed or rnot.

I dor't think there's muich else ahout what we could see on
the drogue. Carn you think of anybhing?

I could see il un there whivping back and forth, and T was
gsure hoping that Ii was geoing to nold on and not pull the
Tront end of the svacecra”t of'f, the way we were oscillating.
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ALt R and Tt sevarate, I saw parts of sturlf out in front., Ny
window was pretty well clouded cover, ard I couldn't see that
well. I did see scmething separate, and I did see the chute
start off. It went all the way up. t main chute deploy,

I saw it come out in a reefed condition, I checked the chute,
and T didn't see any panels missing., T checked the 1ittle
cirele in the middle in the parachute, and it seemed to be
in fine shape. I was expecting that we had a good chute,

It firally just dereefed and we had an excellent chute, It
popped cut and came bgek in., About a gquarter of it along
the edge folded back in and then popped back out =zgain and
we had a beautiful chute. Do you have anything else on the
main chute?

No. T couldn't see it until it started to dereef. Irom the
dereef on, I could see the chute and was very happy ic see
it,

During our descent to landing, I could see the R and R can
with both the drogue and the pilot chutes attached to it,
fioaving off to one side. After we landed, T noticed that
there was steam coming out of the RCS thrusters. This steam
didn't last very long, I could see the sea dye marker in
the water, I could see the varachute in the water.

I thirnk you also ought to indicate that the windows steamed
up quite a bit., T could see out a 1iittle better than you.
You couldn't even see 50 feet out in front of youw on your
gide.

No, I sure couldn't, There was a hole down at the bottom
of the wirdow that I could see through. Ed wasr't having
too much trouble seeing through his, ZI¢ was real nice to
see the helicopter and the swimmer,

Both the windows were pretty foggy, though.
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11.0 EXPERIMENTS

11.1 Two-Color Farth-Limb Photography {(MSC-10)

This is one in which we had our firsil example of poor Flight
planning. They scheduled our M3C-10 experiment so that it
actually conflicted with some FMorixon Sean Tests that we
had to make. And since our llorizon ican tests were being
made in conjunction with the platform, which was only going
to be up for a limited period of time, we had to interfere
on the tall-end of M3C=10 to go ahead and start working on
the Horizon Scanner Check. Anyhow, we went ahead on the
MSC-10, starting at 11:04, and went through eight series of
pictures, This was the time that we had trouble with the
event indicator.

Didn't we have ten series? I thought we had ten,

T've only got eight indicated here. O©Oh, yes, wait a minute;
it says 10% runs. I only have eiglt recorded here, and a

final one being run at 11:57. We should have 9% runs.
Tes,

We should have 9% runs, and only nine were required. We

should have it all. On the first three runs, fthe event in-
dicator wasn't used, because I was having trouble with the
Hasselblad shutier working properly in conjunction with the
event indicator. About 11:13, I got the event indicator
working all right, and the rest of them were run pretty
well. The early runsg were taken pretty much in night con-
ditions. T doubt if much will come out on that one. The
next one, at 11:09, was taken with the sun right on the
horizon, right into the camera, so I doubt if that one will
be ftoo much more than a hig washed-gut mess. The rest of
them were all taken with the horizon in the proper position
and utilizing the ring sight. The last part of the experi-
ment was interrupted by the lorizon Scanner Tests., Tn other
words, we didn't get to the sunset. I think actually the
sunset would have been one more series of pictures.

I would think so.

Okay, I guess that's all for MSC-10,
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Okay.
o you have any comments on that?
No, T don'i have any comments. T think we logged the time

and the weather along the route, such as it was, and we got
all thal into the book.

Synovtic Terrain and Weather Yhotography (S-5 and S-6)

I think we kad a lot of unusual ard zignificant sublool mat-
ter, and Jt's all in the victures, We Tad one camera that
wouldn't wind the (H1lm too easily, but other egquipmert ope~
rated I'ine, %We didn't get the data reviewed properly -- toc
late.

Ard we used the volce recorder as often as we could record,
I don't believe we Zave all oi this 8-5 and S-% protography
recorded. T think as we go over them, though, the ones we
didn't record will be pretty cbvious.

Yes, I think that those two experiments are really in the
photograchs. The ‘lasselbnlad camera coperated Tine except we
ad one magazine ulat didn'! wind up too well, but 1t never
did jam up completely. T guess that sort of covers it.
Wouldn 't you say, 47

I would too. ALl the data that we got for it is recorded
in our data book. Iel's see. Simple Xavigation with the
Sextant, EBEal D-9.

~l.5 ZSlmple Xewvigation with the Sextant
T guess we might as well cover it.
Well, in the Adr Iorce portion of it, we can start right
off by saying that thre stars they wanted us to run the
operation orn -- I think, Series Number 4 wm-

%0, that was tre last one. They gave us {eries 1 Lo start
with.
-~ which was Lke daylight. Tke daylight operations didn't

prove feasilible gt all, We couldn't see the stars and 17 we
could lTave, we didn't have a good horiwen to run them on.
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So 1t became apparent Lo us thal tiwl r-n was logt right in
the beginning, when we {irst came out of the darkress and
lost all the stars, We also got the big picture that the
sextenv was not going to be too casy to uso., It was poing
to be impossible to use without using some Tuel, and It was
going to be damn hard to use when we used just pulses of
fuel. We needed some kind of stavilization., At least T
thought =o.

MeDivitt We might say that the lightbulb in the counter readout for
the angle was burned oul.

White That burred out within 2 seconds after we got up there, I
think,

MeDivitt Did it ever light?

White First time I turned it on it it and it went "flit,"” and

then the light just went buzz=buzz,

MeDivitt I didn't know 2t ever 13%.

Write It 1it and <hern the Iight went outl.
Medivitt Okey. B0 we lost the lighthulb in the angle readout, which

made all the rest of the measurements very difficult. And
the Alr Force portion in daylight was completely urmunanle,
You couldrn't see the stars and the horizon at any time. ZIn
the night portion, we initially had great large angies be-
tween the stars and the horizon, and we found that anout
250 was the maximur star-horizorn angle that we could handle.,
Wouid you eoncur with thet, BEd?

White Sure do.

MeDivite As we menticoned when we were talking about the horizon and
the aizgleow, we really had thrvae rnoerizone.  We nad the true
earth horizon., Ve had the top of the dim airglow layer, =und

we kad the top of the bright sirglow lsyer. I think ihat

I uzed the top of the bright airglow layer, excent where I
specifically called out in our notes. Ed tended to use dif-
ferent types of horizons, deperndent upon the type of filser
he had cn., Why don't you discuse that a 1little bit?

White I terded to feel that tke pottom of the tright airglow layer
gave me a 1ittle finer defired horizon for & no-filter opera-
tien, When I pul the biue filter on, though, I 4idn't have
much Lorizon at ail, Whern I put the greern filter on, it
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zave me, ag [ar as the Lop of the airglow Is concerrned, a
better horizon to measure to, I thought that the horizon
was certainly not a very defined point to measure to, and
I think accuracy would he lost in trying to measure tc a
horizon like this., It's Just plain hard to take a fuzzy
old roriwzor and try bLe make an accurate measure Lo it.
That's exactly the kind of horizon that you've pgot at right.

MeDivitt I concuar. There must have been at least a couple of minutes
of fuzziness in that horizon, and T don't think thrat vou
would ever expect to measure to the horizon within a couple
of minutes. T you?

Write %o, You'd have to calibrate yourself down pretty close to
measore, You know it would be ust pure luck I you kept
measuring properly to it.

Meliviut Yes, the thing of it all is that even if rd got himself
calivrated so that he would always measure the same angle
between the star and the horizon -- it wouldn't be con-
gistent between one pergon and another. I'm not really sure
how you would ever zo about measuring *to this horizor with
any accuracy at all unless you had some wav that you could ==
instead of atienuvating the light ~- ouild it up in some way
and then filter out one particular line tha’ happened to be
an extiremely sharp line. The korizen T liked to measure
best was the top of the dense alirglow layer with no filter,
The next hrorivon I liked was the top of the dense airglow
layer with the green filter, I liked least of all the nlue
Tillter, vecause it ‘ust completely eliminated the Lorizon.

Write Yeg, I don't +think the diifference tetween the clear and the
green was erough Lo argue over a preference netween., 1
thought maybe T nad a clearer one in the green, hut I tended
to teke far more measiremernts with the clear one, so verhape
they are so closely matched that it really didrn't make toc
much difference,.

MeDivitt Yeg, L did most of mine with tlre clear one,

Wnite For thre rurs in the Alr Force poriion, T found out that the
gtars ked too big of an angle hetweer the star and the hori-
acn. To actually follow tre format, for the runs as given,
turned out to be loo difficult. We did make runs on stars
and rorizons if we toock the vime or it and took lhe measure-~
ments., It seemed like the angle was fairly well Limited
between 20 and 230. Tris was dre to Lthe limited maneuver
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capabllivy impesed upen us and the lack of having encugh
window space. If you get ovehind the sextant, behind the
window, and try to make a measurement, you might be able to
theoretically measure something out to 50 to 60°, Trecret-
ically, this mzy ve poccible, mut you Jjust can’t @t your-.
self up above the console circuit breaker panel or down

inte the foot well area, which would be required to make
measurements of this magnitude. There were definite limi.
tations on hitting the side of the spacecraft and trying to
make a sighting ard losing the object out of the upper window
as you cranked the vperiscope down *o bring the star down to
tre horizon.

¥MeDivitt In trying to accomplish the Alr TForce portion of ithe experi-
ment, we found ourselves completely unadle Lo do the day-
lignt star-horizon measurement, 3o, to get some insight
into the operational use of the sextant, we took a great
nunber of star=to=horizon measurements at night, They are
in the book in quite a bit of detail. As we mentioned
eariier, the telmet was an impediment to use with tre sex.
tart, so on cceasion, we had to itake tre nelwet off, The
greatest angle that we couwld normally get was about 20° be-
tweern the horizon and the stars, but on occasion we got up
to 30°. This meant a certain alinement of the spacecralt
was necessary sc that you could get the largest pilece of
glags tetweern the star and the horizoz and still get the
sextant in there. ¥We found oot thatl <o do the shar«io-
norizon measuremert, you had to we right-side~up. I you
tried tc do it upside down, the fliliter blarked out the star
and not tke horizon. I thirk that there are a great nunver
of measurements in here, but I do feel that the Air Torce
portion of the D=9 Experiment was more gualiitative than
quantitative. Maybe I ought to talk akout the Apollo wor-
tion. ¥We made one Apollo run where we uvsed two stars. I

a greaet number of measuremenits. Ed made a great murrher of

regsurerents between two ntarzs. And we goit our 30 TLns on

one palilr of stars that were gvite cliose together. Then we

started out with alout anovher 20 sighiings on ancther nair
o7 stars that were Turcher apar:.

White ey were all in Scowpi. I think they were about 12° on the
first one and about 22° on the secornd one. There were Antares
and Scorpi in the second series, and it was Scorpi and the
third star up in Scorpio inr the first series.

MeDivitt Again, we found thatl the angle that we had selected 4o operate
betweer was too large, and we ran our flrst group cf stars in
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about 12%9, and for the second pair we tried to pick stars

that were arther apart so that we could get a belter feel
Tor larger angles. This pair of stars was a little over
21° apart, We were too optimistic about the angle between
stars that we could see by looking through the spacecraflt
window. What do you think about the voice recorder usage
during this experiment, Ed?

White T don't know why we had to do it.

MeDivitt No, we actually hand-recorded most of the information here.
The one thing that certainly delayed the experiment was the
leoss of the lightbulb within the readout. We changed the
batteries and bulbs from the crosshairs and never could
get this particular light te come back on.

White Did you ever figure oul why we needed to hand-record all
these things -~ why we had to record them on the recorder --
the times and all that jazz?

MeDivitt No, we had to record the angles some place and we had to cor-
relate it to a time.

White Well, it says to prepare sextant and photo-event indicator
for measurements. What do they mean by photo-event indicator?

MeDivitt The photo-event indicator was to get the exact Lime. Remem-
ber, when you were doing star-to-horizon measurements you
had to have ==

White No, bul this is just for the star. I don't understand the
photo«event, indicator. I think that Jjust clobbers up our
data.

MeDivitt That's right., Yes, that wasn't applicable at all. Tf{ didn’t
make any difference what time it was at all.

White In fact, when I made a second run on this while you were
asleep one time, T didn't put the photo-event indicator on,

MeDivitt No, there wasn't any need to put the photo-event indiecator
on this.
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L4 Mlectrostatic Charpe {(F5Cal)

T think what we could say herc 25 that we *urned M3IC-1 cn
and ol T when 21U szdid in the Jlight plar and when directed
oy the people on the ground.

Troton-Eleciron Spectrometer and lri-fxis tiux-Gate
Vagnetoreter (MSC-2 and MSC-3%)

We Turnhed ol T MEC-Z and =3 according to real-time fliznt

planning "rom Tthe ground and whenever the flight wlarn In +the
air cal’ed for It.

we had one time wher I rar a double small-end-forward set

of runs tlrroush the anomaly. The first time, T felt thati
the hesding had not been accurate enoiph for the small-cnd-
Forward reguirement. wWe were dodrnpg it without the pilatfcrm
on the stars, ard the firgt time through, T wasn't satisTied
with it. Bo, I ecailed down Lc ilhe ground and {told them bLnat
T owasr't satisfied with the run and that I'd make a repcat
run bthe next time. This T did, and I ielh ihe eguipmeni on
trrougzout Loth »urs and lor an Tour afler ilat. Lo, we

el fectlvely have two small-end vuns trhrough the South AtTartie

anomaly.

Ckay. we didn'it nave any operallonal probleoms with it.  Did
we use trhe wvolice recordor wiin 147

Yer, T zuess we did. Tt s@hould all be recorded on Lhe volce
recorder. I not, we've zot svackup Limes in the vook., Jur,
volce recorder was cur urime means, and our hook was lust &

DAC KL,

Rignt.

11,4 Radiation (D=8)

I think ore time you were zleeping, and vou didn't zet it
. K i o iy
that pass, but you gsel 14 Lhe scrond neeg, didn't you?

ey

#zo vack

Well, we got them logged when we did “t. They can
and getl 14
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Right. There were no ownerational problems. We did use the
volce recorder to record the information,

11.7 Inflight Exerciser (M-5)

We didr't have any stowage provlems with it pesides tlrose
associated with all the other eguipment, The outside thin
rubber layer broke on the exerciser abouit the end of the
first day.

Yes, I've got a comment or two.
Go akead, =d4.

I had the feeling that my capacity and my desire to do
strenucus physical exercise decreased during the flight.
Actuslly, 1t kind of decreased to a point and stayed at that
point for the wrole flight. Skortly after I got up there,

I really didn't have ary big desire to do a great deal of
physical exercise, I did do the exercises as indicated, and
T did about eight extra series of exercises with the exer-
ciser, but T noticed a defirite lack of interest in doing
reavy phiysical exercise,

I concur with what &4 said, although I'm not really sure
this came about because of the small amount of sleev that
we tad, or ust as an effect of the zero-g thing, T did

tse the ¥-3 exerciser uc do other exercises, T used it tc
exercise my arms, rot only Irn the manner trkat was demon-
strated, but by holding on to one end and pulling the other.
end with the other hand. 1T used it to exercilse my legs alsc.

T did a few olther exercises, [ust with Lhe exerciser., T
vanked around a little bit on 1t, as Jim indicated. But,

I also did some exercises in which I pressed pretty hard up
against the front end of the spacecraft. I tried to lense
my legs and tense my stomach and arms, and I tried to exer-
cise ir this conditicn., I probably did that a lot more than
I did anything with the exerciser,

11.8& TInflight Phonceardicgram (M-Ut)

To the best of my knowledge, we didn't Iave any equivment
problomns,  About the end of the second day, my sernsors
started itching a little. I don't know if 1t was my phono=-
cardiogram or my otler sensors.

CONFIDENTIAL



Felivitt

MeDivict

White

WeDivitth

CONFIDENTIAL 15

SO Fxtravehioular Activity

snrtravebicular aclivities have beern covered in great delall

egrlier in Lhe debrielirng. I dorn't think we have to go over
Lriach, agadn,

1,13 Nlsecelianeous

In the external observations, I did observe three satellites,
but T thinx lhese were covered in detail carlier, and T den't
believe we nieed to go over that again here,

T think that we'll commeri again (we've commenied or this
point before) that the tupe recorder ‘s the most importart
viece o equipment that we have onzoard the spacecrait fo
record our observations, times, and olbher information con-
cerning the experiments. T think the one we have onhoard
with the Iilght located down underncath the vilot's right
elbtow iz eniirely unsatisfactory. T feel that we lost some
informatior on our Clighs due to lhe _ighv coming on and nct
being ouserved. We were going alread with information ['or the
taze, Dul were losing i1t in tkis manncr. I thing we ougwt to
correct this dellciency yrior to the rnext [lighi.

conesr heartily,

CONFDENTIAL
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2.0 PREMISSION PLANNING

12,0 Mission Plan {(Trajectory)

MeDivitt  IL is pretty difticuli Lo debrle® thig premissicon planning
because wo hid go many premissicon nlans that we couldn't
keep tracik ol them alil. 1 thinx Liabt we started toc iste
or. the mission planning for GT-l, secause everyone was con-

cortrating on 9T-%, Then montmg that we had 4o

misgion plans, we abcut three or four times,
ally. We nob only changed the glectory, bhut we
cilenged the alvitudes of incerticn; at cne time we were
sheoting ror a 87-1L5 corbit and then a £7-161, and ilen we
cranged iv from 9C degroe launch azimush to & Y7 degrec lsunch
] wie decay

2zimuth.  We crnanged now we were going to handie
cf the orbit. All iIn all, T *think our missiocn pian charnged
Just Soo olten,

MeDivitt Same with the flighkt plan, Wwo kept changing it arcund, and
changing i1 srcound, and o 2 it arcund. I% was really
unfcrtunate, Up untii aboun 10 days before the ighit we
were really osrensred “3? about twe different flights, and
firaliy t plan nailed dewn. I think our

flizht, thougn, mewnat different than otner fiignis in

. L .
that we did have some real majior crnanges about 4z rontns
pricr to the {light. Conseguently, we had to sxpeclt ftheze
thirngs, So, T think T'd be the Tirat to admit that T Liwve:
with these chanzes, beczuse I had a zrest desire To do the
migsiorn that we get cub to do,

wnite We woth Xind of got to the point where we krnew that we had
a mission To 2o, and we xnew It was zoing o be tough as
far as getiin “llght plan wag concerned, and we

5 gocod £
were [Usy zet the best we cguld and go.

{

Modivitt That's riget. T thing tnat the situaticn that we firnally
ended up 1n was that we frisd To have a very good launch
and first couple of corbits and a zood Zast orbit or two,

AZl the situft in trhe wmiddle, we knew we were golng to nave
to nandle real-time. I finally found myself ferced into the

gituation wrhere T coulin'i even worry about itne middle flight
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plan, We had teo lay 1t oul in general and expsct a
nunper of changes, This Is exactly what we did. We nandled
it In real-time.  T'm onet suzgestivg that we do this lor
Tature Zlishts, Tor [ really hate tc gsec us go right on down
artil the last minute oelore we zel Shis information prepared.
~ think it's tee bad, vut I tnink on cur flight a lot of Lhis
Just covldn't e helped because oF the drast’c changes in

. e . . 1
tze fligme plan In the lagt 25 months,

Zoden't leel we've ot a big beel coming L6 anybody. 1 know

a lot of pecple wore wcrklng rretty hard,

@

That's right. Trere were a “ew things on cur checklist that
1

could nave been done corller, put I think the 4Lonal mission
vian, as such, was mcd'?ieq albl 4 laite date to cnangoe Lhe

on’eetlives oy a grezt amount. We in the orew ag-3e1 witi Lhe
Z Tt almost doubled The amcuint of work that we zad 1o
o Ln tro,v fagt couple of moatrte, but I think d“dt by accepi-
ing iL and wrylng te make the toning work, we were anle to
overcoms She oroblem, and 1% was indzsed major problen. A
sivagsion Lhat T hoped wolldn't ocour ard did oceur on our
f1ighi concernad tze checklist, Lre data books, the nrocedaro
wookg, tze map Tor the orbil ravigaticrn, and our crarls and
geaphs.  wWo didn'i receive the crhecdliisl ana the vroeoodure
and data bnocks for cur “ligat Lo lock al until = '

s

Wioo'elong
dn't have 4

tre rnigat before Lae Mignt. Oorscguently, wo 41
1ot o time to go Lhrougn trem tre way we should Rave. We
shotld nmave had thcese veoks and charts In our hands nc ater

tran 2 wecks gcefore the Plizhi. Hsre agsin tThere werc zore
extenuating ci“Pumstatcos, w1t I'm rot sure that the clroum-
ghances were really Lnabt great., T still think ihat we srnouvld
have gctlen these out edflier. The pecple dewn as Sne Ca
doing these things worked themselves to the tore right and
dav, sractically, =0 gol tresc things done. I have nothing
oat the nighesl praise for trho pecpie from FCSD inat care
aown ©o dco this Jjob. I Just sort cof suepect that we should
rave golten started cn it ezrlier, and tret maybe we arzcould
have nzd a few more people down there dolng 14, Arny comrent

cr Shis, EQ?

Fo. Trnig 1g the thing that I think T was harping about =2
long time befocre She f2ight, bocause 7 saw the same trhiang
£5 = » =]

happen om 4T-%, when the checkilst came in at the Zast min-
thte. In Jacu, tne Zast nignt before fthe o llﬂht, I renmerizer

crn walzing down the hall looking al is DLAan and
J - s} T2 -
nis checkiist and cormenting on 1his surprise and that
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vohroro was muoh owe aildr 't know ahoubl, becavsco

i ' 2l adj_tzur EHDEL -
v to nliame
he srow and

surprisce, wno Lhnero woero s fow gurprlioog inoours,
wonldn'h s

W0 veolity Lnoro

mealal procodaros andg our buoks -- wo'roe partial
in gome rospects also. bDeoause wo woro running
Knsw what W »ar L0 et T ooonour ve hearl: Ly

Wil J we el shooo thingg mads ox
Ltime sc that wo can uase them in
ESTAR S0 = 2i%ile hand-helda chzoke-
list exclusively Lhe aimalalor bhat we zre soing Lo Ty
wilh, 27 wow 2ould get thom nailed dewn izl woell ahosd of
Lime. Thaits what T would cave Llzed Lo rave done,  That's

what we aldn'b do, trough,

WOoIne o

whe girul

L don's really sce any coxcuge Top drazging 1 oout wo
the Tast day. 17 fthese zs would zave beern 8 hours later
they wouldn™h evern tave wade the Mlight.

+han

Flobn now woe've goloa

Metols! recorrend hezart .
arless DO VOery # o

oueey Liing shoul Lnom, ol
valao o wile oue dinocur Mlians I suro
semeto )

wal

.1 7
sobtor, end use 1t socrly.

PR N RS
don's yeat

Tag zie,
Hara again we that woro LOOLL Y

Lhe char in ToLnlra owe randied 211 o7

wneae sdegusiol Loink Lhat we cught to use
GT-U am an exsomple sroulc s dons on oa Tlight,

ag ey az nc change like that. I feel thai LY

we don't havs The egulpnent onbosrd the spacoorall checked
ut mnd rendy Tov service bWy the tims the spacecrall leaves

i srowdn't Ty o the flicnt, T've [eld lise
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et zince She time T got assipned to this TMlizht, and T
stILT feel that that's the way fo do it, uanlessg you have
mator change for o worthwhile roason.

White _ was right Lo the very end I thoy wore
acing ©o get Liese (inal charges in Lhal were required for

o
our [1isht, They sure waliod a _orng tlme to put toner irn,

MeDivitt Vesg, £ or % days veflere the flignt we =tili had o lci of
things migsing., In fact, when I pel irto e spaccorzft,
aboul trne firgt thing 1 roticed wes that the velors wasn't
arourd the 8-ball. Apbout 30 minuies laier, whiille we woero
1y vrere waiting for the launern, Ed Zocked ur and pointed
al L7e B-bhall st the place wrere the velcro was not.

White Yos, there wasrn't velerc in several places wrere - nad
wantad 1t, and 1a seversl placcs wnere I nad sctuvally drawn
In the Tizes wrere T wanted them to put the strips. Instead,
Lhey pul trem 9C° to where T had tne liznes. I can't believe
Llrey wouid do sometning lixe that., I'm nob really ccrplaining.

Z thirk they d4id a pretty gocd Job.
MeDivitt Do you have anything else on spacecra’™ charzes?

3

Write Mo.

12,4 Mission Rules

Write I trcusht thls was cne of the smoother polnts.

FeDlivitt What? Missicn rules?
white Mission ru.lcs.

a vory good sct of mission rules, and ” don't have much
else to say about it.

MeDivivt S0 do Z. I don't resily have any commert. 1 thins we rad
[x]

White T corcur. 1 think we sct a record on running trhrough the
mission rules review, and I have one recomrendation to maze.
T rvecomtend highly trat the crew review thelr rules thorocuzghly
pricr %o the reeting snd send thelr disagreements Lo ignt
Overalicns Divisior, sc trat they can either concur witn
them and incorporate ther, or disagree znd tren iror the
di®ferences out on the major ithings before you come Lo the
mission rulog meetlng. Tren, you'll find that you sz2il
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in dust Lne first meeting, and wois Ls exaotly

oo BXporimonun

wer had some nreliy

enta, oxcopl D=6, ir FC8L,

aown oh thoe nct prepare

don Folders Lrat wo necded, Trey arvived
2 wezeks balore tﬁe launcs wits &

mapa for un to menorive,

lanning o oour

Chart of overy olace trnat wo
Faal

WhP_Q 2% nerth to 40° aouth,

I thinx thal fhere wasn't any Imapinzsior used hare. -
Juet Fool lhau the ““ﬁ“lc whe wore responsiblc * periorring

trida dubly Tell dow* wo thas foh ccmpl:tely; and uld nocthing
wha*;ﬁb"or UL _k auou iL. Wron o we reslly got arcung o
: - have 2 thing for us, It surned
Ly ginned up

L

wore
1‘ri\.oﬂ O
1 sors
Tanettan ol E‘[?Sl

TS

Z2rotna to Flying
way e
with S
the ZCSLC.

I WO

~

;uw noint in

Thoy Jdidn’
relbisd o)

a satis“actory

e, toe put it klurtly, it was sorvew
T *think thio plannlir
adeoguete.

ed up and UnWoOr<od apon.
o Lor alll Lic otnor cype 11

wWeo had onn sres woere we wors oo ol L Loc arblf 2rid
was in the stars Mor Lhe &7y Force D03, We rov 1ﬂf¢d tnls,
al5c, oo Lhere was =g lzok of plarning. 0 Jjust turned ous
nese sLars dn Tho soguence o wo hed [or Lhom,
= [t we ned lmposed upon
SUYL LAE 2XDerivent wWitnouwn

Just coul
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Yos, And I Lhirk ftnat this care about Juzt socause ol a
Cack ol knewladpe on everyore's part, oan Jast wonat we could

hand" o n the spacecralM., and the rales that Lhe s
Lhrough the sliles.

ey,

AT

Thuat was soncthing that we learned orn tnls f1lig

I think so. I tzinx tksv's pari of Lthe gualitetive dala
trat we brought back for D-%, tut I do esl that the pre-
o .

T ight planning Tor -6 was cormpletely inadequate.  Arnyibhing
else on any of the olrer oxperiments?

Ho, I thirk the olher experimenls were well oric’ed 4o us

o]

we undergtood them gaite well, and I thinz the procedure
were woll taken care of.,

2

That's right., Lel me clari?y one Lolng, T Shizk thst 4ne
technicael agpecht of 0-%5 was one ol Lre test orilefed cf all
wre exverimerts. Tre LOD nceple who wore responsibls o
it mad scme of the neost dstailed ard therough brieiflng suldes
nd Jorms Zor us on the eguiorent, znd we were more brlceled
orr the equipment. Ii wna Jusl Lo nrocedqares Ligl wero
lacking.
Yos, T Zall that I know Lhe cgulpment snd
usgge on Lre D-6 backwsrds and Zorwards.
condauncting tne experiment werc guite clear
only Snlrg that we didn't znave was & geod metno
up the tarzets and tarzes acguigition oree we
AZgc, Just nanding me 24% tarpets was o pret
approack in tryling Yo golve thig problem, T

den't Thirvke I have awylhirg elie or cxperimor.a,

ey ST,

Shd

N

Trainirg Activities

0

Well, T worldn't do anyvihing aifZerenily,

Jim, T woulaz't oliher. That's cns of the rnipnlights, I
tnink, of ocur missicon; that woe wore well lreized for o
gnd [ Leid In all respeosls we woroe well tralred. 7

belisve I'd add anv*r.n: extra, and trere's rolhing

I'd taxe cul, cither.

=
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Lhat thoe Leainins wont sl

P oarg hooed duowoudld woeks I oo

e didr 'L oprovide wg o quite Lhe tralnling Lhat

sy onowns i Lhe T othinx Lhe aimi-
. N

Howslon wias Loo bugy interlacing witn KO

Lo
Wil Il

HSHTSITIES: !)i"O{-"I'EJJI".

Tulocy ere in

and switclioe Tron oone sullding vo anoloer and updatling to
Te conticaralion ang a4 wrole punch of othor *hlr_._.f: We

got L4 the WY configuralion.  Tho one
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advance., I think this is cone bit of experience that we
could mess on to the guys coming vehind, particuwlarly Lhe
ones thaet havern't ficwn before, at least in CGemini — Just
whet informatlon we tock along, and the reasons why we took
1%, and what our recommendations would be, and what we
would want to take now. Because remember, you and I sat up
there the night hefore the launch and sifted through = pile
of siuff and decided Just exactly what we really wanted to
take,

Of course, on the other hand we knew whet we wanted. 1
think we were just locking for it 1n thet pile of Junk that
we had on the table.

Yes.

We had that list of things that we'd mede up.

Decided we were going to texe. If I had it to do over
again, I think I'd have this all in mind earlier.

Yes.
You and I, 2 weeks before . the Ilight, I don't think, fully
knew exactly what we wanted, and it wasn't ready for us

then, anyhow.

Yes. You're right. Matter of factu, some of the stuff we
<ock was our own personal stuff, like those star charis.

Yes.

And thait polar star chert was mine, and that Mercator wes
yours,

Right.
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13,0 NIBGION CONTROL

145.%  Go—No=0o
¥eDivite Jkay. Mission Control. Missior Contrel is {the next major
tovie., It says degceribe and disecuse updabting cn the status
of the spacecraft on the mission., Go and no-ge's, I thought,

went pretty well. You have any comment on that?

White Ho, Sure didn't,

15,2 PLA and CLA Unpdates

MeDivitt  PLid's and OTA updates, I thought, went extremely well. You
have any other comments on that?

White ¥o., We used the form, and they're easy Lo copy down. There's

sure a lot of Information they can get up in a short period
of ‘time,

1%.45 Consumaltles

¥eDivitt Tre congurables, we had --

White T got sore comments on that,

YeDivits Okay, Go ahead.

White Okay, T tlought that thelr monltoring of ocur eleclrical systém

was deficient. I don't helieve they gave any indication of
what our electrical consumpticn had been, up till very near
the end of thke flight, and they informed us that we were 130
or 150 «-

MeDivitt 160, 1d.

White ~-- amp=-rours over, and I would've liked to xnow thils at dis-
crete times throughout the flight.

HMeBivitt I think, meally, this was our fault. I think we should’'ve
called down ard asked them. ¥wWhen they did give it to us,
they gave it Yo us because we did call down and ask them,

white Yes, okay. Maybe that was, out I was lcoxing for it more
often than that. Maybe we could have this part of the

CONFIDENTIAL



13=2

MeDivitt

White

MeDivitt

White

MeDivitt

White

MeDivitt

White

CONFIDENTIAL

go--no~go, and they could say you're on your electrical pro-
file and your OAM3 profile, This wight be a part of it to
be sure.

Yes. That would be a good idea.

13.4 1¥light Plan Changes
Flight plan changes.

Flight plan changes. Well, we had a few, I think that, in
general, they all came off where they should. I don't really
have any comment,

We hed one area in which they were deficient with the MSCA10.

I've already talked to Jerry about that. He says that there
was a misunderstanding between us. They sent up to do the
M3C=10, and then they said not to do the MSC-10. Do it
later., We &idn't get the message.

I didn't hear that.

Yes. T thought all the flight planning was good except in
this one instance that wefre talking about. We were directed
to do M3C-10 in one pass, and then before it was done, we
were directed to start another check, We got this informa-
tion pretty late before we started the experiment and hence,
didn't get it. We didn't check over the times ourselves, and
I guess we should have, So that when we got around to doing,
it, we found ourselves running into the situation where we
vere supposed to be doing two experiments at the same time,
Fortunately, T think we were able to accomplish all the objec-
tives of both experiments, but there was no need to hurry when
we were up there for 4 days.

Jim, 1've got another one too. I've thought a lot about it.
I thought about this one before the flight, and I think about
it right now, And I thought about it during the fiight. T
think it's time to start a crusade on the elapsed time.

Get us a clock., It's golng to cost money, but I think we
ought to get ourselves a good elapsed time clock inside the
spacecraft. Uet FOD to start going on elapsed time. And
here's ancther funny sounding one, but I don't see why we
couldn't do it -= why we couldn't have a flight watch in
10=hcur increments. Jlet scomebody build a 10<hour watch with
a counter on 10-hour increments. And then we'd have the
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timing system that we need on the spacecraft, What do you
think of that? I know you and I have talked about this be-
fore but I think it's ting ==

Yes, We were forced to run our mission using both elapsed
time and Greerwich mean time, and it's almost an insurmount -
avle problen,

thing it's really got our dats all feculed up right now, too,
I think we'll unsnarl it all right, but, boy, if we could've
been putiting all our times into those tapes and on our data
books In straight elapsed-time Increments, and even when 1t
gets into long time, you know, lbwday flights, you can still
pus in k30 and 20 seconds as well as you can the regular
Greenwich mean time,

Yes.

T think trat it wouldn't cost ws any more ©o have Cmega make
us a l10=-hour watch and fix these dlals up on it so that we
could keev track of good elapsed time,

You've got to leave the minutes and seconds alone there, Well,
let's rot argue that nere or even discuss it. T think what

Td says is right, We were forced tc run the missicn in both
elapsed and Sreenwieh time, ard I don't think that was the

way Lo do it, T think we ought to reelly start after this

Right.. Ii's time to get on with this. I think it's i{ime to
make a crusade on it. I think everyovody's ready for it.
Yes,

Except the few people that are fighting it, and T think we
carn overcome thern.

15,5 Bystems

Jkay. Mission Control Sysvem. I think the Mission Conurol
on this flight was nothing shorv of excellent, We got all
the inforration from the ground that we needed. We didn's

get botrered by ther vnnecessarily, I don'i believe,

They were there whern vou needed themn,
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MeDivict They were tlrere when we needed them, That's right., I have
nothing but praise for the ground control cn this flight.
Fow about you, Fd?

Wnite T did toc, and I had the feeling up there that I had con-
fidence in what they were doing down there and in the de-
cisions that were being made, T felt that when I needed
information that the source was available down threre, and T
corld always get 1, That's a very good feeling.
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15,0 TRATNING

4.1 (emini Mission Simulator

Okay. Over on trairing now., The first topic is Gemini Mis-
gion Simulator, and I think we touched lightly on this subject
already. I think that it's an excellent trainer for proce-
dures, system knowledge, launch, orbit, retrofire, reentry,
and crew atations. I think the ©ig problem with it is that
it takes tooc long to turn it arcund. I think that we're
fooling arcund with it too much, committing it to supporting
cther [unctions kesides flight crew training., The simulator
at the Cape waz supposed +c have been turned arcund at roughly
2 weeks alter 0T-3'e launch, and abcut © weeks after the
launch it still wasn't doing it's Jjob. When we went down
there to start flying +this completely checked-out simulator,
we found that the launch phase worked, the orbit phase did
not work, and the reentry phase did not work, After we got
the orbit phase squared away, we found out that we kept
losing Reentry Command System. We couldn't use Direct Cone-

rol Mode in anything., We never did fly reentries wnmtil
shortly befere the actual fligkt, at which time I think I
rad four total reertries atout a week hefore the flight, =4
said he only flew four reentries or the simrulator at the Cape
in total., I probably flew fifteen, I would guess. That's
total, so I think that the Gemini Mission Simulator fell dowm
corpletely in prepvaring us for this Tlight.

well, not guite that tad, Jim.

Weli, Okay. We did get a lot of training from it, 2ut T

thinx that the turn-around time is completely inadequate,

It made the Jjob for the flight crews a lot tougher tharn it
should hLave been.

I don't know really wunat the problem ig, but I think the
people down there are working hard, and when things were
wvorking »right, the ftraining was ouvtstanding. 3ut, gee,
trere's just too rmuch time when things weren't working
right.

That's rigxt, I think that's 2 good point to make. People
down at the Cape Ltry very hard, and T don't think it's their
vroblem. The program for the CZape Simulator was done here,
When it arrived down at the Cape, it was completely inade-
guate Tor the lob, arnd I can't understand why that program
wasn't checked out irn betier shape when 1t went down there.
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I think, also, they're caught as second-rate citizens as far
a5 keeping their simulators up to date and getting the latest
spacecraft changes in them, They seem to be way behind the
spacecraft and indicated to me that the system did not permit
them to updete the simulator with the speed with which it
ought to be updated to train the crews properly, The things
that were characteristic of Gemini IV were being incorporated
in <he simulator down there in the last 2 or 3 weeks when they
should have teen incorporated in the first 2 or 3 weeks after
the changeover from 3T-3 to GT=4, I think we iust have to
work on a faster processing of the changes in getting the
vieces of egquipment and the changes out to the simulator sc
that they can be incorporated in it. Once they got the
changes down there, they got them incorporated into the simu=-
lator, seemed like, pretty fast. 48 leng as they weren't
there, they couldn't update that simulator. Another thing
that I'1l, for the life of me, never understand 1s where in
the world the food boxes were for that simulator doewm there,
I think somebody should explain just why it took about

1 menth to locate a palr of food toxes and put them on the
simulator» dowvn there., It was the only way that we could
actually work on the storage of the pleces of egquipment

for our flight, and we didn't get a chance to look at that
until wkat I consider too short a pericd of time prior to
launch.

Yeg, It seemed like these food boxes were ordered a year in
advance, and they never showed up. It looked like there was
a complete lack of follow-up on somebody's part here, Then
it turned out that they did find the food boxes but didn't
release them to the Cape simulator quick enowh, I came

home here tc Eouston and found that we had a complete set of
good food boxes in the Houston simulator; whereas, the one
down at the Cape did not have any a%t all, This sort of goes
aleng with putting the following missions in front of the
mission that's about ready to go. One last comment that I
would like to make on the simulator is that we made a mistake
in building it so that it would only tilt up 30°. This lying
on your back in a simwlator is for the birds. You can eit

vp in it a lot longer than you can lie on your back, Alsoc,
everything that you trave to do when you're lying on your back
is about five times harder than it is when you're sitting up -~
nothing at all like zero g. I feel strongly that we should
lcock into some method of making this simulator go all the way
up to a 90° point.

Eear, hear! One otker thing on this simulator, toc, while
we're thinking about it, I think there's no guestion in my
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mind, the most effective trainer we have is our mission simu-
lator, I think it could be made about a third more effectiive
if we tad a decent out-the-window horizon provided., We didn't
have anything that I'd call satisfactory available to us prior
to filight.

¥eDivitt I agree.

1Ih,2  TTW Simulation

MeDivitd LTV Sdmulation. I thinx that on the two trips that we made
te LTV to do the abort simulations we got as much for an hour
of time spensv as we did in any other part of our training.

We were able to dc a great number of runs In a very short
period of timz, and we got all our abort vrocedures dowm pat
in Jjust a3 very short period of time. I think that I can't
gay enough for this., T certainly will be glad when we get
this type of a simulation at M3C so that we don't have to
travel out of tovm to get this kind of training,

White I hope they can get it so it works as well as it does up
there, down here, becsuse one thing that impressed me was
that you couvld go up trhere ard »e akle to rus 70 rmums.

¥MeDivitt That's rigkt., In a day,

Wnite Ard aot sit around waifing for thinzs to zet fixed all the
tim=.

¥oyivitt T thirx .m the one day we went :p there, Zd and I together,

- - .
ir one dayv, had about 150 runs,

White Yes, Prabtfy close Lo that.

4.3 Centrifuge

MeDivitt Centrilgze, I think that thre centrifugze contributed very
1ittle So our mlsslan. I sort of fael thalt once you've bean
an the centrifuge und vou've lazarned wha' the effech of z's
are and hovw to counteracs thelr effects, that thers's not a
great deal more to be gained. I didn't really feel that T
got that much out of the centrifuge time. Eow about you, Ed?

White I think that your orientation in the centrifuge is very im-
portanst, In otker words, I think that It does give you a
feeling for what the g's are going o be like and what the

fan]
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g£'s on the 1ift-off and reentry are, I don't believe there's
any necessity for beating your head on a centrituge over and
over, running it up there, I certainiy wouldn't want to go
ur a series of runs just before the mission so I'd know Tow
it's going to feel on launch, because I already know how it's
going to feel on launch, The first time you run a few runs
on a centrifuge, you know pretty well what it feels like, T
think that it's good in moderation, but I certainly don't
think you should over-train on it, It's not something that
you need to train on every time for every flight.

14,4 Translaticn and Docking Trainer

Translation and Docking Trainer. I thought that the Trans-
lation and Docking Trainer was an excellent trainer for the
D=5 pass that we did, the Apollo Tracking Pass, I think
that the simulation that we set up at Martin, Denver, was
also an excellent tracking task for this, and I sort of

felt that we got the technigues from these two trainers that
we needed to successfully perform this experiment.

I have a couple of comments on that, I felt the same way,
Of course, we didn't have this trainer used too much for the
docking phase, but I thought it was quite good for the
tracking aspects and alsc for thruster failure.

That's right. It gave you a dynamic simulation of a thruster
failure and what you could do and what you could notice when
vou actually have a thruster that failed, I used 1t quile a
bit shortly before the flight to practice the docking and the
station-keeping that we never really got a chance to perform
in flight. I felt that it was quite valuable for this.

Yes, I think that it's a very good simulation, too, of the
actual way the spacecraft really moved,

Yes, I think 1t is tco. I thkink it is too, Anything else
on Translation and Docking Trainer? :

No.

14,5 Planetarium

Planetariur,
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wWhiite I think L' very walvable training. Ve used thkis one down
here in Touslon, and we used the Forehead 2laneturium. There's
nov a it of question in my mind whick one you ought to use,
and it's Moreheszd, because the disulay of Lhe stars 1s apout
ug close us you can get to the real stars out in the sky;
whereaz, In the one down in lisuston, the gprojection of the
stare just doesn't rave the guality to provide the inflorma-
tion thal you want to ges. T have one other comment, though,
ag far as the stars are concerned. I think that probably we
eot ag good braining with ouwr stars during our night flights
as we gol during the slanctarium work.

Yelivitt I feel thai's true oo, You've get te go to these planetariums

fo gee all the stars in the sky, wut the night Zlying we did
7ith our star chart was prchably the thing that really im-

bedded the loecation of these stars iIn my mind. I kept look-

ing at ther night afier nizht after night aler night, and

when we lew I was cconvineed that T could go up there and

find 231 those stars that T needed to find., I think T had

no trouble at all finding them.

e

White es,  we saw every ocne that wes outs ol night., I think we
w whew atl, I think we can core back with good identiid-
Lior con trem, and wiatever informalior they want us To

2
cli auoul Lhem, we oan tell threr.

S

1,

WeZivitt That's risi. And where we d2dn's mow the exact name of a
particilar shbar in o censtel alion, we could always Lell
whick star il was in the constelinticsn ard ke akle to find
tle o ghar aler we ot back here te the ground.
But irk thal the star training we had was worth every.
min-te o L.

White Yes, I'd zo hack some wore, oo, 1'd g0 Tack Yo the plane-
1 ¥ * is =
taritm some more,

¥elivitt That's vizht. Ii's ozne ol the tuings thkat you really have
to keep d[ 11 e time, hernuse you: can never go out at
nizkl and ‘o ot all the stars in the sky. You carn only
gee g ce:f"t{_mr_ "r'est'."jr:*.;ed aroa, and It taxez a dot of looking
to see the whele sky, Ry the Ltime you look long encogh
see ‘he whole sky, it's & months since yvou've seen ceriain
stars, wnless you wanf, to stay wp all nisht,

white Spacecrall criertaticn. I Lhink the 1iitle devices they
girned wp at the horehead P?lanetarium are real good in this
respecl. TYou can sit fthere and they can simulate your cribit.
They con puit you up in the tarber chalr and you look out and
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see approximately the nmurber of stars you can see out the
spacecralt, and I thought thal's about what I could see

ocut o the spacecraft. When I actually got wp close Lo ite
window, when we were up flying, T could see more stars, as
I thought T could. I thought that the training we rececived
was good.

Yeg. Yo doubt akout it, that was all {time well spent.

14,6 Systems Briefings

Systems PBriefings, We actually had briefings on every system
in the spacecraft, and there are quite a number of them. The
schedule was such that we had a general briefing here at
Manned Spacecraft Center on each and every one of these sys-
tems. I think we had a second briefing here at the Manned
Spacecralt Center on certain systems like the ECS before we
went to the altitude chamber. We had a number of briefings
on the systems again up at YeDonnell by ¥eDonnell engineers
in 5t. ILouis. We went down to the Cape, we had another gen-
eral briefing by the Medonnell engineers at the Cape prohatly
£ weeke before the flight, and then about 10 days before the
flight we had a Tinal systems briefing where they just dis-
cugsed any changes that had been made since the previous
briefing and brought us up to date on some of tre fthings

that had occurred during this spacecrart systems testing., T
thought every one of these systems briefings was worthwhile,
and I thrink without each and every one of them we would have
peen mwuch worse off than we were. T think that if I had it
to de all over again, I'd schedule them In just exactly the
sare marnsr wo did this time.  Cne or two here a2t the ¥anned
Speccera™ Conter, tkern agaiz up 2t the contractor, trhen a
couvie of them down at Lhe Cane.  Any corment opn inat?

Yo, I liked the marner in whicl they were presented, as a
btuildsp of details as we went along., The final ones down at
the Cape were ust certainly not systems briefings. They were
details of the system briefings.

14,7 Flight Experiments
Right. Flight Ixperiments. Simulations. We didn't have to
do any simulations on M3C.1l, -2, and -3. They were just

throwing switches. The medical experiments, the Calcium
Deposit Fxperiment and the 3one Uemineralization Fxperiment
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required that we have a mumber 0 ¥-ravs taken and we did
indeed o maxe a2 couple of dry =~ineg and a couple of wet runs
an Lie XK-ray table to make sure thal we could pet it done
guickly, I Lthink thris vwaid off. UWe rever lad any delay due
to these X-rays. We certalnly a21) knew how to use the exer-
ciser., And the phonccardiogram needed no practice. G-5% and
5.6 did not require any braining here on the pround, Secause
these were surposed to be vholographs from orvit. That thing
was impossible to simulate or the ground. The D=8 required
ro simulation. so it bolled down to D=6, D=1, and D=9 as tle
experiments that required simulation prior Lo flight., A4As we
said eariler, we lelt that the Trarslation and Docking
Trainer and the Murtin, Denver siruletion for the 1-£ experi-
ment were vexy‘valJahlc. They gave us the techn*cues that

we needed to periorm Lhis thing in souce. emiri Mission
Hirulator was invaluable, too, for LTLTWJIJHL -~ for cxperi-
ments, operailonal checks and Jor the whole mission.,

As Tar as any real -9 work. whouglk, with ithe simslator
all we could go through were kind of cursory procedures.
“here was o star Meld or anything to utilize, which I
tninic would ke uzelul. If we rad a decent star [eld, we
could nce oo Ales, or D=f bhe GMS did not
Lrevirde itera wore rprocedures,

~ight, 51l and Zeceking was
all ri we had ro simulator any-

Jkay., 4re we Shrough with ite brieNinge? We had a real
"r

=<h
major brleling trat lasted £ o+ 4 odn nre at the E&nned
Zracecra™ Centor abost b montrns »rior to Mig=t. Wasa't
=4+ Tag
L ’

—

Yes. well. wae it that long? TL was in arch or April --
Marc: wasn't it grewkere aroond there,

T trougld it was later than trat., We nad ocur first real
malor btrieTing 3 menths helore the tligwt, on March 2, and
we had the cxperimentors Lo Clouztern and go over bLredr
ey1ewﬂwent in great det explain whas they warted

and now they wanted s te so abveul getlhing it, T thought
this wus vory good, We aad another brieling on experiments
in tne flight nlan review abont © weeks nefore the flighs,
and we had anotaer experiments review aboul 10 days to

2 weeks before the flighs., Agalz, I f'elt that each and every
orne of trose was cerbainly Lire well spent. I trhink that,
vrokanly, the first experiments brieiing mizht have tzken
vlace a liltle scorer.
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I've got a comment on Daf -ere, Ten days before tie flight,
they came in with the information For D-£ and said, "Low do
vou want to run the tracking on D-f and serd the information
up?"  This was not the time to bring up tris type of informa-
tion or try to make this type of decision, These decisions
stould tave all be firmed up at the C-weeks nriefirg, and
tris is what the H-weeks driefing was for. Tt was o tell
us how we were going to run our experiments. After that time
there weren't supposed to be any changes to the procedures,
and 10 days before the flight was just to incorporate any
last-minute changes and solidify any things that might not

e understood toc well in the procedures. So tris is where,
I trink, that the people giving this information in D-f never
were with it -- as far as getting the information ready for
us f'or it.

Very zood. I concur completely.

In tre Puture I think the experiments stould be irmed up by
six weeks prior to flight and the procedures should te well
in hand at that time. Trey shouldn't drag on and he dragging
onl rignt on down to a few days before the launch, whiel is
exaclly what happened on Da&,

Jkay. Egquipment, We rtad some of the equipment available to
us as early as H or 8 morths before the flisht. Other eguip-
ment kept dragging in until the very last day, just abouu. I
don't sellieve that you can get the trairing eguipment availl-
able to the crews too early. We found ourselves, in many
cases, Wwith the training eguipment locked up out at the Cape
for safe keeping -- so safe that we couldn't even get to 1t,.
and we didn't get a clance to use it the way we slould nave.
I think orly ty a lot of noise making, I guess, were we able
to ever break fais stuff loose. Training equipment is ‘ust
whkat it says ~- 1t should be used for trainirg, and 1t should
not ke kept under lock and key away from the crews.

I had that same feeling down there, Jim. T think we both kind
of got on this one. It seemed like they'd want to get all

the training equipment all togethrer arnd say, "Ha, ha, We'wve
got il all togetter. We're all up to snuff. There's all of
our training equipment. Tt's all in that locker over there,"
That's not the way it ought to be. The training eguivment
shouldn't be in that locker at all., It shouvld all be out to
tre crew.

In the trands ol the crew.

CONFIDENTIAL



Wolite

r

colvitt

MeDiviti

witite

¥eDivit

FeDivitt

CONFIDENTIAL 149

And T think up 1o the crew guarters is where the trainiryg
eguiprert belocngs and dowr in Lie simulator., It should be
out and beling vsed., I trink that one of the keynotesg fLo our
success in having a decent amount of plotograpny taken on fthe
tligns was bhat we took the cameras tlhat were available,
whether Lney were (light tyope or the comnercial tyves of
careras what we carried, and became very very familiar with
trem iu Lthe mentne nefore e Zlight, T recomnend very highly
that crews thal fellow ir tie Puture get the equipment and
utilize il so lmal it becomes secord nature to them prior Lo
e flig:L.

Okay. I don't think we need ary rmore or trnavw, do yoi?
o = 1 w

o

1,3 Oyucecraft Gysters Test

T Lhing Shen we learned gulte a bBil from our spacceraft
systemsg fescts, We had a great aumbper of them in 5. Zouls
and thrern down at the Zape, T thirnk tnat the amount That we
learred and the Uime wo spend wee a 1itsle low, I thinx the
wrbat won o got Mor ovour o spent was low, wubl T do
a necessary thilng tiat yoo roally stould
In this spacecrafh btesting., Tiere were long per-
Limo wlon we learned notl :, ausclutely nothing, —ul
on Lre obtbrer bard we gol oo feel I our spacecralt and saw
now a tol of Lhe syslems wore working and the only way you

car do Lnis Iz to aclwally perdicipate in the testing,

You know, 2L dcesn'i seen Yo D1t i there anywhere else, Tt
I think mayvbe ai 4his poinl we ougsl |

: Le Indicate we atiterded
every ohe of Lre management meetings un theroe al HMelonnell
wille cur spaceera?t was up there progressing alcng through
the assembly line. I rocowmrend that all crews in the Tulure
Fave represertalionr aub all those meetings.

Thatts wighi., Tre most dnportant meetings I've ever gone to
in my 13%¢, A% leact since T'we come here to the Marned Sopace-
craft Center, were those Gemini muaragemernt meetings up atb
MeDeonnell, T can't express enougl ihe rneed {'or a represen-
tatlive of lhe L crews to be ttere at the meetings.

il - — .. LIS D
.9 EFziress Tralning

Horese Weadning, T thougrit the hriedings were excellent,
the ilotation tark work was excellent, the Gulf exercisge wuas
excellert, and the garvival gear vriefing was excellers, T
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can't say how glad I am that we've had this training when we
plopped down out in the Atlantic Ocean and we were sitfing
there. Even thovgh we were about to be rescued, I knew that
even 1f they didn't rescue us right then, I fell rully coiiw
fident about being able to take care of myself cub there in
that water.

White We were well prepared in this area,

14,10 Parachute Training

MeDivitt Parachute Training. I thought that the parachute training
that we had was good. I thought that the parachute training
intc the water with pressure suits on was by far the best
that we had, It was the most realistic and it was the kind
of training that we would need during actual flight,

White And T recommend highly that all crews do this, and they go in
suits as close to the same kind of condition that you're going
to plop down in that water with, and go through the full in-
flation and not skximp on a thing,

MeDivitt You get all tangled up in a parachute just the way you're
goling o get all tangled up in the parachute when ~--

White Thatfs right, Inflate the life rafts, and inflate the Mae
Weste, and inflate the whole works every time, Ard if we don't
have enough life rafts to do it every time, see to it that we
get it.

14,11 Isunch Simulation

MeIdvitt Okay. Imuncn Simulation, I think that the lauvneh simulations
were excellent., T think that was the first place that we
really had a chance to work with the people who were going to
be controlling us during the flight, I think we got a lot
cut of it, and I think they got a lot out of it, What we
really had to do was learn, I guess, respect for eack other,
and I guess the only way we could do this was to see how each
of us was going to handle a situation that arose. T don't
have any other comments on it except that I think that it was
certainly worthwhile.

Write I've got a comment. Not on that, but a thing that fits right
in,
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Melvitt shoot,
wWhite I think that the reentry simulations trat we did should be

made o regular part of Lhe nrepaurations Jor IMlight., Ié's
Just as important to me as the launch simulation. T think
there should he regular reentry simulation Tor the prepara-
tlons prior to tre flight in the same manner as tre launch
simulatiorns.

MeTivitt T think so too. I think those reentry simulations we did
that day were certainly worthwhile. We only had wo do a few
al' ther Lo learn the crocedures lor getting the information
back and forth. We tried one one day, and it was so horrible
that I'm certainly glad thal something like that didn't hapoen

during “lizhl, 2ut after we tad done a couple rore, 14
smootihied out, I had no doubt in my mind whatscever that we

were going Lo ke able to pass the Information bhack =nd forth.
I x) i P

White That's rignt., I felt that they were equally as important as
the lainch simualation.

14,12 Fetworlk Sirulaticn

Melivitt Tre Hetwork Zimulation. We didn't actually purticipate in
tre networs aimaizaiions, and T don't think we missed a thing.
I tkinw, theush, that somelring tkat was required was a dis-

1 4

cussicn wilh tre Fetworl Zontrollers. We came back to Jdouston
to tell threm our peints of view and exolain to them the kind

of infeormation we wanled passed bacx and forth and ke Format
o how we wanted this information given to us. I think that.
during the Tlight it certainly proved trat it was worthwlile,
because Lhat was the way we got 2t, and we were able to get
this informetion In a usable marner in & shtort time. We didn't
rave 1o go over and over and over, I don'i nave any other
comrert or Liat., 47

white Io.
14,1% Fevro-G ~lighs
Meldvivt The zero-; T1lights are ihe rext tople. I sori of feel Lthat

the zero-g lights were one of cur most valuatle training

cols, especially since we were going to do the extravehicular
activity portion of the fiighi., Withoul this we wouldr't hrave
ad the confidence in ourselves in getting in and out of the
spacecra®t and openirpg and closing the hateh that was required,
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so that we probably wouldn't have even done it. FEd, do you
have any other comments on that?

White Concerning the little bit of a hatch problem that we did
have, I think that the work that I had done on the zero-g
airplane sure prepared me well to meet the problem that we
had. I recommend very highly that for any egress work, in
which we're going in and out of the spacecraft zero~g, that
you get up there and work the procedures out thoroughly be-~
tween not only the guy getting in and out but between the
two guys that are sitting in the seats. This is the way we
flew it. We didn't go up there and fly just one guy jumping
in and out the hateh. We went up there and flew with the guy
in both seats, whether the men in the left seat actually
worked all the time or not. There were times when he had to
help, and in our flight, 1t paid off because there was a time
when Jim had to help, and he knew exactly what the problems
were and was able to give the help necessary.

MeDivitt Another thing that might have helped here was that I've been
in and out of that right-tand hateh almost as nany times as
Ed had.

White S0 we knew just what the problems were.

MeDivitt 8o we knew exactly what the problems were.

14,14 Flight Plan Training

MeDivitt Next topie is Flight Plan Training., I think we had such a .
great number of changes in our flight plan that it's really
not fair to discuss this in any great detail, The approcach
that we did take, as I mentioned earlier, was that we would
have a good launch and first few orbilts, a gocd retro-
preparation, and a good retro and reentry, with the center
of the mission being taken care of by doing the experiment
or doing the operaticnal check by itself without regard to
what went before or what went after., I think this 1is the
kind of training you really need on these long duration
flights. Anything else there, Ed?

White ° Ne. I eoncur heartily. I think that practicing it piecemeal
is the only way you can do i1t,
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tleDivitt You lave any concluding comments?

Wiite I tLhink we've been making conclusions all day long., T think
Lo tey to conclude them all, we'd never get Llhem,
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